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PROBLEM AND 
PROPOSED SOLUTION 

Oklahoma has prospered to a 
remarkable degree in the years since 
statehood, but the future is clouded 
by the unwelcome prospect of deple­
tion of the state's natural resources. 
The need for responsible manage­
ment of water, the most precious of 
these natural resources, grows more 
urgent every day as the state's 
expanding population places ever 
greater demands on l imited available 
supplies. 

Ok lahoma has plenty of water 
within the state's boundaries to meet 
all future requirements, but such 
water is unevenly distributed. Eastern 
Oklahoma boasts an abundance of 
stream and ground water resources 
and rainfall, while western Oklahoma 
is threatened by droughts and fre­
quently suffers severe water short­
ages. All areas of the state have at 
some time been subject to spot short­
ages caused by water quantity and/or 
quality problems. 

Unless a viable plan for the 
management of her waters is im­
plemented soon, Oklahoma's vibrant 
agricultura l economy is expected to 
suffer damaging setbacks and the 
state's bright potentia l for further in­
dustria l development dim. 

The Oklahoma Comprehensive 
Water Plan is intended to serve as a 
p lanning tool for formu lation of 
po l icy guide l ines for managing and 
developing Oklahoma's water 
resources. It is be l ieved flexible 
enough to meet this end, yet rigid 
enough to provide a solution in itself.. 
In whatever way it is used, immediate 
steps must be taken to ensure that 
Oklahoma continues to prosper and 
grow, and that all her citizens have 
good quality water in the quantities 
they need - for today and tomorrow. 

AUTHORIZATION AND HISTORY 
In 1957 the Oklahoma Legis­

lature created the Oklahoma Water 
Resources Board, a water authority 
separate and distinct from precedent 
agenc ies, and awarded the Board 
general statutory authority to begin 
long-range water resource planning. 

Title 82 O.S. Supp. 1957, Section 
1072(d) directed the Board " ... to 
develop statew ide and local plans to 
assure the best and most effective use 
and control of water to meet both the 
current and long-range needs of the 
people of Ok l ahoma, and to 
cooperate in such planning with any 
public or pri,;ate agency, entity or 
person interested in water, and is 
directed to prepare such plans for 
consideration and approval by the 
Legislature." 

Although the Ok lahoma Water 
Resources Board had early authority 
to prepare such plans, l imited staff 
and appropriations impeded th is task 
unti l 1965, when Congress passed the 
Water Resources Planning Act (PL 
89-80: 70 Stat 244), wh ich provided 
grants to states for the specific pur­
pose of preparing state water p lans. 
Pursuant to this act, the Ok lahoma 
Water Resources Board prepared 11 
reports which comprise the founda­
tion of the Ok lahoma Comprehensive 
Water Plan. These reports, the "Ap­
praisal of the Water and Related Land 
Resources of Oklahoma," contained 
extensive assessments of the hydro­
logic, economic, geo logic and soc ial 
characteristics of each of the plan­
ning regions. Local water problems 
were identified, and potential water 
development projects to meet future 
water needs were outlined. 

Upon completion of the reg ion­
al appraisa ls, further p lanning was 
initiated to compile those reports into 
a truly statewi(le plan. In 1974 Senate 
Bill 510 gave specific statutory auth­
ority to the Oklahoma Water 
Resources Board " to prepare a com­
prehensive state water plan ... includ­
ing feasibility and cost studies on 
designated projects w ithin the p lan 
and on the p lan itse lf. for submission 
to the Legislature ... 

" Said plan (for 33 southern coun­
ties) shall include findings and con­
clusions for an investigation to deter­
mine the economics and engineering 
feasibility for the development of the 
land , water and related resources of 
all proposed projects ... (and) shall be 
of sufficient detail to serve as a basic 
document for securing legislative 
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authorization .. For the ba lance of the 
state, the p lan shall inc lude office 
studies of existing data and suff icient 
reconnaissance f ield surveys, to in­
dicate whether further detai led in­
vestigations are justified, and if so, 
the scope of such investigations." 

Phase I of the Oklahoma Com­
prehensive Water Plan was devel­
oped to meet the projected water 
needs of southern Oklahoma through 
the year 2030. It emphasized 
Oklahoma's southern 33 counties 
because of the immediate water 
needs of centra l Oklahoma and the 
wea l th of information avai lable for 
the Red River Basin. Phase I featured 
an interconnected system des igned to 
convey 1.3 mill ion acre-feet of 
surplus water from southeastern 
Oklahoma to water-deficient central 
and southwestern areas of the state. 
It proposed a network of canals, 
pipe l ines, conduits and pumping 
plants for the conveyance of 487,000 
acre-feet of water per year to central 
Oklahoma for municipa l and in­
dustrial purposes, and 821,000 acre­
feet per year to southwestern 
Oklahoma, primari ly for irrigation. 

Phase I of the Ok lahoma Com­
prehensive Water Plan was submitted 
to the Legislature in 1975, and the 
Board received further funding to 
prepare a similar plan for the north­
ern 44 counties through the year 
2040. Using legis lative appropriations 
of approx imate ly $100,000 per year, 
the Board, w ith ass istance from 
federal, local and other state agen­
cies, continued development of a 
state water plan. 

In September 1977, the Ok la­
homa Water Resources Board 
pub l ished an Interim Report on the 
Plan prov iding prel iminary informa­
t ion on the northern 44 counties and 
evaluat i ng potential funding 
mechanisms for impleme11ting a state 
water plan. 

During the next two years, the 
Board's Planning Division worked 
closely with federal planners to com­
p lete hydrologic, economic, engineer­
ing and environmental studies 
necessary to produce a tru ly com­
prehensive statewide plan. 



Since the authorizing legislation 
requ ired feas ib i lity and cost studies 
on projects within the Plan, projects 
and facilities inc luded in the Regional 
Plans of Development and those in 
the conveyance system fu If ill this 
mandate. It should be emphasized 
that the Oklahoma Comprehensive 
Water Plan does not advocate redis­
t ribution of surp lus water to water­
deficient areas until and un less add i­
tional studies demonstrate the 
feas ib ili ty of such red istribution to 
the satisfaction of the Governor, the 
Legislature and the citizens of 
O kl ahoma. 

PARTICIPATION 
Preparation of a p lan as im­

mense in scope as the Oklahoma 
Comprehensive Water Plan requi red 
the expertise of ind ividuals of diverse 
academic disc iplines and the efforts 
of those at all levels of government. 
In the initial phase of development, 
state agenc ies including the Employ­
ment Security Commission, Wildlife 
Conservation Department, Depart­
ment of Agriculture as well as the 
substate planning d istr icts provided 
data helpful in assessing current 
water supplies and projecting futu re 
water requirements . 

As the Plan evolved, the Okla­
homa Water Resources Board, along 
with severa l federal agencies author­
ized and funded by Congress iona l ac­
tion, became the principa l partici­
pants in t he Ok lahoma Comprehen­
sive Water Plan Planning Committee. 

The U.S. Army Co rp s of 
Engineers has been involved in major 
water projects in Ok lahoma for over 
20 years, but the Water Resources 
Deve lopment Act of 1974 first author­
ized the Corps of Eng ineers to 
coope rate with the states in the 
preparation of plans for the deve lop­
ment, utilization and conservation of 
water and re lated resources of 
drainage basins within each state. The 
Act authorized annual appropriations 
up to $2 million, and l imited funding 
to $200,000 per state per year. 

Among recent water resource 
planning activities of the Corps are 
the Central Ok lahoma Project (COP) 

and the Tulsa U rban Study, two in­
vest igations signif icant in the 
development of the Plan. Planning ef­
forts on the Central Ok lahoma Pro­
ject were initiated over 20 yea rs ago 
to deve lop p lans to meet the growing 
munic ipal and industria l needs of the 
O kl ahoma City metropolitan area. 
One COP altern ative conside red was 
the use of a pipeline to bring surp lus 
water from southeastern Ok lahoma 
to centra l Oklahoma, a modification 
of w hich is inc luded in t he Oklahoma 
Comprehensive Water Plan . 

The Tulsa Urban Study is a com­
prehensive assessment of numerous 
water resource prob lems fac ing Tu lsa 
and the surrounding area. Although 
vast amounts of stream water are 
avai lab le, much of it is allocated to 
hydropower generation, and poor 
quality renders other waters unaccep­
tab le fo r municipal and industria l 
use. Prel im inary information from the 
study, wh ich is schedu led for comple­
tion in 1981, has been incorporated in 
this Plan. A l te rn ative plans are 
present ly be ing investigated for 
meeting regiona l needs for f lood con­
trol and floodp lain management, 
recreation, f ish and wi ldlife conserva­
tion, navigation, bank stabilization 
and water supply, with the latter be­
ing of particu lar importance to the 
Oklahoma Comprehensive Water 
Pl an. 

The Bureau of Reclamation par­
ticipated in the Plan under the 
genera l authori ty of the Federa l 
Rec lamation Laws with funds ap­
propriated pursuant to specia l write­
in requests from the Ok lahoma Con­
gressional delegation. 

In 1966 the Bureau pub l ished a 
reconnaissance appraisal of Ok la­
homa's water needs entitled , " Water, 
the Key to Oklahoma's Future." This 
report presented 1 00-year water de­
mand projections for Ok lahoma, and 
proposed an extensive water distribu­
t ion system to carry surplus water 
from eastern Oklahoma to centra l 
and western areas of the state. Major 
elements of t his report were utilized 
in the present Plan. 

The United States Department 
of Agricu l ture pa rt ic ipated in the 
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Plan's formulat ion under the authori­
ty of Public Law 83-566, as amended. 
The United States Senate, in a report 
prepared by the Committee on Ap­
propriations regarding USDA's Envir­
onmental and Consumer Protection 
Bill, d irected the Soil Conservation 
Service to cooperate w ith the Ok la­
homa Water Resources Board in 
deve loping a comprehens ive state 
water p lan to t he extent allowed by 
available funds. 

The Soil Conservation Service 
has funded continuing programs of 
so il and water conservation through­
out the state, with SCS multipurpose 
structures having long prov ided pro­
tection from floods as well as afford­
ing munic ipal, industria l, irrigation 
and recreation water supp li es in Okla­
homa. Optimum utilizat ion of such 
multipurpose structures is an integral 
component of the Plan. 

The Uni ted States Geological 
Survey, principally a data-gathering 
agency, also has long provided sup­
port to the state w ith its stream and 
ground water data-gathering and 
ana lysis efforts. Its pa rt icipation in 
the p lanning effort was provided by 
annual matching fund cooperative 
agreements w ith the Board. 

All wate r-related p l anning 
stud ies by fede ral agencies must in­
c lude an analys is of a proposed p ro­
ject's environmental impacts. Such 
analysis includes an assessment of 
potential adverse effects on critica l 
habitats of fish and wildl ife, as well as 
the project's environmental enhance­
ment features . The United States Fish 
and Wi ldlife Service made valuab le 
contributions in eva luating potential 
envi ronmental impacts of the pro­
jects proposed in the Ok lahoma Com­
prehensive Water Plan. 

Local participation was achiev­
ed primarily th rough the 11 substate 
plann ing districts which assisted in 
developing projections of local popu­
lation growth and future water re­
quirements. Meet ings were held 
t hroughout t he state in the early 
stages of the Plan's development to 
sol ic it input for use in t he formula­
t ion of the Plan . Later meetings focus­
ed on the eastern Ok lahoma substate 



planning districts in order to ensure 
area of origin water needs were ade­
quately provided for. 

The Oklahoma Water Resources 
Board also received input from the 
Economic Resources Development 
Association (ERDA), a 24-county 
organization formed to promote the 
development of economic, social and 
industrial potential in eastern Okla­
homa. All of ERDA's comments were 
considered, and where appropriate, 
incorporated in the Plan. 

Many other local, state, regional 
and federal agencies, boards and 
commissions provided information in 
development of the Plan, and sti ll 
more organizations have an interest 
or responsibi l ity in water resources or 
related programs . Appendix C. 
Figures 6-9, lists those agencies and 
organizations, defines their functions 
and summarizes their water-related 
responsib i I ities. 

GOALS AND OBJECTIVES 
Most states have two major 

goals regarding water resources 
development; one being the promo· 
tion of economic development, and 
the other, the preservation and 
enhancement of environmental 
resources. Although diverse in nature. 
both goals can be achieved through 
proper planning. The Oklahoma 
Water Resources Board has carefully 
we ighed both goals in preparing this 
Plan, seeking to ach ieve optimum 
soc ial and economic growth while at 
the same time minimizing adverse en­
vironmental influences. 

The alignment of goals and ob­
jectives with established policy 
guidelines is particularly important in 
water resources management and 
development. These goals must be 
considered both individually and as 
they may relate to each other for 
Oklahoma's water resources to be 
utilized to their maximum potentia l 
and to the benefit of all Oklahomans. 

From inception through comple­
tion, the following goals (wh ich are 
not I is ted in o rder of importance) 
shaped the Ok lahoma Comprehen­
sive Water Plan: 

(1) Promotion of economic oppor-

tunity and development; 
(2) Preservation and enhancement 

of the environment; 
(3) Protection of lives and property 

from floods; 
(4)Expansion of agricultural 

production and agribusiness ac­
tivity; 

(5) Development of recreational 
potential; 

(6) Maintenance and improvement 
of water quality; 

(7) Encouragement of conserva­
tion; 

(8} Beneficial use of excess and 
surplus water; and 

(9) Encouragement of and provi­
sion for pub li c participation in 
water resource planning. 

POLICIES AND PLANNING 
GUIDELINES 

The Plan to be a Flexible Guide 
In order for planning to serve its 

intended purpose effectively, it must 
be a dynamic process, reflecting a 
multitude of economic and social 
conditions. This characteristic is vital­
ly important to water resource plan­
ning, where water demands corre late 
to residential, commercial and in­
dustrial growth, which in turn deter­
mine a community's overall eco­
nomic and social appeal. A plan in­
tended to meet future water needs 
cannot be "cast in concrete," but 
rather must remain flexib le enough to 
accommodate events which could 
cause demands or supplies to vary 
from those projected. 

The Oklahoma Comprehensive 
Water Plan is des igned to meet an­
ticipated water demands through the 
year 2040, which demands were 
developed utilizing historical 
economic and population data. It 
must be acknowledged that when 
working toward a 50 to 60-year plan­
ning horizon projected needs may or 
may not occur, thus requiring any 
plan be updated continuously if it is 
to remain responsive to changing 
water needs. 

The Plan is intended to and is 
on ly capable of serving as a strategy 
for managing Oklahoma's water 
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resources. Alterations in economic 
conditions, water requirements, 
federal and state legislation, and the 
state of the nation and the world will 
influence the specif ic provisions of 
the Plan as it evolves over the years. 

Stream Water Development 
Oklahoma's policy regarding 

surface water development is ad­
dressed in 82, O .S. Supp. 1979, Sec­
tion 1085.31, which states: " It is 
hereby declared to be the policy of 
the State of Oklahoma to encourage 
and promote the optimum develop­
ment and utilization of al l feasib le 
reservoir sites or areas within this 
state which may be su itable and 
usable for the conservation storage of 
the waters of this state by the con­
struction or enlargement of dams, 
reservoirs or other structures." and 
further that: " Water management in 
Oklahoma requires the storage of 
water during periods of surp lus sup­
ply for use during periods of short 
supply" (and) " ... it is imperative that 
the reservoir sites be developed to 
the full potential of the site and the 
net water yield of the drainage area 
after all present and future needs and 
beneficial uses of water are satisfied 
above said site. The conservation of 
soil and water in Oklahoma requires 
the continuation of watershed protec­
tion and flood prevention programs 
on an accelerated priority basis with 
consideration given to future water 
needs of the area." 

Reservoirs are constructed for a 
variety of purposes with large federal 
reservoirs typically being authorized 
and accruing benefits for six or seven 
purposes, and smaller structures 
sometimes being authorized for only 
a single purpose. 

The purposes for which a reser­
voir is constructed largely depend on 
the needs of the area in which it is to 
be located. In many cases, an area 
will experience not a single water­
related problem, but several, so most 
reservoirs of recent construction are 
authorized to fulfill as many pur­
poses as are engineeringly and 
economically feasible. Certain pur­
poses with nonvendible benefits, such 



as flood control, fish and wildlife 
enhancement, recreation and water 
qual ity control, are regarded as bene­
f icial to the national interest, and 
thus are authorized as purposes com­
plementary to revenue-producing 
purposes. Numerous existing single­
pu rpose structures have a potential 
for expansion and modification to ac­
commodate additiona l purposes in 
order that their beneficial uses can be 
maxim ized . 

I t makes sound economic and 
engineering sense to design and con­
struct a reservoi r to a dam site's max­
imum potential capacity, which is 
no rm ally determi ned by the stream's 
dra inage area. In these times of 
escalating prices of land and the in­
creasing scarcity of suitable dam 
sites, reservoirs must be planned for 
eventual development to their max­
imum capacity. When it is not eco­
nomica l to in it ially bu il d fac il it ies to 
optimum limits, development should 
be planned to accommodate subse­
quent enlargement. 

In accordance with existing 
Oklahoma law, the Plan assumes 
development to max imum capacity 
of all of western Oklahoma's existing 
and potential reservoirs prior to the 
importation of water from another 
area. 

The necessity of utilizing 
storage reservoirs is made c lear by 
ana lyses of historical streamflow 
records. Such records indicate that 
there are periods when stream water 
of adequate qua l ity is not available in 
most of Oklahoma's streams on a 
dependable basis. (Dependable basis 
for municipa l water supply is defined 
as water avai lable 98 percent of the 
time.) Therefore, storage must be pro­
vided to captu re water when it is 
avai lab le for utilization when it is not. 
Thus, direct diversion from streams is 
not a viable alternative and was not 
incl uded in either the regional plans 
o r the statewide plan un less depend­
able storage in upstream reservoirs 
was p rovided for. 

Area of Origin Protection 
and Excess and Surplus Water 

The polic ies of t he state regard-

ing area of origin protection and utili­
zation of surplus water were major 
considerations in the deve lopment of 
the Oklahoma Comprehens ive Water 
Plan. The Plan presupposes 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 is pro­
vided twice in the Ok lahoma 
Statutes. Title 82, O .S. Supp. 1972, 
Section 105.12 reads in pertinent part: 
" In the granting of water rights for the 

transportation of water for use out­
side the stream system wherein water 
orig inates, applicants within such 
stream system shall have a right to all 

of the water required to adequately 
supply the beneficial needs of the 
water users therein. The Board shall 
review the needs with in such area of 
origin every five (S) years ." Also, 82 
O.S., Supp. 1974, Section 1086.1 
states in part that, " Only excess and 

surplus water should be utilized out­
side of the areas of origin and citizens 
with in the areas of origin have a prior 
right to water. originating there in to 

the extent that it may be requ ired for 
beneficial use therein." These sec­
tions make it abundantly clear that it 

is the mandatory duty of the Board to 
provide for the needs of an area of 
origin first, and to review such needs 
on at least a 5-year basis. It is thus ap­

parent that any future growth in the 
water requirements of eastern Okla­
homa is specifically provided for and 
protected by existing law. 

Defining the terms " excess or 
surplus water" and " area of origin" 
has been a difficult and controversia l 
issue in Oklahoma. Numerous defini­
tions have been proposed, not only by 
the Board, but in provisions of various 
bills which were considered by the 
36th and 37th Oklahoma Legislatures. 
The Oklahoma Water Resources 
Board believes the definitions and ex­
p lanations presented be low, when 
viewed in the context of existing legis­
lation, adequately insure that the 
future water needs of areas of origin 
will be satisfied prior to any diversion 
of water for use outs ide such areas. 
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Excess or surplus water is defin­
ed in part in the Oklahoma Water 
Resources Board' s " Rules, Regula­
tions and Modes of Procedu re, 1979 
Revision," as follows: "'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 beneficia l uses w it hin an 
area of origin." 

The term " reasonably foresee· 
able" in this definition has, for pur­
poses of the Oklahoma Comprehen­
sive Water Plan, been considered to 
be 50 years. The 50-year period was 
chosen not on ly because it represents 
the planning horizon used in the 
deve lopment of the Oklahoma Com­
prehensive Water Plan, but also 
because it is consistent with the pre­
sent state of the art in population and 
water requirement forecasting, i.e., it 
marks the outer l imits of reliable 
forecasting ca pabi I i ties. 

In regard to the term "area of 
origin", the Oklahoma Statutes pro­
vide as follows: " The Oklahoma 
Water Resources Board shall, from 
time to t ime as may be necessary for 
the economical and satisfactory ap­
portionment of the water, divide the 
state in conformity with the drainage 
areas, into water districts to be 
designated by name and to comprise, 
as far as possible, one o r more 
distinct stream systems in each 
district. The districts may be changed 
from time to time as may in its opi­
nion by necessary for the economica l 
and satisfactory apportionment of 
the water." (82 O.S. Supp. 1972, Sec­
tion 1085.3). Under the provis ions of 
this statute the Oklahoma Water 
Resources Board in 1963 divided the 
state's two major river basins, the 
Arkansas and Red River Basins, into 
35 subdivisions or stream systems. 
The origina l 35 stream systems have 
recently been expanded to 49 as 
shown in Figure 1 , with seven of t he 
larger origina l stream systems be ing 
subd ivided into 14 smaller units in 
order to provide better regu lation and 
management of the state's stream 
water resources. These stream sytems 
are the bas ic hydrologica l units which 



FIGURE 1 OKLAHOMA WATER RESOURCES BOARD STREAM SYSTEMS 
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RED RIVER AND TR IBUTARIES 

1-1 

1·2 
1-3 
1·4 
1-5 

1·6 
1·7 

1·8·1 

1·8·2 

1·8·3 

1-8·4 
1·9 

1-10 
1·11 
1·12 
1-13·1 

1-13·2 

1·14 
1·15-1 

1-15-2 

1·16 
1-17 
1·18 

Mam stem from Arkansas state line to mouth of Kiamich1 
R1ver 

L1ttle River 
Kiam1chi River 
Muddy Boggy River 
Main stem from mouth of Muddy Boggy to mouth of Blue 

R1ver 
Blue River 
Main stem from mouth of Blue River to mouth of Washita 

R1ver 
Washita River from the conf luence with the Red River to 

USGS Cage Number 07328500 just west of Pauls Valley. 
Washita River from the USGS Cage Number 07328500 just 

west of Pauls Valley to USGS Cage Number 07326500 
near Anadarko. 

Washita River from the USGS Cage Number 07326500 near 
Anadarko to Foss Dam 

Washita R1ver from Foss Dam to Texas state line 
Main stem from mouth of Washita R1ver to mouth of 

Walnut Bayou 
Walnut Bayou 
Mud Creek 
Beaver Creek 
Cache Creek and Red River between the mouths of Beaver 

and Cache Creeks 
Deep Red Run and West Cache Creek to the confluence 

with Cache Creek 
Main stem from Cache Creek to North Fork Red River 
North Fork Red R1ver from the confluence with the Red 

R1ver to Altus Dam near Lugert 

North Fork Red River from Altus Dam near Lugert to the 
Texas state line 

Salt Fork Red River 
Prairie Dog Town Fork Red River 
Elm Fork Red River 
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ARKANSAS RIVER AND TRIBUTARIES 

2-1 
2-2 

2·3 

2-4 
2-5·1 

2-5-2 

2-5-3 
2-5-4 

2-6-2 

2-6-3 

2-7 
2-8 
2-9-1 

2-9-2 

2-9-3 

2-9-4 

2-10 
2-11 
2-12 
2-13 
2-14 
2-15-1 
2-15-2 
2-16 
2-17 

Poteau R1ver 
Mam stem from Arkansas state line to mouth of Canadian 

River 
Canad1an River from mouth. to mouth of North Canadian 

R1ver 
Main stem from mouth of Canadian River to Keystone Dam 
North Canadian River from the confluence with the 

Canadian R1ver to the diversion dam at Lake Overholser 
North Canadian River from the diversion dam at Lake 

Overholser to Canton Dam 
North (anadian River from Canton Dam to Optima Dam 
North Canadian River from Optima Dam to the New Mexico 

state line 
Canadian River from the mouth of the North Canadian River 

to the mouth of Walnut Creek near Purcell 
Canad 1an River from the mouth of Walnut Creek near Purcell 

to the USGS Cage Number 07228500 near Bridgeport 
Canadian R1ver from the USGS Cage Number 07228500 near 

Bndgeport to the Texas state line 
Deep Fork R1ver 
L1ttle River 
C1marron River from its mouth to the USGS Cage Number 

07160000 near Cuthne 
Cimarron River from the USGS Cage Number 07160000 near 

Cuthne to the USGS Cage Number 07158000 near Wayno 
Cimarron River from the USGS Cage Number 07158000 near 

Waynoka to the Kansas state line 
C1marron R1ver from the Colorado state lme to the New 

Mex1co slate line 
Salt Fork Arkansas River 
Ch1kaskia R1ver 
Mam stem from Keystone Dam to Kansas state line 
B1rd Creek 
Caney River 
Verd1gris River from mouth to Oologa h Dam 
Verd1gris River from Oologah Dam to the Kansas state l ine 
Grand (Neosho) River 
IllinOIS River 



the Board utilizes in managing and 
accounting for the stream water 
resources of the state. They are utiliz­
ed in reviewing the needs of an area 
of origin as requ ired under 82 O .S. 
Supp. 1972, Section 105.12 quoted 
prev iously. 

In view of "area of origin" being 
used interchangeably with " stream 
system" in Section 105.12 and the 
fact that the Board has established 
and is using 49 designated stream 
systems in administering the stream 
water laws of the state, it is clear that 
the designated stream systems are the 
statutoril y refe renced "areas of 

o rigin". As an additiona l assurance to 
eastern O klahoma, various mechan­
isms have been proposed to provide 
compensation to areas of origin. Of 

these, payment in lieu of taxes to 
local governments appears to be the 
most appropriate, with existing 
statutes already providing for such 

compensation. Title 82 O.S. Supp. 
1974, Section 1086.1 further states in 
part that: "In such cases where stor­
age in the area of origin may be per-

mitted, the purchasing entities shall 
pay to the county of origin, in lieu of 
ad va lorem taxes and as part of the 
total cost of the purchase of the 
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 

faci l ities within the county of origin ." 
This law is quite simi lar to existing 

federal " payments in I ieu of taxes" 
provided by Public Law 94-565 which 
requires the Bureau of Land Manage­
ment of the Department of Interior to 
make payments over a 5-year period 

to local units of government (coun­
ties) to help alleviate the financial 
burdens created by federal ownersh ip 

of tax-free lands upon which ad 
valorem taxes cannot be collected by 
reason of such ownership. Compensa· 

tion to the area of origin will be fur­
ther examined in the Board's con­
tinued planning activities to insure 
that a policy is provided for adequate 
and equitable protection to the area 
of origin. 

Water Quality 
Regarding water quality, 82 0.5. 

Supp. 1972, Section 926.2 states: 
" Whereas the pollution of the waters 
of this state constitutes a menace to 
public health and welfare, creates 
publ ic nuisances, is harmful to wild­
life, fish and aquat:c life, and impairs 
domestic, agricultural, industrial , 
recreational and other legitimate 
beneficial uses of water ... , it is hereby 
declared to be the public policy of 
this state to conserve the waters of 
the state and to protect, maintain and 
improve the quality thereof for public 
water supp l ies, for the propagation of 
w ild l ife, fish and aquatic life and for 
domestic, agricultural , industrial, 
recreational and other legitimate 
beneficial uses; to provide that no 
waste be discharged into any waters 
of the state without first being given 
the degree of treatment necessary to 
protect the legitimate beneficial uses 
of such waters; to provide for the 
prevention, abatement and control of 
new or existing water pollution; and 
to cooperate with other agencies of 
this state, agenc ies of other states and 
the federal government in carrying 
out these objectives." 

Pursuant to this declaration, the 
Oklahoma Water Resources Board 
promulgates Ok lahoma's Water 
Quality Standards which are the basis 
upon which all the state' s water quali­
ty regulation and planning activities 
are predicated. 

As important as assessing the 
quantity of available water supplies is 
in the design of a comprehensive 
water plan, the task of supplying all 
of the state with water of high quality 
is just as important. To assure high 
quality water supp l ies an intricate 
ba lance must be maintained between 
influences on qua l ity such as runoff, 
cl imate, geo logy, urban and rura l 
development, vegetation and natura l 
and man-made pollution. Waters of 
poor quality have not been con­
sidered in the Plan for use either in 
areas of origin or for conveyance to 
water-deficient areas. 

The anti-degradation policy in­
cluded as part of the Oklahoma 
Water Quality Standards protects all 
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waters from degradation in quality, 
and declares that existing instream 
water uses shall be maintained and 
protected. 

The beneficial uses assigned to 
Oklahoma streams include public 
and private water supplies, emer­
gency public and private water sup­
plies, fish and wildlife propagation, 
agriculture (livestock watering and ir­
rigation), hydroelectric power genera­
tion, industrial and municipal cooling 
water, primary body contact recrea­
tion, secondary body contact recrea­
tion, navigation, aesthetics, small­
mouth bass fisheries and trout fish­
eries . The standards serve as a 
reference in determining the desig­
nated beneficia l uses of a specific 
stream and set numerical and descrip­
tive limits on the waters intended for 
each beneficial use. 

The Clean Water Act (PL 92-500) 
decrees that " where attainable" all 
waters in the United States shall be 
fishab le and swimmable by July 1, 
1983, and that the discharge of 
pollutants into the nation's lakes and 
streams shall cease by 1985. Section 
208 of the Act requires that Okla­
homa and all the states develop plans 
to achieve these goals. Accordingly, 
Oklahoma's 208 Areawide Waste 
Treatment Management Plan divided 
the state into 59 segments, whose 
quality characteristics were discussed 
in seven basin plans describing man­
made pollution problems with in each 
basin by categorizing discharges as 
point or nonpoint sources. 

Point sources are basically of 
two types, municipal and industrial, 
with municipal discharges attributed 
to wastewater treatment plants and 
industrial discharges to private enter­
prise. The quantity and nature of 
point source discharges are regulated 
through the issuance of wasteload 
discharge permits and subsequent 
monitoring to assure com pi iance with 
such permits . One of the goals of the 
208 Areawide Waste Treatment 
Management Plan is to assure appro­
priate wasteload allocations in order 
to protect the beneficial uses assign­
ed to the state' s waters . Reasonable 
wasteload allocations facilitate the 



writing of perm its that are practical 
and enforceab le. 

Nonpoint sources are categoriz­
ed into ru ral and urban po llution, 
with ru ral pollution caused primari ly 
by agricultural and silvaculture prac­
t i ces . The Oklahoma Water 
Resources Board's approach to so lv­
ing nonpoint source. rura l pollution 
problems will be to emphas ise a 
nonregulatory pro.gram aimed at con­
troll ing such pollution. 

Urban nonpoint sources are 
primari ly due to stormwater runoff -
that water from a recent ra infall 
which moves over natural or man­
made terrain, accumulating pollu­
tants in its course. Urban pollutants 
inc lude l itter, nutrients, pesticides, 
salts. heavy metals and oil and 
grease, all of which affect the quality 
of nearby streams and lakes. 
A l t hough regu latory measures are not 
considered necessary at this time, it 
wou ld appear in the state's best in­
terest for Ok lahoma's cities and 
towns to voluntari ly initiate storm­
water runoff contro ls. 

Since the 208 Areawide Waste 
Treatment Management Plan is an on­
going effort, any additional prob lems 
identified will be considered in subse­
quent revisions of the Oklahoma 
Comprehensive Water Plan. 

Scenic Rivers 
The Legis lature enacted the 

Scenic Rivers Act (82 O .S. Supp. 1979, 
Section 1452, et seq .) to preserve and 
pro~ect the natural aesthetic beauty 
of designated streams. Sections 1452 
and 1453 of the Act contain the 
following language: " The Oklahoma 
Legis lature fi nds that some of t he 
free-flowing streams and rivers of 
Oklahoma possess such un ique 
natural scenic beauty, water conser­
vation, fish, wi ld l ife and outdoor 
rec reationa l va lues of present and 
futu re benef it to the peop le of the 
State that it is the po l icy of the 
Legis lature to p reserve these areas for 
the benefit of the peop le of Ok la­
homa. Once an area is designated as a 
'scenic river area' , it is an expression 
of legislative intent that the stream or 
river in the area des ignated be pre· 

served in its f ree-flowing cond ition 
and that the stream or river sha ll not 
be impounded by any large dam or 
structure except as spec i fically 
authori zed by the Legislatu re ... " 

As important as preserv ing the 
natura l beau ty of Ok l ahoma's 
" scen ic rivers" is p rotecting the water 
qual ity. Pollution of streams desig­
nated as "scenic rivers" is specifically 
prohibited by the anti-degradation 
pol i cy included as pa r t of 
Oklahoma's Water Quality Stan­
dards. Such streams are protected by 
proh ib ition of any new point source 
d ischarge of wastes o r an increased 
load from an existing po int source at 
the t ime of the standards' adoption. 

Each of the state's six streams 
designated as " scenic rivers" are 
located in eastern Oklahoma. They 
are the Ill ino is and Upper Mounta in 
Fork Rivers and Flint, Barren Fork, Big 
Lee and Little Lee Creeks. Such desig­
nation precludes any federa l, state or 
local governmental agency from con­
structing a dam on the stream with­
out legislative consent, but local 
communities can bui ld such reser­
voirs as may be necessary to supply 
municipal and domestic needs, as 
long as the structure will not signif­
icantly interfere with the preservation 
of the stream as a scen ic, f ree-f lowing 
stream. 

In recognit ion of these restric­
tions on scen ic rivers, the Oklahoma 
Comprehens ive Water Plan does not 
propose to impound water on these 
streams. However, if a munic ipal ity 
located in the counties or in the im­
mediate vicinity of the scenic river 
area shou ld become interested in 
deve loping a reservo ir site on any of 
the six streams, and appropriate legis­
lative au·thorization were obtained, 
the Plan could be modified to incor­
porate such a source. 

Environmental Considerations 
The Fish and Wild l ife Service of 

the U.S. Department of the Interior 
has cooperated with the Ok lahoma 
Water Resources Board in the Plan's 
development in order to ensure the 
preservation and enhancement of the 
state's fish and wildlife resources. 
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A l though reservoir and canal con­
struction may in some instances be 
expected to adverse ly affect local 
fish and wi ldl ife, conscientious ef­
forts have been made to minimize 
these effects through appropriate 
m itigation procedures . To further 
m inim ize these effects, downstream 
releases to maintain suitable stream­
f lows and prov ide enhanced hab itat 
are p lanned for as many reservoirs as 
feasible. 

Broad environmental considera­
tions must be assigned high priority in 
t he development of any major water 
resource project, especia lly one of 
the scope of the Oklahoma Compre­
hensive Water Plan . To assess the en­
v ironmenta l impact of the proposed 
water conveyance system, the Fish 
and Wildl ife Service cooperated 
c losely w ith the Planning Committee. 
Parameters eva luated inc luded loss 
of scarce habitat, red uction in habitat 
diversity, loss of wetlands, impact on 
unique Ok lahoma fauna, loss of 
stream fisheries and effect on existing 
wi ldlife areas. Pre l im inary estimates 
of m itigation/compensation needs 
have been developed and are inc lud­
ed. 

Due to the level of the planning 
involved in the preparation of the 
Plan, an environmental impact state­
ment is not requ ired or inc luded. As 
more detai led p lanning continues, en­
v ironmental damages at specific 
reservo irs and along the proposed 
d istribution canals w ill be cons idered 
more thoroughly so potential adverse 
effects can be m inimized. 

Interstate VVaters 
and Stream Compacts 

An important consideration in 
assessing the ava ilab le water of any 
area must be those interstate waters 
apportioned to the signatory states 
th rough interstate stream compact 
agreements. By virtue of four such 
compacts authorized by Congress, 
Oklahoma and its ne ighboring states 
share in the waters of the Canadian, 
Arkansas and Red Rive rs. See 
Figu re 2. 

The Canadian River Compact in­
volving the States of Oklahoma, 



FIGURE 2 INTERSTATE STREAM COMPACTS 
KANSA S 
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c=J Canadian River -New Mexico. Texas and Oklahoma, ratified 1951. 

c=J Arkansas River-Kansas and Oklahoma, ratified 1966. 

c=J Arkansas River-Arkansas and Oklahoma, ratified 1973. 

c=J Red River-Arkansas, Louisiana, Texas and Oklahoma, ratified by respective states. 

Data- Oklahoma Water Resources Board 
Mapping-Oklahoma Water Resources Board 

Texas and New Mexico was ratified 
by Congress in 1951, and apportions 
the waters in the Canadian and North 
Canad ian River Basins among the 
states on the basis of conservation 
storage limitations. 

The Arkansas River and its ma­
jor tributaries are compacted in two 
separate agreements. The Arkansas 
River Compact between Oklahoma 
and Kansas was ratified by Congress 
in 1966, and includes the basins of the 
Cimarron River, the Salt Fork of the 
Arkansas River, the main stem of the 
Arkansas from its confluence with the 
Grand (Neosho) River to the Little 
Arkansas River in Kansas and the Ver­
digris and Grand (Neosho) Rivers. The 
compact divides the water by limiting 
reservoir conservation storage capa­
cities and sets appropriate limits on 
new storage for each tributary, as 
well as on the main stem of the 
Arkansas. 

The Arkansas River Compact be­
tween Oklahoma and Arkansas was 
ratified by Congress in 1973, and ap­
portions waters of the Arkansas River 
and its tributaries from Fort Smith, 
Arkansas, to the Arkansas' con­
fluence with the Grand (Neosho) 
River at Muskogee. This compact 
allots the water according to stream­
flow, rather than reservoir storage 
capacities. 

For 23 years compact comm is­
sioners representing Oklahoma, 
Arkansas, Louisiana and Texas work­
ed toward an agreement apportioning 
the waters of the Red River and its 
tributaries. Finally, on May 12, 1978, 
Ok lahoma signed its fourth and final 
interstate stream compact, an agree­
ment dividing the waters of the Red 
River Basin, primarily according to 
streamflow allocations. The Red 
River Compact has been approved by 
all four states' legislatures and awaits 
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ratification by Congress and approval 
by the President in order to become 
f inal. 

Grand River Dam Authority 
A special consideration in the 

development of the Oklahoma Com­
prehensive Water Plan was exemp­
tion of the waters of the Grand 
(Neosho) River Basin from considera­
tion by the Oklahoma Water Re­
sources Board in developing water 
conveyance p lans under the provi­
sions of 82 O .S. Supp. 1974, Section 
1086.6. 

The Grand River Dam Authority 
was established as a state agency in 
1935 with authority to contro l, store 
and preserve the river and to use, 
distribute and sell the waters of the 
Grand (Neosho) River and its tribu­
taries to the point of confluence with 
Fort Gibson Dam, but has no jurisdic­
tion below the dam. See Figu re 3 . 



FIGURE 3 STREAM WATER AVAILABILITY 

D Fully Appropriated 

0 Restrictions Applicable 

D Not Under Ok lahoma Water Resources 
Board Jurisdiction 

Data - Oklahoma W ater Resources Board 
Mapping- Oklahom a Water Resources Board 

No water from the Grand River 
can be cons idered for out-of-basin 
transfer or for use outside the basin of 
origin until such water has passed 
through Fort Gibson Dam. However, 
for the Plan to be a comprehensive 
assessment of all the state' s water 
resources, the Oklahoma Water Re­
sources Board has included inbasin 
studies and water distribution plans 
for the 24-county area under the juris­
diction of the Grand Rive r Dam 
Authority. 

Ground Water Development 
Titl e 82, 0 .5. Supp. 1972, Sec­

tion 1020.2 presents the pol icy of the 
state regarding Oklahoma's ground 
water resources by stating: "It is 
hereby declared to be the public 
pol icy of this State, in the interest of 
agricultural stability, domestic, muni­
cipal, industrial and other beneficial 
uses, general economy, health and 
welfare of the State and its citizens to 
uti I ize the ground water resources of 
the State, and for that purpose to pro­
vide reasonable regulations for the 
allocation for reasonable use ... " 

Although ground water is con­
sidered the property of the land­
owner, the Ok l ahoma Water 

Resources Board is authorized to 
regulate rates of withdrawal in order 
to conserve and protect limited 
ground water resources and ensure 
their equitab le al location. 

lnterbasin Transfer of Ground Water 
While ground water offers an ex­

cellent sou rce for certain local muni­
cipal, industrial and agricultural 
water supplies, it is not a practical or 
viabl e option as a source for large­
scale transfer. Besides being imprac­
ticable, its use for transfer would be 
antithetical to the philosophy of the 
Oklahoma ground water law, which 
recognizes ground water as being the 
private property of the overlying 
landowner. The maximum annual 
yield of each ground water basin in 
the state is allocated to each acre of 
land overlying the basin. The cost of 
obtaining ground water rights from 
the multitude of landowners over­
lying a basin or basins would be enor­
mous, and a network of feeder I ines 
connecting each well to the primary 
conveyance system and the ease­
ments required for such l ines would 
substantially add to such cost. 

Stud ies to date show that no 
single ground water basin in the state 
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has sufficient storage capacity, re­
charge rates and maximum annual 
yield (aquifer characteristics) to main­
tain the susta ined pumping require­
ments necessary to produce the quan­
tities of water required to meet the 
projected future water supp ly deficits 
of centra l and western Oklahoma. A 
combination of two or more high­
yielding basins possibly could pro­
vide the quantities necessary, but 
these basins are situated in central 
and eastern parts of the state, thus re­
quiring approximately the same 
amount of conveyance pumping as 
stream waters from eastern Okla­
homa, with add itional costs for 
pumping lifts ranging from a mini­
mum of 200 feet to a maximum of 
2,000 feet for bringing the ground 
water to the surface. Such additional 
pumping cost would be substantial. 

The combination of these nega­
tive factors convinced the Planning 
Committee that transfer of ground 
water was not a viab le option and fur­
ther study was not warranted . 

Sale of Water Across State lines 
The question of the sale and 

transport of water across state lines 
has generaged controversy both in 



Oklahoma and surrounding states. In 
this regard, Oklahoma statutes pro­
vide specific guidance in two dif­
ferent places. Title 82 O.S. Supp. 
1972, Section 1085.2 provides that no 
contract shall be made conveying the 
title or use of any waters of the state 
to any person, firm, corporation or 
other state or subdivision of govern­
ment, unless the contract is specif­
ically authorized by the Legislature. 

Such contracts are authorized 
by 11 O.S. 1977, Section 37-127, which 
provides that an incorporated munici­
pality of an adjoining state may own 
a reservoir in Oklahoma, albeit only 
under extremely limited circum­
stances. 

A plain reading of these sections 
renders the inescapable conclusion 
that there are substantial limitations 
and conditions under which water 
may be used, transported or sold out­
side Oklahoma. 

Conservation 
Recognizing the increasing de­

mand on Oklahoma's renewable 
natural resources, the Oklahoma 
Legislature emphasized the impor­
tance of conservation in 82 O.S. 1971, 
Section 1501-102: " ... it is hereby 
declared to be the policy of the State 
of Oklahoma to provide for the con­
servation of the renewable natural 
resources of this state, and for the 
control and prevention of soi l ero­
sion. and for the prevention of flood­
water and sediment damages, and for 
furthering the conservation, develop­
ment, utilization and disposal of 
water, and thereby to preserve and 
develop natural resources, control 
floods, conserve and develop water 
resources and water quality, prevent 
impairment of dams and reservoirs, 
preserve wildlife, preserve natural 
beauty, promote recreational devel­
opment, protect the tax base, protect 
pub! ic lands and protect and promote 
the health, safety and general welfare 
of the people of this state." To imple­
ment this policy the Legislature 
created conservation districts as a 
primary local unit of government 
responsible for the conservation of 
renewable natural resources. 

Although water conservation in 
agriculture, municipal, industrial and 
domestic usage allows limited sup­
plies to last longer, it simply delays 
the need for additional water supplies 
in water-deficient areas. It does not in 
itself create any new supply of water. 
The Plan recognizes the significance 
of a state conservation program and 
includes a guide to water conserva­
tion in Chapter Il l . 

Special-Purpose Districts 
Special-purpose districts 

master conservancy, irrigation, 
weather modification and rural water 
districts - are local legal entities 
authorized to distribute, regulate, 
contract and pay for water used for 
municipal, industrial and irrigation 
purposes. These districts often serve 
the function of supplying water to 
areas that would otherwise be depriv­
ed of adequate supplies. 

Since special-purpose districts 
will aid in distributing the additional 
water supplied by the conveyance 
system and in providing repayment 
through assessment of district par­
ticipants, their role will assume even 
greater importance upon implemen­
tation of the Plan. 

Indian and Federal 
Reserved Water Rights 

The Oklahoma Comprehensive 
Water Plan was developed with due 
consideration of federal reserved and 
Indian water rights. 

Generally, Oklahoma acknow­
ledges as a matter of law that a 
federal reserved water right is 
established when the Federal Govern­
ment withdraws its land from the 
pub! ic domain and reserves it for a 
federal purpose. The key factor in 
determining the existence of a reserv­
ed right is to ascertain whether or not 
the government intended to reserve 
then unappropriated and thus avail­
able accompanying water at the time 
the federal enclave was created . 

In regard to Indian water rights, 
the State of Oklahoma recognizes the 
Winters Doctrine derived from the 
U.S. Supreme Court ruling in Winters 
vs. the United States (1908), which 
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doctrine maintains that water rights 
may be attached to Indian reserva­
tions created by lawful means, i.e., 
treaties, acts of Congress or executive 
orders. However, it should be noted 
that no Indian reservations presently 
exist in Oklahoma, with those 
previously existing being substantial­
ly dissolved by allotment of lands in 
severalty during the period of time 
from 1891 through 1906. 

The future water needs of Okla­
homa's substantial Indian population 
have been considered within the 
water requirement projections includ­
ed in the Oklahoma Comprehensive 
Water Plan. 

Federal Programs 
Throughout the development of 

the Plan, the Oklahoma Water Re­
sources Board has remained cogni­
zant of federal programs underway in 
the state, and has integrated all ap­
propriate federally authorized pro­
jects and study proposals into the 
total water development program. 

Reclamation Law 
Due to the magnitude of the 

Plan, it is almost certain that federal 
planning and financial assistance will 
be required in its implementation. 
Such federal participation will 
necessitate adherence to certain laws 
and regulations, including the Recla­
mation Act of 1902. Certain provi­
sions of this law could potentially 
hinder water planning efforts in Okla­
homa. as well as all western states. 

The intent of the Reclamation 
Act was to encourage and facilitate 
the development of vast areas of 
public land in semi-arid regions of the 
western United States by providing 
for the development of irrigation 
water supplies. The original version of 
the law did not require water users to 
pay interest on their share of the cost 
to construct irrigation facilities, nor 
did it allow a private landowner to 
obtain water from a Bureau of 
Reclamation project for use on a plot 
I arger than 160 acres. 

Essentially, this rule excludes to­
day's average or large farm owner 
from participating in an irrigation pro-



ject constructed by the Bureau of 
Reclamation. When the law was pass­
ed in 1902, farming practices relied 
exclusively on human and animal 
power using c rude farm implements. 
The years since have brought revo lu­
tions in t he farming industry, which 
require cost ly and complicated 
machines for the p lanting, cultivation 
and harvesting of agricu l tural pro­
ducts which cannot be justified by 
the returns on a small farm. 

In 1977 the average Oklahoma 
farm size was an estimated 428 acres 
- over three times the average size 
at the turn of the century. Studies of 
farm economics set the optimum 
farm size in most areas at 640 acres or 
more. 

Considering the necessity of 
heavy capital investment by the 
farmer and the emphasis on increased 
food production for a starving world, 
realistic modification of the 
"160-Acre Limitation Rule" would ap­
pear imperative. Even with the prac­
tice of allowing the farmer and his 
wife to cla im 160 acres each, totaling 
320 acres per fami ly, the amount re­
mains insufficient to make the opera­
tion cost-effective. At the present 
time, Congress is considering raising 
the 160-acre limitation. 

Proposed National 
Water Policy 

Nationa l water po l icy plays an 
important role in state water resource 
management, particu larly in areas re­
quiring federal technical assistance 
and construction priorities. Policy 
direction is provided through the U.S. 
Water Resources Council (WRC}, an 
independent administrative agency 
created in 1965 under Pub l ic Law 
89-80. In May 1977, President Carter 
initiated a National Water Policy 
Study which culminated in the follow­
ing stated initiatives: 

- Improve planning and effi­
cient management of federal water 
resource programs to prevent waste 
and to permit necessary water pro­
jects which are cost-effective, safe 
and environmentally sound to move 
forward expeditiously. 

-Prove a new, national em­
phasis on water conservation . 

-Enhance federal-state coop­
eration and improved state water 
resource planning. 

-Increase attention to environ­
mental quality. 

The Water Resources Council was 
directed to improve the implementa­
t ion of the Principles and Standards 
governing the planning of federal 
water projects by: (1) adding water 
conservation as a specific component 
of both the economic and environ­
mental objectives; (2} requiring the 
explicit formu lation and considera­
tion of a primary nonstrucural p lan as 
one alternative whenever structural 
water projects or programs are plan­
ned; (3) preparation of a planning 
manual designed to institute consis­
tent cost-benefit analyses among 
federal water agencies; and (4) crea­
tion of a project review function 
within the Council to ensure water 
projects have been planned in 
accordance with the Principles and 
Standards. These provisions would 
app ly to all federal projects (and 
separable project features) not yet 
authorized. 

Federal agencies with programs 
affecting water supply or consump­
tion were directed to encourage 
water conservation by: 

-developing water conserva­
tion programs in federal facilities; 

-requiring conservation 
measures as a condition for certain 
water supply and wastewater treat­
ment grant and loan programs; 

-providing technical assistance 
to the public; and 

-requiring conservation as a 
condition of contracts for storage or 
delivery of municipal and industrial 
water supplies from federal projects. 

The Bureau of Reclamation was 
specifica lly directed to renegotiate 
new and renewable irrigation repay­
ment and water service contracts 
every five years to replace previous 
40-year contracts; add provisions to 
recover operation and maintenance 
costs; and calculate and implement 
more precisely the " ability to pay" 
provision . 
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All federal agencies were re­
quested to adhere vigorously to ap­
propriate environmental statutes in 
water resource development and to 
arrange funding for environmen tal 
mitigation. Certain agencies were 
directed to acquire flood-prone pro­
perty to reduce flood damages and 
discourage utilization of floodplain 
areas. 

The Soil Conservation Service 
was directed to take more effective 
conservation measures by encourag­
ing accelerated land treatment prac­
tices prior to funding of structural 
facilities on watershed projects and 
establishing periodic post-project 
monitoring to ensure implementation 
of land treatment and operation and 
maintenance activities specified in 
the work plan. 

Initiatives directly impacting on 
the states include new cost-sharing 
arrangements, the option to charge 
higher prices for municipal and 
industrial water (provided that 
revenues in excess of federal costs be 
returned to municipa l ities for use in 
conservation or water supply 
systems), increased federa l funding 
for water resource planning and new 
funding for water conservation pro­
grams. 

Since unveiling of the new 
national water policy, many state 
water officials have expressed con­
cern regarding the new cost-sharing 
agreements, the federal agenc ies 
have grown apprehensive of the revis­
ed Principles and Standards and Con­
gress has not been supportive of 
enhanced funding levels in an era of 
spiraling inflation rates. 

Oklahoma's reaction has also 
been apprehensive, principally since 
the state does not possess a financing 
program capab le of funding major 
water resource projects and thus the 
proposed cost-sharing arrangements 
could restrict the state's future water 
resource development. Senate Bill 
215 (82 O.S. Supp. 1979, Section 
1085.31 et seq.) passed by the First 
Session of the 37th Legislature does 
provide funding for small water­
related projects, but its loan l imita­
tion of $1.5 million per project 



precludes the f inancing of major 
reservoirs. Texas, Arkansas, Cal ifornia 
and other states wh ich already 
possess an adequate fund ing mech­
anism will have a distinct advantage 
over Oklahoma, since they will be im­
mediately able to provide any re­
quired state funding share. 

Concerns have also been 
expressed that the revised Principles 
and Standards cou ld adversely affect 
all western states producing i rrigated 
agricultura l crops by including new 
methods of determining project bene­
fits which would deflate benefits 
from other water supply purposes, 
thus severely re ta rd ing water 
resource development in the west. 

In spite of these concerns, water 
conservation in the context of wisely 
managing and using t he state's 
limited water resources is clearly 
necessary, and thus the national 
emphasis on water conservation is 
welcomed in Oklahoma. Additional 
funding through the proposed tech­
nical assistance programs could 
expedite the preparation of state con­
servation programs and allow further 
study and possible implementation of 
the water conservation recommenda­
tions included in the Ok lahoma Com­
prehens ive Water Plan. 

ALTERNATIVES TO WATER 
TRANSFER 

In the development of the Okla­
homa Comprehensive Water Plan, 
variou s nontransfer alternatives 
possibly capab le of meeting Okla­
homa's projected water demands 
were analyzed. These were of both a 
struc tu ral and nonstructural nature 
and included weather modification, 
artifi c ial rech arge, desalination, 
wastewater reuse, chloride control 
and water management. In addition, a 
no-action scenario was evaluated to 
project the consequences of present 
trends continuing into the future 
without material al teration. 

Conclusions from such ana lyses 
strongly indicate that, while these 
alternatives may individually and/or 
collectively provide additional water, 
the amount is insignificant compared 
to Oklahoma's total future water 

needs. Therefore, nontransfer al ter­
natives were cons idered only as sup­
p lementa l sources of water, not cap­
able of wholly fulfilling the state's 
long-range water requirements. None­
theless, these alternatives should 
receive continued emphasis on a 
loca l basis as ongoing planning 
efforts continue. 

Each of the nontransfer alter­
natives is influenced by certain con­
stra ints imposed by technology, 
economics and institutional and 
political limitations. These con­
straints make extremely diff icult a 
precise quantification of the water 
made avai lable from such methods. 
However, a b rief assessment of some 
nontransfer alternatives, as well as 
the no-action scenario, fol lows and 
they should be further considered in 
future p lanning efforts. 

W eather Modification 
Recurrent droughts in Okla­

homa have sustained interest in 
weather modification, but real tech­
nologica l advances in the f ield have 
only recently been recorded. 
Although weather modification 
appears to be a promising means of 
supplementing water supplies, poten­
tia l adverse effects and legal prob­
lems have caused concern and 
threaten to hinder the effectiveness 
of futu re efforts. Opponents have 
attributed tornados, local f looding 
and ha il to weather management act­
ivities and charge that storms inten­
sif ied in one area may rob another 
area of rain. However, due to the dif­
ficulty in establishing substantive 
evidence between weather modifica­
tion efforts and alleged injuries, court 
decisions have most often favored 
proponents of the practice. 

The most common form of 
weather modification is cloud 
seed ing - injecting silver iod ide par­
t iciles into rain c louds from ground­
based dispensers or aircraft. A l though 
op in ions va ry wide ly, the potential 
for increasing annual precipitation 
has been estimated at 10 to 30 per­
cent. However, for any program of 
weather management to be a signif i­
cant factor in water development, it 
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wou ld have to embrace several coun­
ties, if not the entire state, and 
include adequate guidelines and 
direction from p r ofessional 
meteorologists and hydrologists. 

Interest in producing or sup­
plementing rainfall by artif ic ial 
means caused the State Legislature to 
pass the Ok lahoma Weather Modifi­
cation Act (2 OS Supp. 1972, Section 
1401 et seq.). The Act provided for the 
encouragement and regulation of 
weather modification activities, and 
as amended in 1973, assigned the 
responsibility of its admininstration 
to the Ok lahoma Water Resources 
Board. The Act also authorized loca l 
entities to hold elections and assess 
themselves in o rder to contract for 
weather modification services. 

The Ok lahoma Water Resources 
Board appointed an advisory commit­
tee composed of 10 members know­
ledgeab le in the field to advise the 
Board in matters of po licy, admin­
istration, research and legislation per­
ta ining to weather modif ication. The 
Board regulates operations and exer­
cises its powers to promote continued 
research and development of the 
technology. 

The Board is sponsoring t he 
preparation of a state weather 
modification p lan which w ill make 
recommendations regard ing state 
policy on weathe r management, 
determine proper utilization of the 
technology and address legal imp I ica­
tions to ensure minimal adverse 
effects. 

Although weather modif ication 
may eventually offer a means of sup­
plementing water suppl ies, t he pre­
sent state of the art l im its the preci­
sion of rainmaking efforts, and legal 
questions concerning use of t he 
technology remain unresolved. At 
best, weather modification can be 
relied on to produce only limited 
quantities of supplementa l water, and 
then only when appropriate weathe r 
conditions exist. 

Artificial Recharge 
Artificial recharge is the process 

of replen ish ing a ground water 
aquifer with fresh water by diverting 



Artificial Recharge 
Artificial recharge is the process 

of replenishing a ground water 
aquifer with fresh water by diverting 
stream water and/or irrigation runoff 
into abandoned wells and natural 
depressions, which then act as 
recharge sites. Induced recharge 
reduces the amount of water lost to 
evaporation and transpiration, as well 
as decreasing the possibility of en­
croachment by sa lt water from 
beneath an overdrafted aquifer. 

The on ly extens ive artificial 
recharge project in Oklahoma is 
located in the Dog Creek Shale and 
Blaine Gypsum Formation in south­
western Oklahoma, where it has pro­
ven to be a fairly successfu l augmen­
tation program. It has enabled the 
local farmers to sustain irrigation in 
an area where irrigation water sup­
plies had been threatened by overde­
velopment of ground water 
resources. 

Although the Dog Creek project 
has proven somewhat successful, 
there have been concerns regarding 
possible pesticide, herbicide and 
nitrate co ntamination from 
agricultural runoff water being 
diverted into the formation. Since the 
Blaine Gypsum is used almost ex­
clusively for irrigation, this problem is 
not considered critical, however there 
is a possibility that the contaminated 
recharged water cou ld inf iltrate other 
local aquifers which provide drinking 
water suppl ies. Any further recharge 
operations in the area shou ld incor­
porate appropri ate water quality 
monitoring to insure that existing 
municipal and industrial water 
sources are not contaminated. 

Few other areas in the state are 
considered geologically suitable for 
the development of artificial 
recharge projects. These natural 
limitations, along with the high costs 
of pilot projects, test drilling and 
hydrologic studies which must lay the 
groundwork, have discouraged fur­
ther experimentation. The lack of 
dependable recharge sources, esca­
lating energy costs and sediment 
problems in recharge water also make 
it unlikely that artificial recharge will 

prove a practical solution to water 
supply problems. At best, the techni­
que can be relied upon to provide a 
few areas with supplemental water, 
and then only if the costs can be 
justified. 

Desalination 

and Chloride Control 
Projects 

Much of Oklahoma's water is 
unavailable for beneficial use due to 
its poor quality. High concentrations 
of minerals, particularly chlorides, 
are emitted into streams, rendering 
both the stream and adjacent al lu­
vium and terrace ground water 
deposits unfit for use. This prob lem 
attains critica l proport ions in water­
deficient areas of the state, such as 
the Southwest and Northwest Plan­
ning Regions. In the northwest, 
streams polluted by chlorides provide 
the only stream water available, and 
the area' s primary ground water 
aquifer, the Ogallala, is threatened by 
depletion. In western Oklahoma large 
quantities of brackish stream and 
ground water remain unusable. If 
such waters could be purified at 
reasonable cost and minimal adverse 
environmental impact, significant ad­
ditional quantites of water would be 
available for beneficial use. 

Two major methods, desalina­
tion and chloride control, have been 
suggested to cope with this sa lt po l lu­
tion. Desalination involves purifying 
heavily salt-pol luted water in order 
that its quality becomes appropriate 
for benef icial use. Chloride control 
does not alter the qua l ity of the water 
at its source, but rather diverts fresh 
and usable water around identified 
salt flats and natural brine springs by 
means of dikes, dams and retention 
reservoirs, i.e. allowing the better 
quality water to bypass pollution 
sources and thus retain its quality. 

Research and development ac­
tivities have brought desalination 
technology to a point where its impor­
tance as a source for municipal and 
industrial water supp ly is widely 
recognized. However, under the pre­
sent state of the art, the unit cost of 
storage and des a I ination is cost-
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prohibitive to the production of ir­
rigation water. 

DESALINATION 

The feasibility of desalination in 
Oklahoma will depend heavily upon 
the environmental and economic 
aspects of the Foss Reservoir 
desalination plant located in Custer 
County. After completion of Foss 
Reservoir in 1961, it was discovered 
that water captured in the lake was of 
poorer quality than expected. The in­
ferior quality of the water was at­
tributed to an unprecendented deple­
t ion of inflow caused by prolonged 
drought and extensive upstream 
watershed development. I t was also 
determined that conventional treat­
ment would not produce a water sup­
ply of sufficient quality to meet U.S. 
Public Health Service standards. 
Studies were conducted to identify 
alternate water sources and to deter­
mine the most feasible method of 
alleviating the water quality prob­
lems. The study recommended con­
struction of a desalination plant as 
the most practical and economical 
solution for an area with virtually no 
other stream water sources and only 
limited ground water supplies avail­
able. A desalination plant at the Foss 
site was begun in 1972, funded by a 
grant and loan from the U.S. Depart­
ment of Housing and Urban Develop­
ment, and began operation in 1974. 

Desalination of b rackish water 
may prov ide an alternative solution 
to future water supp ly prob lems. 
However, the high cost of treatment 
and environmental problems involv­
ed with disposal of the highly concen­
trated brine effluent from the conver­
sion process could preclude desalina­
tion as a feasible solution, except in 
areas without alternative water 
sources. Ongoing studies by the Okla­
homa Water Resources Board 
concerning the effects of the brine ef­
fluent discharged from the Foss 
Reservoir des a I ination plant on the 
quality of the Washita River should 
be of assistance in ascertaining the 
magnitude of the problem. 

Although the cost of proper 
disposal may be the determining fac-



tor as to whether desalination is feas­
ible or not, satisfactory effluent 
disposal to prevent stream and 
ground water pollution is imperative. 
Disposal methods include evapora­
tion ponds I ined to prevent seepage, 
subsurface injection, use of the ef­
fluent for secondary oil recovery, and 
discharge into streams in compliance 
with state water quality standards. 

Advances in desalination tech­
nology should be closely monitored 
and further studies conducted to 
determine the feasibility of the pro­
cess . Financial assistance from 
federal and state sources could pro­
vide incentives, especially in areas ex­
periencing a shortage of good quality 
water, but an abundance of poor 
quality water. 

CHLORIDE CONTROL 

If constructed, the authorized 
Arkansas-Red River Basin Chloride 
Control projects would make avail­
able for beneficial use large quan­
tities of stream water currently 
unusable due to natural chloride 
pollution. However, studies indicate 
that the chloride control projects can­
not be considered an alternative to 
water transfer, but would reduce the 
amount required by making higher 
qua l ity water availab le in water­
deficient areas. 

Surplus water from the Arkansas 
River suitable for municipal, in­
dustrial and irrigation uses is present­
ly available only during periods of 
high stream flow. High flows (flood 
waters) di lute the excess ive chloride 
concentrations that occur during 
periods of low flow, thus enabling 
water of adequate quality to be 
diverted during · such high flow 
periods. 

Alternative transfer systems 
were formulated for water quality 
conditions that would exist with 
operational Arkansas River Basin 
Chloride Control projects and without 
such measures. 

With the projects operational, 
the availability of surplus water 
suitable for municipal, industrial and 
irrigation uses would be greatly 
increased. Thus, a given volume of 

good quality surp lus water could be 
more economically diverted from the 
Arkansas River, due to more frequent 
diversions of smaller quantities. 

Future planning efforts will add­
ress additional water transfer alter­
natives in the Red River Basin assum­
ing that the ch loride control projects 
are operational. Preliminary studies 
indicate that water of suitable quality 
for irrigation purposes in southwest­
ern Oklahoma could be developed 
from the Red River in south central 
Oklahoma, thereby significant ly 
reducing the need for water sources 
in eastern Oklahoma. Such an alter­
native is briefly discussed in Chapter 
V I, which describes the southern 
water conveyance system. 

Since the effective solution of 
salt pollution problems in western 
Oklahoma could make significant 
quantities of good quality water 
available in those areas, desalination 
and chloride control should be add­
ressed in more detail in future plan­
ning efforts. 

Conservation 
Many water conservation 

measures are available to prolong the 
life of limited supplies, including 
mechanical techniques, water man­
agement, wastewater reuse, conjunc­
tive use of stream and ground water, 
and water p ricing practices. The 
potential of each of these methods is 
discussed in greater detail in Chapter 
Ill , " Water Conservation in 
Oklahoma." 

No Action 
One of the options available to 

the State of Oklahoma is simply to 
take no action in implementing a 
comprehensive statewide water plan. 
Such a scenario assumes current 
trends will continue in water demand 
and supply management, i.e., the 
state will make no new efforts to 
reduce demands or augment supplies. 
All water users - domestic, munic­
ipal, rural, industrial, agricultural and 
others - would continue to rely on 
available local ground and stream 
water resources, regardless of the 
quantity and/or quality of those 
waters. 
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Adverse consequences of this 
no-action alternative seem predict­
able. After developing available local 
supplies, the larger, more affluent 
cities would continue to obtain water 
from other areas of the state, despite 
the high cost of constructing the 
necessary independent transfer 
systems. If urban areas were given 
priority due to their ability to fund 
major water projects, and local sup­
pi ies were to be allocated to them, 
some towns, smaller cities and rural 
areas could be deprived of adequate 
water supplies. 

Areas which do not presently 
have adequate fresh water supplies 
would be denied growth because they 

could neither support agricultural 
development nor attract business and 
industry. Irrigation farmers in western 

Oklahoma would be forced to revert 
to dryland farming as depleting 
ground water supplies become too 

costly to use. As a result, per-acre 
crop yields would decline, requiring 
an increase in the number of acres 

planted to maintain current produc­
tion levels. Increased costs would 

reduce profit margins, placing many 
farmers in a tenuous financial posi­
tion . 

Oklahoma is presently experi­
encing healthy and balanced growth 
and expansion, but it is obvious from 
the rate at which water consumption 
is exceeding supply, that by the turn 
of the century some areas could 
decline into an economic recession 
with profound economic effects on 
the entire state. 

The Statewide Economic Impact 
Study, discussed more fully in 
Chapter VIII, is assessing the 
economic effects on the state 
" without water conveyance." The 
study, scheduled for completion in 
early 1981, will evaluate the impacts 
of inaction on local, regional and 
state economies. Preliminary ap­
praisals project severe reprecussions, 
not only in agriculture, but in all sec­
tors of the state's economy, unless 
Oklahomans possess the vision to 
begin providing now for future water 
supplies. 



CONCLUDING NOTE 

Oklahoma's history is il­
luminated by its dramatic record of 
success in water resource develop­
ment, even though and perhaps in 
spite of the fact that the state has 
thus far lacked a plan to insure the 
orderly control, protection, conserva­
tion, development and utilization of 
its precious water resources. It would 

seem unlikely that such a record can 
continue without adoption of a plan 
for future growth as growing popula­
tion and expanding industry press 
new and greater demands on Okla­
homa's dwindling water supplies. 

The Oklahoma Comprehensive 
Water Plan, prepared in cognizance 
of state and federal policies and 
guidelines and advancing the goals 
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and objectives set forth herein, 
fulfills this need for a flexible guide 
to the development of Oklahoma's 
water resources on regional and 
statewide basis. Only with such 
guidance can the State of Oklahoma 
attain the bright destiny its history 
would portend. 




