
I 

DOCUMENT 
Y 3. "75 wotA( 

M 69/2: assessment 

2 W 29/3/TECH.MEMO.INO.4IDRAFT 

I MISSOURI REGION 

1\II\11~~~~lllr~rl~[ill'[lil~II[~1\11Iil~'~11 \1 IIII! 
30109 01466 3499 I 

SPECIFIC PROBLEM ANALYSIS SUMMARY REPORT
I 1975 NATIONAL ASSESSMENT OF 

WATER AND RELATED LAND RESOURCES 

(TECHNICAL MEMORANDUM NO.4)


I 

I 

I 


Prepared by 

MISSOURI RIVER BASIN COMMISSION 

I 
I 
I 
I U.S. 

I 
I 
I 
I 

As Regional Sponsor 

for the 

Water Resources Council 

August 1977 





I 
SPECIFIC PROBLEM ANALYSIS SUMMARY REPORT 

I 1975 NATIONAL ASSESSMENT OF 
WATER AND RELATED LAND RESOURCES 

(TECHNICAL MEMORANDUM NO.4) 

I TABLE OF CONTENTS 

I 

CHAPTER I - INTRODUCTION. • • • • • • . 1 


I A. National Assessment Objectives 1 

B. Regional Sponsor Role. 2 


I 
 C. Public Participation . . •• 4 


CHAPTER II - THE MISSOURI REGION. 6 


I A. Settlement Period..... 6 

B. Physical Characteristics . . . . . . . . . 7 

C. Climate. . . • • . . • . . . • . • ........ 8 

D.I Socio-Economic Characteristics . . . • . . . . . • . 

1. Popula tion. . . • • • . . • • . . ••
. . 
.. 

12 

12 


2. Earnings and Income . . 13 


I 
 3. Principal Industries. • . • . . ........ 14 

a. Manufacturing. . • • . . .• . 14 

b. Mining and Energy. . 14 

c. 

. . . . . . . . . . . . . . . . 16 

Agricul ture. . . . . . . . 15


I d. Tourism
E. Land Resources, Development, and Utilization . . . . . 16 

F. Water Resources, Development, and Utilization. . 19 


1. Surface Wa ters . . . . . . 21
I 2. Ground Water. • . . .. ........ 22 

3. Wate r Quality • . . . . . . . . . 24 


I 
 4. Status of Development . . .. 26 

G. Laws, Po l icies, and Administration of Water Use and Development ... 32 


1. State Water Laws, Policies, and Administration. . . . . . 33 

2. Interstate Compacts, Court Decrees, and International Treaty.. 33


I 3. Federal Water Laws and Policies . . .. 35 

H. Study Areas. . .. .....•.•. . • .......... 36 


CHAPTER I II - COMPARISON OF THE STATE/REGIONAL FUTURE (SRF), THE MODIFIED CENTRAL
I CASE (MCC ) , AND OTHER ESTIMATES OF WATER USE AND AVAILABILITY. . 38 


A. SRF Est i m t es. 
 · 38I B. MCC Es t ima tes. · . . . • 42 

C. Othe r Es timates . 44 

D. Salient Comparisons of Es t i ma t es and Discussion . . . • • . . • 45


I 
 E. Summary Ta bles • • . . . • • . . . . . . • . . 48 


CHAPTER IV - I DENTIF I CATION OF SEVERE WATER AND RELATED LAND PROBLEMS . • . . 57 


I A. Summar y of Ac tiv i ty 3 Problem Areas. · • . . . 57 

Bad River Ba s i n . . . . . . . . . . 
 · 57 

Whit e River-Medicine Cr eek Basins . 
 · 58I Bi g Sioux River Bas in • . 58 

Middle Nor th Pl atte Ri v er Basin · . . . . 59 


I i 



Nebraska Panhandle. . • . • . . • . . 60 

Upper Republican River Basin. • . . . . . . . 60 

Big and Little Blue River Basins. . • . • . . . . ... 61 

Tri -Cities, Missouri. • • • • . • • • 61 

Lake of the Ozarks, Missouri. • • . ..... 61 

Ogallala Ground Water Area . • . • • . 62 


B. Major Problems in Areas Under Study. • • • . . . .. . .... 62 

C. Major Problems and Issues in the Missouri River Basin. . . . • • . 66 


1. Indian Water and Related Land Resources Probl ems. . . • •• . 66 

2. Federal Reserved Water Rights . . . . 67 

3. Alternative Uses of Water . . . • . . . . • 68 

4 . Current Water Supply Availability and Use • . . .. 70 

5 . Water for Energy. . . . • • . • • •. . . . 71 

6. Ground Water and Surface Water Interrelations hips .. . . 73 

7. Interbasin and Interstate Water Transfer s . . ...... 74 

8. Legal, Policy, and Institutional Problems. . . .. 75 

9. Fundin~ Arrangement (Cost-Sharing). . ...... 79 


10. Instream Flow Needs • . . . . • . . 82 

11 . Water Related Recreation Needs. • . • • . .. 83 

12. Environmental Concerns and Issues • . . . . 84 

13. Navigation Flow Requirements. . . . . ... 87 

14. Land Conservation and Erosion Control • 88 

15. Streambank Erosion and Channel Aggradati on and Degradation. . 89 

16. Flooding Problems and Flood Plain Management . . . 91 

17. Municipal and Industrial Water Needs . . . . . 93 

18. Water Quality and Low Streamflow Augment a t ion • 94 

19. Growth-No Growth. . • • . . . • • . . . . . . . . . 96 


CHAPTER V - IMPLICATIONS OF NOT SOLVING SEVERE WATER AND RELATED LAND 

RESOURCES PROBLEMS. . . . . • • • . • . . . ...•.... 98 


A. SRF, MCC, and Other Estimates .. . . 98 

B. Major Problems and Issues .• . 99 


CHAPTER VI - REGIONAL VIEWS OF PRESENT AND EMERGING NATIONAL I SSUES . . • .106 


CHAPTER VII - REVIEW PROCESS AND PUBLIC PARTICIPATION . . . . . . .107 


CHAPTER VIII - CONCLUSIONS AND RECOMMENDATIONS. .108 


A. Conclusions . . . . . ...108 

B. Recommendations .. .122 


APPENDIX I - Technical Memorandum No.4 Review Agencies 

APPENDIX II - MRBC Member Comments. 

APPENDIX III - Updated SRF Electric Power Generation and Related Water Uses 

for 975, 1985, and 2000. . . . . . ..•.•....••..••• 


I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 


ii 




I 

I 

I TABLES 

I 
TABLE 1, Land and Water Acreage , Missouri Region. • . • . • . • • . •• 18 
TABLE 2 , Estimated Quantity of Ground Water of Less Than 3 , 000 mg/l 

I 
Dissolved Solids Available From St orage i n Aggregated Subareas of t he 
Missouri Region • • • • . • • • • . • . • • • . . . • . . . . . • • 24 

TABLE 3, Exis t ing Electric Power Supp l y , Mi ssour i Region . ... . • 30 
TABLE 4, Estimated Energy Produc tion and ~team Electric Cooling Water 

Requirements for 1975, 1985, and 2000, Missour i Region . . .......• 30 
TABLE 5, Missouri River at Sioux City, Iowa , Est imated Avera ge Annual

I Depletions and Residual Fl ows . . . • . . . • • . . • . . .. .... 45 

I 

TABLE 6, Missouri River at Hermann, Mi ssouri, Est i mated Average 
Annual Streamflow Deplet ions and Residual Fl ows . . . . . . . 46 

TABLE 7, Estimated Irr igated Areas and Average Annual I rriga tionI Withdrawals and Average Annual Consumptive Use . • . . • . . . . 47 
1975 NATIONAL ASSESSMENT, Specific Pr oblem Analysis Summary Repor t , SOCIO

ECONOMIC CHARACTERISTI CS .. •• • •••• .. • .•• .. .......• 49 
1975 NATIONAL ASSESSMENT , Specific Problem Analys i s Summary Report, VOLUMET

RIC REQUIREMENTS (wi thdrawals) , (Million gall ons per day-MGD) .. • . • . 50 
1975 NATIONAL ASSESSMENT, Specific Problem Analysis Summary Report, VOLUMET

I RIC REQUIREMENTS (consumtive use), (Million gallons per day-MGD). . 51 
1975 NATIONAL ASSESSMENT, Specif ic Problem Analysis Summary Repor t , WATER 

SUPPLIES, (Mill i on gallons per day-MGD) . • . • • . • . . ..•. . 52 
1975 NATIONAL ASSESSMENT, Specif i c Problem Analysis Summary Report, SOCIOI ECONOMIC CHARACTERISTICS, (upstream of Sioux City, I owa) . ........ 53 
1975 NATTONAL ASSESSMENT, Specific Problem Analysis Summary Report, VOLUMET

RIC REQUIREMENTS (withdrawa l s ), (Mill ion gal l ons per day-MGD), (upstreamI of Sioux City, Iowa) ... •• . . .. • •.•. . . • ...... . ... 54 
1975 NATIONAL ASSESSMENT, Specif i c Problem Analys is Summary Report, VOLUMET

RIC REQUIREMENTS (consumptive use) , (Million ga llons per day-MGD), (upstream

I of Si oux City, Iowa). . • . . • • . . . . • • . . . • • . . . . . • 55 
1975 NATIONAL ASS ES SMENT, Specif i c Problem Ana lysis Summary Report, WATER 

SUPPLIES, (Million gallons per day-MGD), (ups t ream of Sioux City, Iowa) • 56 

I 
FIGURES 

I Fi gure 1 - Aver age Annual Total Precipitation . . • • • • . • . . . • . . . 10 
Fi gur e 2 - States and River Systems , International Waterways Treaty, and 

Interstate Wa ter Compacts and Supreme Court Decrees, Missouri River 
Basin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34I F" gur e 3 - Missouri River Basin, 1975 National Water Assessment, Aggregated 
Subar eas. • • . . • • • • • • • • • • • • • • • • • • • 37 

I 

I 

I 

I iii 



I 
I. INTRODUCTION 

I 
I A. National Assessmen t Objectives 

The 1975 National Assessment of Water and Rela t ed Land Resources is 

being conducted by the U.S. Water Resour ces Council under authori ty of one of 

I its major program objectives as required by t he Wa t er Resourc es Planning Ac t of 

1965 (P.L. 89-80). Section 102 of tha t Ac t states in part t ha t the Council 

I shall: 

I ...maintain a continui ng study and prepare an assessment bienially, 
or at such less frequent intervals as the Council may determi ne , of the 
adequacy of supplies of water necessary to mee t the requirements in each 
water resource region in the Un ited States and the na t ional interest

I therein. 

The Council's first national assessment , comple ted in 1968, was the initial 

I 
I step in the development of a continuing process. On a national and broad regional 

basis, it described the nature of available wa ter and related land resources, 

projected requirements to the year 2020, and identif ied and discus s ed emerging 

I problems. The 1975 Assessment r epresents a second step t oward a continuing 

assessment process, following the general gui delines i n the 1968 Ass essment. 

I Broad objectives of the current assessment are to i dentify and descr ibe 

existing and emerging needs and problems at national, regional, state, and

I 
I 

subregional levels; relate these needs and problems to t he adequacy of water and 

r elated land resour es to meet the requirements and goals of t he people for the 

proper conservation, development, use, and management of these resources, both 

I now and for the foreseeabl e futu r e ; and i den t ify sp ctfic geogr aphic areas with 

comp l ex probl ems which r equire more detai led i nvestigations and planning .

I 
I 

The plan of study f or the 1975 Assessment dated August 1974 (rev i sed October 

1974) sta ted t ha t the Counc i l wi l l recommend: 

I 
The extent of the nati onal interest and the Federal role in he lping 

t o provide the capabi lity to meet needs and resolve individual or gr oups of 
problem i s sues with i n selec t ed prob lem areas consistent with established 
cost-sharing policy ass umptions. 

I 
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I 
The geographical areas where level B planning s t udi es s hou l d I 

be developed or updated, both between 1975 and 1985 and be tween 

1985 and 2000. 


IThose da ta- collec t ion and informat i on-dev elopment program 

modifications t hat are necessary t o provi de for (a) i mp l ementing 

an i mprov ed con t inuing assessment process , and (b ) t he collec t i on 

and compila t i on of da t a necessary to support pl a nning s tudies. 
 I 

What changes need to be considered in current legal and 

instituti onal arrangements, water PQlicies, and water-related 
 I 
programs t o provide the Nation with an improved basis for resolving 

those problems receiving high-priority rati ngs. 


ITo accomplish the object ives of_ the assessment, three major activit ies were 

i dent i fied--nati onwide analysis, specific problem analysis, and national priori- I 
ties ana l ys is. The na tionwide analysis is being accomplished by Federal agenc i es 

under guidance of the u.s. Wat er Resources Council. This activity includes I 
development of estimates, using nationally consistent criteria, of socio-economic 

Icharacteristics , water withdrawals, water consumption, and water supply avail a

bi lity for · 106 s epar a t e aggregated subareas (ASA' s). Estimates wer e made f or I 
1975 and t hen pr oj ected to the years 1985 and 2000 and serve as one basis f or 

i dentifying and des crib i ng severe and urgent water-related problems. Specif i c I 
problem analysis activities wer e undertaken by r egional sponsors f or the 21 

Imaj or water resource reg i ons of t he Nation. The r ole of the Missouri River Bas i n 

Commission in the speci fic problem analysis is des cribed in the ensuing paragraphs. I 
The purpQs es of the national priorities analysis are to ar t iculate, from t he 

national viewpoi nt, priori t i es f or resolving i dentifi ed water-related problems, I 
to prepare a national assessment report which contains both t he national and 

state/regi onal v i ewpoints, t o formulate conclusions , and to make recommenda t ions I 
concerning the Federal ro l e in help ing t o r esolve the high-priorit y problems. I 

B. Regional Sponsor R I e 

A Memorandum of Agreement between t he Wa t er Resources Counc i l (WRC ) and t he I 
Missouri River Basin Commission (MRBC) for services and par ticipation in the 

1975 Assessment was consumma ted February 6, 1975. Prior to that da te a Framework I 

I 
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I 
Updating Committee, comprised of four State and six Federal agency r epresentatives,

I had been established for the purposes of updating and supp lementi ng The Missouri 


I 
 River Basin Framework Report of June 1969. When MRBC accepted r egional sponsor


ship for the 1975 Assessment, the Committee was as signed dual r esponsibility f or 

I the two interrelated and concurrent activities. Because of the considerable 


coordinated efforts required, each of the 10 member Stat es and 10 Federal agencies 


I 

I designated a principal contact to work with the MRBC staff and the Commi t tee. 


The MRBC regional spoDs or 's role in the national assessment effort involved 


four distinc t , but related, act ivities f or the Missouri Region: 1) identification 


I of water and related land res ource problems and problem areas; 2) present and 


future uses and associated problems and issues relevant t o water and related 


I 

I land resources ; 3) ident i f i cation of potential study areas; and 4) specific 


problem analysis summary report of water and related land resources. Each of 


the preceding activities has resulted in publication of a technical memorandum, 


I reviewed and commented on by the MRBC members, and then transmitted to the Water 


Resources Council. Also, MRBC is participating with WRC i n prepara tion of the 


I 

I Missouri Region Chapter of the final assessment report and will review and 


comment on the draft nationa l repo r t , including the conclusions and recommenda


tions contained the r ein. 


I Activity one involved developing tentative analytica l areas in which severe 


and inter.related water and rela ted land resource problems exist or are expected 


I 

I t o occur, delineating these areas on maps, and descrihing the problems associated 


with each area. This i nf ormat i on wa s obtain ed through t he 20 designated State 


I 

and Federal agency princ ipa l contac t s . 


The second ac t ivi t y i nvolved dev e lopment of informati on concerning objectives, 


exis ting condi tions and t rends whi h collectively will enable planners to r ecog


I nize and eva lua te problems , needs and opportunities as sociated with management, 


conserva tion and development of the water and r elated l and resources . The 

I 
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Stat e /Regional Future ( SRF ) evol ved contains i nf ormation on each of the eleven 

aggregated subareas (ASA' s) i n the Missouri Region relating to planning objectives; 

present and projected socio-economic characteris tics, land use , water use and 

r equirements, and water suppl i es; i nstream flow needs; environmental resources; 

erosion and sedimentation ; wa t er-ori ent ed recreation; flood damages; navigation; 

and water quality. Modified Central Case. (MCC) data prepared by Federal agencies 

from a national perspective, dated Febr uary 1976, is compared with the SRF data. 

MCC data were revised in 1977 but were furnished too late for MRBC to make 

comparisons in the reg i onal technica l memoranda. The problems and analytical 

areas described in the Activity One Technical Memorandum were further analyzed 

and then screened in Activity Two Technical Memorandum i n order to present those 

problem areas with the more severe, urgent, and complex problems. 

IThe third activit y invol ved selec t i on of problem areas in need of further 

study after a screening process involving a determination of which areas have I 
recently or are being studied and which address the major problems and issues. 

The problem areas remaining were then reviewed and analyzed so that potential I 
Level B, special s t udy, and other a reas cou ld be designated where appropriate. 

IThe fourth activity invo l ves prepar ation of this summary report, including 

identification of the major probl ems and issues confronting the Missouri Region, 

a nd presentation of conclus i ons and r ecommendations concer ning study and other 

relevant needs. 

C. Public Partici pa tion 

Since ea ch State member of the MRBC r epresents his State and the public 

ther e in, the states as s umed pr i mary responsibility for the i r respective public I 
involvement. Therefor e, it was each Sta t e Member's responsibility to i nsure 

appropriate cooperative l i a ison with the Gov ernor and his administration and to I 
obtain public participation consisten t with t hos e cooperat ive efforts. Each 

Istate member was provi ded t he number of t e chnical memoranda copi es requested for 

I 
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I 
each of four separate activities for appropria te review within his State. The 

I list of participants is shown in Appendix I, and t he Federal agency and State 

I review comments on 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 


this memorandum are included in Appendix II. 
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I 

II. THE MISSOURI REGION 

The Missouri Region or River Basin , encompasses one-s i x th of the contiguous 

United Sta tes. The Missouri River rises high in t he Rocky Mountains, then flows I 
gener a lly southeas t ward, j oining the Mississippi River near St. Louis. It 

Iincludes all of Nebra ska; most of Montana, North and South Dakota, and Wyoming; 

about one-half of Kansas and Mi ssour i ; and smaller parts of Colorado, Iowa, and 

Minnesota. The Missouri River drains a wa tershed of 513,300 square miles within 

the United States and about 9,700 sq~are miles in Canada. Aside from interna

t i onal water accountability, the national a s sessment is concerned only with that 

Ipart of the region wi thin the United Stat es. Much of the material presented is 

taken from The Mi ssouri River Basin Comprehens i v e F amework Study Report published 

by the Missouri Basin Inter-Agency Committee in 1971. 

A. Se tt lement Period 

The Missouri Riv er Bas i n was par t of t he Louisiana Territory purchased in 

1803 by the United States from France . Very little was known about this vast 

territory at t hat time. The Lewis and Clark expedit ion of 1804-1806 was the I 
most notable among many early exp l orations, many of which produced maps and 

descriptions of the area. Most early settlers i n t he 1840's and 1850's, aside I 
from the fur t rappers and t raders, were people dropping off from wagon trains 

headed for the Oregon and California Ter ritories. Fol lowing the end of the 

Civi l War in 1865, uprooted Civil War survivors searching for a place to settle, I 
the offering of public lands by the Homestead Act, and complet i on of the trans

continental rai lroad st i mulated an interest in settlement of the a r ea. In 

addition to migration from the eastern United States, many European immigrants 

came directly t o the region, so that shortly after the turn of t he century, the 

area was l a rgely settled . All of the 10 states had been admi tted t o the Union I 
by 1890. 

Early settlers survived many hardships and self-survival was an early I 

I
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I 
requirement. With the invention of the s t eel pl ow and other farm machinery,

I crop production could be increased tremendously. Railroads were cons tructed 

I 
 throughout the region providing a means of transport for the farm products. 


However, weather was sometimes capricious and markets at a t tra c tive prices for 

I farm commodities did not always exis t. There were cycles of boom and bust . In 

the semi-arid and arid areas of the western part of the r egion where rainfall is

I usually less than about 25 inches annually; dryland farming , except for wheat, 

I proved unsuccessful. Where wa te r was ava ilable, irriga t i on was introduced, but 

only on a limited scale. With the passage of the Reclamation Ac t in 1902, 

I Federal project-type irrigation was expanded notably, but i t was not until the 

later years, since about 1950, that individual and group-type i rrigation became

I more widespread. 

I B. Physical Characteristics 

There are three major physiographic divisions wi t hin the Missouri Region-

I the Interior Highlands, the Interior Plains, and the Rocky Mountain System. The 

Rocky Mountain System forms the western boundary of the r egion and has an excep

I 
I tionally rugged topography, with many peaks surpassing 14, 000 feet in elevation. 

Extending eastward from the Rocky Mountains is the Inter ior Plains division 

which characterizes the major portion of the region. Within this plains area 

II are isolated mountainous areas, principal among which are the Black Hills in 

western South Dakota and northeastern Wyoming. Another di st inctive area is the 

I 
I 24 , OOO-square-mile Sand Hills area in north-central Nebr aska. Although the 

Interior Plains are genera l ly characterized as flat, the terra in i s largely one 

of r olling hills and valleys. In the eastern part, an abundance of rainfall and 

II stream development has created a more hilly topography. In t he sou t heastern 

portion of the basin is the Oza rk Plateaus province of t he Int erio r Hi ghlands 

I 
I physiographic division. Thi s area is characterized by its rough topography 

underlain by sedimentary forma t ions, l a rgely limestone , which gi ve r i s e to 
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I 
cavernous under ground channels with many flowing springs. I 

Because the r egi on i s so vas t and was influenced by a variabl e geologic 

histor i cal development , many sectional variations exist. The moun tainous areas I 
i nclude primari l y the Rocky Mountains of Colorado , Wyoming, and Montana, in t he 

Iwestern part of t he r egion and t he Black Hil ls of western South Dakota. Slopes 

and st~eam gradients a r e generally steep. These areas are used primarily for I 
timber, grazing, wildlif e habitat, and recreation and are especially important 

as sources of water supply . In the north-central part of the Great Plains in I 
the Dakotas and MOntana, and in large intermountain valleys of Wyoming, are 

Ifound the region 's "rough lands and badlands." Natural vegetation is relatively 

sparse and soils generally are shallow. Grazing is the principal l and use, I 
although narrow areas of dry alluvial soils are devoted to irrigation and dry 

farming. The hill y lands appear intermittently from the bluffs of the Missouri II 
River in western Missouri and Iowa to the foothills of the Ro cky Mountains. 

IMuch of the hilly l and is grazed, but substantial areas in the eastern part are 

clean tilled. The Ozarks Pl ateaus in Missouri and the grassy Fl int Hills of I 
Kansas are us ed largely f or grazing , timber production, and wildlife habitat. 

c. Climate I 
In the Missouri River Basin climate has a great influence on how the people 

live and on t heir socio-economic structure. Obviously it has a s trong influence I 
upon the bas i c agri cultural industry, due primarily to the seasonal and variable I 
reg i men of precipitation, temperature, and winds. 

The clima t e is determined largely by the interaction of three grea t air 

masses which have their origins over the Gulf of Mexico, the northern Pacific 

Ocean, and the northern polar regions. They regularly invade and pa ss over the I 
region t hroughout the year, with the gulf air tending to dominate the weather in I 
summer and the polar air dominating in winter. It is this seasonal domination 

of the air masses and the frontal activity caused by their colliding with each I 
other which produces the general weather regimens found within the region. 

-8 I 



I 
Perhaps the most significant factor affecting t he cl i ma t e i s t he remoteness 

I of the region from the distant source areas of the air masses. Thi s means that 

the air masses have to cross wide land areas before they reach the region. In

I 
I 

crossing these areas they leave much of their available precipitation, and thei r 

air temper atures are changed considerably by radiation f rom the land surface. 

Primarily because of its midcontinental location , the basin experiences 

I weather that is known for its fluctua t ions and extremes and there are variations 

1 
between areas. Winters are relative~y long and cold, whi le summers ar e fair 

I 

and hot. Spring is cool, moist, and windy; autumn is cool, dry, and s unny. 


Averages are misleading, for seldom does "average" weathe r actually occur. 


Instead, weather tends to fluctuate widely around the annual averages, with the 

I occurrence and the degree of the fluc t uations being unpredic t able. Thus, the 

climatic averages have to be thought of as generalizations of the more common

I 
I 


occurrences over a period of time. 


As shown in Figure 1, average annual precipitation varies from over 40 


inches in parts of the Rocky Mountains and southeastern parts of the region to as 


I low as 6 to 12 inches immediately east of the Rocky Mountains. Complicating the 


annual variations, there is a wide variation in the regionwide patte rn of 


I 

I monthly precipitation. 


Precipitation received (Figure 1) from November through March generally is 


in the form of snowfall. Thunderstorms are prevalent in J uly and August and 


I often are l ocalized, with high-intensity r a infal l. Prolonged droughts and 


l esser periods of deficient mo i s ture may be inter spersed with peri ods of abundant


I: precipitation. 


Mos t of the Grea t Plains , with t he annual pr ecipitation varying between 12 
I 
and 24 i nches , 

I are requi red to 

Ther e are 

I 

I 


is a high r i s k ar a agr i c ulturall y. Special farmi ng practices 

conserve the moistur e available , even under normal conditions . 

periods of extremel y cold wint e r and hot summer t emper atures. 
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Figure 1 
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I 

Extremes range from winter lows of -600 F in Montana to summer highs of up to 

I 1200 F in Nebraska, Kansas, and Missouri. The region regularly experiences 

over 100-degree temperatures in summer and below-zero temperatures in winter 

I 
over most of its area. 

One of the climatic factors that has an impact on much of the cultural and 

industrial activity, but particularly agriculture , is t he continuous period with 

I temperatures above freezing conditions. While the freeze-free period does not 

complete ly define the growing season . for all crops and grasses, it is a general

I 
I 

indicator of the most favorable period. Except f or the mountainous areas in the 

west, the freeze-free period ranges from about 90 days in the northern part of 

the region to over 180 days in the southern por tions. 

I Mean t ota l hours of sunshine annually are favorab l e f or agriculture and a 

healthful environment, ranging from under 2,400 hours i n t he northwest to as

I 
I 


much as 3,200 hours in western Kansas and eastern Colorado . 


Winds are the rule rather than the excep tion, par t icularly in the plains 


area. Average wind velocities of 10 miles per hour are prevalent over much of 


I the region. In the plains area s t rong winds accompanied by snow somet imes 


create blizzard conditions dangerous to both man and lives tock. High winds 


I 

I occasionally prevail during periods of high temperatures and defic i en t moisture 


t ha t can destroy crops and desiccate rangeland within a f ew days. Parts of the 


regi on , particularly the south and east, are sub j ec t t o cyc lonic and tornadic 


I winds that occas ionally do cons i derable damage . 


Most of t he cl i matic forces are no t amenable to change , but modern technol


I 

I ogy has done much t o enable man to bet ter cope wi th the extremes tha t affe c t his 


environment and culture . Special f arm and r a nge conservat i on practi ces, irri 


gation, and air conditi oning in homes and f actories ar e examp l es . General i zations 


I of the region's cl imate, however, ar e not always applicable to s pecif i c areas or 


to their sea sonal advant ag es . Many peop l e are attracted to parts of the reg i on 


I 




because of t he favor able cli mate. Particularly, the cool, dry , crisp days of 

summer are a t ouri s t attracti on i n the western and other moun tainous areas and 

in the Ozarks . 

D. Socio-Economic Characteristics 

Agriculture was his torically and still is the dominant inf luence t hr oughout 

the region. Largely it was settled on 80- and 160-acre trac t s of farmland under I 
various homes tead ac t s during t he last half of the 19th Century . Since then, 

largely because of mechaniza tion, capttal requirements, and f a rm e f ficiencies, I 
average farm s i ze has gradually increased with a corresponding decrease in farm 

population. This population shift has been from the farms or r ural areas to the 

larger cities i n and outside the region. 

1. Population 

Although the t o t a l basin population has been increasing , the r a te of increase 

has been below t he national average. Furthermore , the regi on 's share of t he 

total u.S. population of the 48 contiguous states has declined from 5.1 percent 

in 1940 to an es timated 4.3 percent in 1975. The upper Stat es of Wyom.ing, I 
Montana, and North and South Dakota are thinly populated and comprise about 60 

percent of the region 's land area but contai n only about 20 percent of its I 
people. Nearly one-ha lf the area has a populat i on dens ity of fewer than 5 

people per squar e mi le . Of the 12 SMSA's, only 4 are in t he se upper States. 

The t hr ee l argest me t ropo l itan centers - Denver, Kansas City, and Omaha-Council 

Bluf fs - are in the lower States. There are about 250 urban communities with a 

popula tion over 2,500 and numerous smaller communities. These largel y serve as 

t rade centers and f urnish the social services for the surrounding rur al areas. 

Outmigr ation from the rural areas has created problems, particular l y in the 

social services area. The declining populations of the rural areas make it more 

diff i cul t to provide adequate schools, churches, local governmental units , 

medical f acilities, transportation routes , and the numerous other people needs. 
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I 

Total urban growth in t he region has followed t he national pat t ern. Small 

towns and cities under 5,000 population have tended to decrease, a lthough there 

I are exceptions. Cities with 5,000 to 10 , 000 popu l a tions have tended t o remain 

relatively stable. Cities over 10,000 populations hav e had the l arges t perc en t age 

I of growth. The 12 SMSA's in the region contain abou t one-half of it s to t al popu

lation. They continue to function as the gateways of commerce. I n addi tion,

I 
their economic bases have been diversified with manufacturing , professional and 

I other services, and governmental fun~tions becoming i mpor t an t s e gments of their 

economies. One of the very striking characteristics of t he region is the absence 

I of large urban populations on the plains. By far the l a rgest concentration of 

I the urban population is dlong the ea t ern edge and a l ong t he f oot hills of the 

mountains in the west. 

I 2. Earnings and Income 

Although using OBERS disaggregations of total earnings for the Missouri 


I Region show agriculture as representing less than 11 per c en t of the t o tal earnings, 


agribusinesses, manufacturing, transportation, wholesale and r e t ail trade, and

I 
I 

other agriculturally related activities and services woul d probably aggregate to 

well over 50 percent of the total earnings. The rema i nder of the economy of the 

region, l a r gely concentrated in the cities, is generally wel l di ve r sified. Per 

I cap i ta income, historically and current, is below the national ave r age . The 

e onomy of s ome parts of the upper States is f fected by t he lar ge Indian reserva

I 
I tions whi ch have s ignif icant economi c problems. Al t hough t he Indian segment 

compr i s es les s than 1 perc ent of the t ota l region population , Indian- owned l and 

compri ses 3.6 pe rcen t of the t otal land area . The re are 23 Indian r e serva t ions 

I located in 6 s t a tes . I nd i an unemploymen t has been high , ranging upwards to as 

much as about 70 percent of the employable wo r k force, and I nd i a n per capita 

I income is gene ral ly l es s than $2 , 000 per year . 



I 
3. Principal Industries 

Although agriculture and its related activities are the dominant influences 

shap ing the economy of the region, manufacturing and other commodity-pr oducing 

industr ies pla y a very important role in many parts, particularly in t he l arger 

cities. Mi ni ng constitutes only a minor part of the total region economy; 

however, the vas t coal resources in Montana, Wyoming, and North and South Dakota 

are becoming i ncreasingly important to the region and the Nation in meeting 

burgeoning energy r equirements. Tourism has been growing and will pr obably 

continue to increase in importance as a notable segment of the r egional economy. 

a . Manufacturing . Most manufacturing is situated in the lower and more 

populous areas of the region. This area also has the advantages of good access I 
to transconti nental railroad lines and airways for transporting finished products 

and access to Missouri River navigation for transporting bulk commodi ties. I 
There are no notable large water-using industries. Except for the large portion 

of manufac tur i ng associated with agriculture, the remaining manufactur i ng activities I 
are general ly very heterogeneous . The Rocky Mountain foothills a r ea in Colorado, I 
which i ncludes Denver, has been attracting many light water-using industries in 

this water- short area and, together with a favorable climate and scenic at trac I 
tivenes s , a ccounts to a large extent for the accelerating popul ation growth in 

thi s area. 

b. Mining and Energy. Metallic mineral resources are found i n signi f icant 

quantities in the mountainous areas of Montana, Wyoming, Colorado, and t he ir 

per i pheral outwash plains, and in the Black Hills of South Dakota. Gold, silver, 

copper , lead , and zinc ores have been extracted there in large quant i t ies , and 

known reserves exist. Ferroalloys and other minor metals such as tungsten , 

vanadium, chromium, beryllium, and lithium have been produced periodicall y from 

l ocalized are deposits. Currently the sprawling open-pit low-grade iron ore 

operation near Atlantic City, Wyoming, and the larger but not yet completely 



I 
I defined molybdenum ore body being deve l oped near Empire , Colorado , overshadows 

other metal mining activities. The bulk of nonmetalic mi ner als found in the 

I region is used for localized construc tion ac t ivi ties , although some of the more 

valuable chemi cal and fertilizer minerals are proc essed locally and marketed 

I 
I within and beyond the region. 

The Missouri Region produces significant quantities of petroleum and na t ural 

gas, although total production is on the decline; however , i n 1973, the region 

I still accounted for about 7 percent. of the Nat ion's to tal petroleum production. 

Uranium deposits are scattered throughout much of the Yell owstone River basin 

(ASA 1004), and this area has been contribu t ing s ignificant quantities to meet 

the national needs. The most signif icant known energy r es ource of t he region 

is its large deposits of recoverable coal. The more than 450 billion tons of 

I recoverable coal account for about 55 percent of the Nat i on 's total. The States 

of Wyoming, Montana, and North Dakota possess the bulk of the reserve, with at 

I least 350 billion tons of recoverable coal and lignite . Whereas in 1965 the 

region produced only about 3 percent of t he total U.S. coal production, its

I 
I 

share increased to about 4 percent in 1971 and to about 8 percent in 1973. 

While most of the production is shipped out of the a rea in uni t trains, several 

electric power generating plan t s have been built within the area. Although it 

I mi ght appear on the surface that mine-mouth genera t i on and transmission of power 

t o the points of need would be more prac t ical than hauling t he coal, t here are

I technological prob l ems assoc i ated with l ong-distance power transmi ss ion. 

I c. Agr i cul tur e. Agriculture dominates t he r egi on with about 92 percen t of 

the lands us ed for agricul tural pur poses. The region produces over one-thi r d of 

I the Nation's wheat and rye and nearly one-fourth of its corn , oats, barley , 

sor ghum, and suga r beets. It also pr oduces about one-fourth of the Na tion 's 

I 
I beef, pork, and l amb. The farm sector has been and is still undergoing many 

changes. Technologi cal impr ovements and rapidly i ncreasing farm efficiencies 
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I 
have resul t ed in the size of farm units increasing year by year. Whereas the I 
Nation's aggregate demand for agricultural output tends to be relat i vely ine1as

t i c , farm produc t ivit y has increased much faster, resulting in many commodity I 
surpluses . More recently, the Nation was able to export some of t he surpluses, 

Iespecia lly food grains, but exports appear to be rather cyclical depending on 

wor l d weather conditions, needs, and the ability or inability of f orei gn nations I 
to pay . The amount of future exports will have a great effect on t he region's 

fu t ur e agricu l tural economy. Aside from the uncertainties which cl i ma t i c condi- I 
tions impose on agricultural prices and productivity, prices are also subject to 

Isupply and demand situations. Unlike manufacturing and industrial outputs of 

goods which can be more closely controlled by demand, agricultural output cannot. I 
The many independent operators, climatic vagaries , world needs, export policies, 

and o t her vari ables make it almost impossible to control farm output and farm I 
commodity demands . 

Id. Tourism. From the rugged mountains in the west to the densely wooded 

hill s and meandering streams of the Ozarks Plateaus in the southeast, the region I 
of f er s a myriad of varying outdoor recreation opportunities. It contains some 

of t he best known developed recreation areas in the United States, i nc luding I 
Yel lows tone , Glacier, and Rocky Mountain National Parks, the Black Hi lls region, 

and t he Ozarks region. One of the fastest growing national recreati on pursuits I 
is snow skiing, and many ski resorts have been built recently on t he eastern I 
slopes of the Rockies in Colorado, Wyoming, and Montana. There has been wi de-

spread interest within the region in attracting the tourist dollar. In some I 
favored- loca tions, tourism is the primary industry and in many other areas it 

i s second only to agriculture. Consequently , there have been a number of concerted 

efforts to develop the scenic, historic, hunting, fishing, and other potentials 

and to provide the services needed by the tourists. In numerous areas of the 

region this industry has probably the greatest potential for future growth . 
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I 
E. Land Resources, Developmen t and Utilization 

I 

I Of the 328.5 million acres of land i n the Missouri Region, near l y 45 million 


acres, or about 15 percent, are in Federal ownership. Most of these Federal 


lands are in the westerly States of Montana , Wyoming, North and Sout h Dakota, 


I and Colorado. The largest tracts are managed by t he Forest Ser v ice--19.4 


million acres, Bureau of Land Management--18 . 5 mill ion acres, National Park 


I 

I Service--2.3 million acres, Corps of Engineers--2 . 2 mi l lion acr es , and Bureau of 


Reclamation--l.O million a cres. The Corps of Engineers and Bur eau of Recla


mation lands are acquired a lmost entirel y for cons t r uc t i on and ope r a tion of 


I large Fed er al reservoirs and rela ted facilities. Les s er acr ea ges ar e managed by 


the military, the Fis h and Wildlif e Service, the Bur eau of I ndian Affa irs, and 


I 

I the Agricultural Res earch Service . 


Included in the nearly 284 million acres of pr i vately owned lands are about 


I 

12 million acres of Indian l a nds, title t o whi ch is held in t r ust by the United 


States. The major it y of t he Indian ho l d i ngs i s i n Montana , Wyoming, and North 


and South Dakota. 


I Management of the private lands is primarily fo r e c nomic gai ns . These 


individual owners and managers histor i cally have had the right to us e their

I 
I 

lands much as they saw fit, except f r local zoning ord i nances. More recently, 

unrestricted use ha been affected s omewhat by Fed eral and state environmental 

laws, the Federal FJ ood Pl a i n I ns uranc e Ac t , a nd o ther recen t ly enacted laws. 

I However, unless ther e is a major change in t he general .e onomic condit i ons of 

the Nation or land-us e regula tion laws are enac ted , the urrent general land-use 

I 
I patt erns will probably continue. 

Approximate l y 298. 4 mil l i on acres, or 92 percent of all lands in t he Missouri 

Region a r e used fo r agricultural purposes. Tabl e 1 shows the land and wa ter 

I a cr eage a nd the primar y use, as est ima ted by the states and printed in Technical 

Memorand um No . 2 , fo r 1975 and as proj ec ted for 1985 and 2000:

I 
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Agricultur a l l ands: 
Cropland : 

Non-irr igated 
Irriga ted 

Pastur e and range 
Forest and woodland 
Other 

Subtotal 

Nonagr i cul tur al lands : 
Transpor t ation, urban 
Other 

Subto t a l 

Total land ar ea 

Total water ar ea 

Tota l regi on area 

I 
TABLE 1 


Land and Water Acreage 

Missouri Region 


(thousands of acres) 


1975 1985 2000 

90,375 91,906 91,914 
11,463 14,288 17,402 I 

169,434 164,118 159,830 
28,631 28, 490 28,406 
2,803 2,788 2,789 I 

302,706 301,590 300,341 

I 
and builtup 	 7,438 8 ,156 9,115 

8,617 8,769 8 ,825 I 
16,055 16,925 17,940 

318,760 318, 514 318,281 I 
4,365 4,611 4,844 

I323,125 323 2 125 323 2125 

As might be expected, most of the pasture and range lands is in the western or I 
more arid parts of the region , with croplands predominating in the eas t e rn more 

humid areas. Although Nebraska and Kansas have the most acreage under i r r i gation, I 
the other States also have considerable acreages which are being i r rigat ed. I
Exceptions are Minnesota, Iowa , and Missouri, where irrigated acreage s are 

small . For the 11.3 million acres shown to be curren~ly under irrigat i on , no I 
distinction is made between the lands considered to have full service water 

supp l ies and those which have only partial or intermittent water suppl ies I 
available. Nearly all of the forest land is located in the Rocky Moun tain area, 

I 
t he Black Hills of South Dakota, and the Ozarks area in the southeast part of 

the region. Much of the land managed by the Forest Service and the Bureau of I 
Land Management is leased to ranchers and farmers for grazing purposes. 

I 
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I 
I In addi tion to a number of national and state wildlif e refuges scat t e r ed 

throughout much of the Missouri Region , large acreages of the public doma i n 

I lands are dedica ted t o f i sh and wildlife preservation and enhancement . Agricul 

t ur e, because of its l and-area magnitude, supports the majority of wildli f e and 

I off ers a great opportuni ty for general enhancement of wildlife values in t he 


I 
 r egion . Most lands and waters in this category are in private owner s hip and 


wildlif e enhancement measures thus are dependent upon private initiative. Most 


I of t he outdoor r ecreation opportunities in the basin are provided on public 


lands . The l ar ger publ ic recreation areas are located in the Na tional Parks , 


I 

I Nat i onal Forests , Cor ps of Eng i neers and Bureau of Reclamation reservoir areas, 


and sta te parks. 


I 
F. Wa t er Resources, Development, and Utilization 

The Missouri Region , in general , has adequate surface and ground water 

resources to mee t curr ent and projected needs. However, the water is not always 

I available a t the point of need or in the quantity or of the quality desired . As 

previously s t ated, the region average streamflows are made up of extreme fluctu

I 
I 

a tions of too much water at times and far too littl e at others, which further 

complicates any analyses of water availability. It is also apparent that estimates 

of current (1975) amounts of water availability and water use or depletions vary 

I over rather wide ranges. These differences surfaced during the regional parti 

cipation in the national assessment effort and are discussed further in Sections

I 
I 

I I I and IV of this technical memorandum. 

During the westward mi gration and during the early settlement period , the 

Mi ssouri River was used to transport people and goods, but this use dwindled as 

I railroads were completed. Systematic development of the Missouri River for 

n' gation was started during the latter part of the 19th Century, and was later 

I 
I co tinued by authorization of the Navigation and Bank Stabilization Project in 

1912 . The current 9-foot channel navigation and bank stabilization project, 



ex tending 73 2 miles from Sioux City, Iowa, to the mouth of the river, was authorized 

in 1945 and construction is now nearing completion. The regulated flows needed 

for the normal 8- month navigation season are provided by an upstream system of 

six large mUlt ip l e-purpose r eservoirs on the main stem of the river . 

In the 1860' s the first significant irrigation was undertaken and t he I 
practice has cont inued to grow, stimulated in part by the Reclamation Ac ts of 

I
1902 and later, with many project developments , but especially by t he forces of 

general inadequacy of moisture and t~e instability of dryland agriculture. The 

use of water f or irr igation historically has dwarfed the amounts of water used 

for all other purposes within the region and currently accounts for over 90 

percent of the regionwide consumptive use. All avai lable projections indicate 

Ithat irrigati on use will continue to dwarf all other water uses. Although all 

States excep t Missouri and Minnesota require either a water right or permit I 
authority to divert water for any purpose, accurate measurements or a ccounting 

records of the actua l amounts of water used for irrigation are not a lways avail I 
able. As a result, the amounts of water used are based on estimates made with 

Ivar ying degr ees of accuracy by State and Federal agencies. 

It genera l ly has been the responsibility of local people to pr ovide t heir I 
own water supplies, although Federal and state assistance and regulation has 

been significant. In the mid-1920's Federal and state assistance to farmers in 

provid i ng l and and water management practices was inaugerated. Thi s assis t ance 

Iwas str engthened and enhanced as a result of the drought of the 1930's and has 

since been accelerated by Federal, State, and local actions. Federal partici pation 

i n f lood control in the Missouri Region started shortly after enactmen t of the 

Flood Cont rol Act of 1936 and has been modified almost continuously since then . I 
Of par t icular importance to development of the water resources of the Missouri 

IRegi on was the Flood Control Act of 1944, which adopted a comprehensive plan 

f or basi n-wide water resource development. That plan has been subsequently I 
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I 
modified and augmented by a number of Congressional authorizations. The 1944 

I 
I Act stimulated creation of the Missouri Basin Inter-Agency Committee in 1945 to 

foster natural resources development. This committee was terminated with the 

establishment of the Missouri River Basin Commission in 1972 as the principal 

I agency for the coordination of Federal, State, interstate, local, and non

governmental plans for the development of water and related land resources. 

I 

1. Surface Waters. Historical streamflow data reflect the constantly 

changing effects of water resource development and streamflow depletions. To be 

useful as a measure of surface water availability, historical streamflow data 

must be adjusted to reflect the constantly changing depletions. This is equally 

true when planning water resource developments and in making projections of 

future water uses. More recently , there have been significant increases in the 

use of ground water , particularly for irrigation. The effects of ground water 

usage on streamflows are quite complex and vary from one location to another . 

Ground water effects from the alluvia may show up immediately, or when at a 

distance they may take years before showing up in streamflow measurements. The 

1971 MBIAC Framework Report estimated the 1970 level of depletions in the region 

to be 11.7 million acre-feet; whereas, the SRF estimate for the 1975 level of 

depletions is 15.6 million acre-feet as shown in MRBC's National Assessment 

I Technical Memorandum No . 2. This difference is discussed at some length in 

Chapter III--comparison of the State/Regional Future (SRF), the Modified Central 

I 
I Cas e (MCC), and other estimates of water use and availability. 

Contr~butions to streamflow vary considerably throughout the region as 

I 
might be expected with a variable pattern of annual precipitation and runoff 

comiJ ined with a variable intensity of water utilization and development. Histor

i c l 1y, annual outflow of the Missouri River has varied widely, with several 

I ears showing flows in excess of 100 million acre-feet to a low of 22 million 

acre-feet in 1934. Daily variations are more pronounced, ranging from 615,000 
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I 
cfs recorded in July 1951 to a minimum of 4,200 cfs in 1940. Wide fluctuations I 
are now modera ted considerably by the operation of six main stem reservoirs and 

over 100 tributary reservoirs, each of which has over 25,000 acre-feet of storage I 
capacity . I

Almos t every s tream in the Missouri Region has experienced high flows and 

in many ins t ances the accompanying devastating floods. The opposite effect of I 
too li t tle wat er has also been true, with all parts of the region havi ng experienced 

numerous periods of subnormal precipitation and the accompanying droughts . The I 
most no t abl e drought periods regionally extended from 1930 to 1941 and f rom 1953 to 

I1959. Mor e recently , widespread areas were seriously affected by subnormal 

precipitation in 1974, 1975, 1976, and extending through the early months of I 
1977. 

2. Ground Water. The widespread occurrence of ground water within the I 
region has enabled development, particularly for agriculture , both nearby and 

Iremo t e from perennial streams . In some locations the abundance of ground wat er 

has permi tted municipal , industrial, and irrigation development where its quality I 
was be tter or it was more readily available than surface water. Ground wa t er 

accr et ions provide t he basic flow for many surface streams which otherwise would I 
f low onl y after runoff-producing precipitation. In some cases the streambeds 

Il ie above the water table and the streams lose water to the underlying aquif er. 

The r elationships between ground water and streamflow are very complex in many I 
areas of the region, are not very well understood , and are often clouded by 

emo tion. I 
Generally, the principal source of ground water is precipitation that 

Iinfiltrates the soil and percolates downward to the water table. Seepage f rom 

stream channels and reservoirs is another source. Along flood plains the quan

t i ty of recharge to ground waters resulting from temporary flooding may exceed 

that resulting from precipitation over the same area during several months or 
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I 
even years. Some ground water recharge is artificial, as from surface-water 

I i rrigation, leakage from water distribution systems, outflow from septic tanks , 

and the l i ke . Currently the deliberate artificial recharge of aquifers is

I 
I 

pract i ced at only a few localities in the Missouri Region. 

Under natural conditions , the average annual recharge and water uses ba lance 

ou t t he average annual discharge or 1088 of ground water. Short-term rates of 

I discharge and recharge, however, are rarely the same, since discharge is generally 

continuous and recharge intermitten~. Thus, short-term fluctuations i n the 

I 

I gr ound-water table can be expected. Further, pumping from wells ~ffects t he 


natural l ong-term balance of discharge and recharge to ground water. When the 


quanti ty of wat er withdrawn is small, its short-term effect is virtually imper


I cept i b l e. However, when pumpage of ground water is relativ ely large, seasonal 


and l ong- term lowering of the water table is to be expected. The decrease in 


I 

I volume of ground water in storage is progressive unless a new balance between 


discharge and r echarge can be established through decreasing the rate of na t ur a l 


dischar ge, increasi ng the rate of recharge, or both. 


I Within the region, ground water is used for irrigation, municipal, manufac 


turing, mining , rural domestic, and livestock purposes; and , to a limited extent, 


I 

I f or cool i ng in electric power production. Of the nearly 9.8 million acre-feet 


of ground water withdrawals, as estimated in the SRF for 1975, about 8.5 million 


acre-feet, or 87 percent, were used for irrigation. Ground water is less likely 


I to be contamina'ted than surface water and it is nearly .free of sediment . Protec t ed 


from the elements, it constitutes a water supply equally reliable throughout a l l 


I 

I seasons of the year. It is only recently that most of the States began to moni


t or mor e closely the ground water withdrawals; however, preci se information on 


consumptive use of the water and net effects on streamflow are still not gener

a l ly available . With the recent large increases in irrigation from ground water 

sources, brought on largely by installa tion of sprinkler systems and the higher 
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exceeds the allowable solids content for municipal and industrial use. I 
Est imates of the availability of ground water in the region have been based 

on the specific ground water data that exists as a result. of previous i nvesti 

gations. In areas that have not been investigated they are based on t he bes t 

evidence available. Some of these unstudied areas are so lacking in available 

da ta that the best current evaluations must be regarded as highly tentative. I
At various locations throughout the region, the quantity of water available to wells 

varies widely depending on the hydraulic character of the underlying rocks. I 
3. Water Quality. Public Law 92-500 dictates the Nation's water quality 

objectives. Section 101(a)(2) states: " . .• it is the national goal that wherever I 
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I 
far m commodity pr ices of 1973 and 1974, the States are turning to legislation I
and administration to more closely control and monitor ground-water us e . 

The U.S. Geological Survey furnished the following estimates fo r use i n the I 
1975 National Assessment showing the amounts of ground water in s t orage within 

the Missouri Region: I 

ASA Number 

1001 
1002 
1003 
1004 
1005 
1006 
1007 
1008 
1009 
1010 
1011 

TOTAL 

TABLE 2 IEstima ted Quantity of Ground Water of Les s Than 
3, 000 mg/l Dissolved Solids Available From 

Storage in Aggregated Subareas of the 
Missouri Region 1/ I 

Total Volume of 
Water in Storage 

(thousand acre-feet) 

390 
92 

183 
496,000 
450,000 
299,000 
45,000 

1,240,000 
75,000 

470,000 
350,000 

3,425,665 

l/some of t he water in storage and shown as 

Volume of Wa ter I 
Available from Storage 


(thousand acre-fee t ) 


239 I 
46 
92 

160,000 I 
137,000 
92,000 
22,900 I 

573,000 
34,400 

184,000 I160,000 

1,363,677 I 
being available from storage far 



I 
atta inable, an int er im goal of water quality whieh provides for the protection 

I and propaga t i on of f i s h, shellfish and wildlife and pr ovides for recreation in 

I and on the wa t er shall be aehieved by July 1, 1983." This, then, i s t he overall 

governing rule f or t he Missouri Region. 

I In gener a l, i t can be assumed that munieipal , industrial, and f eedl ot 

effluent s , while currently causing some degradation immediately downs tream f r om 

I outf al l s, wi l l be appropr i a t ely treated as required by P.L. 92-500. At this 

I 
 time, t he r e are no known f easible me~ns of controlling water quality prob l ems 


caused by farm and r aneh operators, although increasing emphas is is being placed 

I on management of irriga tion water use and on education and training in the use 

of farm chemi ea l s. I t may be poss i ble to reduce somewhat the salini ty of irriga

I 
I tion re t urn f lows i n some areas, although to what extent is not now deter minable. 

One of the more s i gnifi eant stream pollutants throughout much of t he Mi ssour i 

Region is s ediment r esulting from sheet, gully, and streambank erosion . Prior 

I to 1952 the Miss our i River outf l ow had a natura l sediment load of about 300 

million t ons annually , representing a load of about 575 tons per squar e mile per 

I 
I year. However, reservoir storage and eonservation measures have red uced the 

recent Mi s sour i River average sediment outflow to about 100 mi llion tons annua l l y . 

I 
At Omaha, Nebr aska , t he average sediment load carried by the Missouri Rive r 

dro pped from 175 million tons annually to 25 million tons after closur e of t he 

Fo r t Randall Dam in 1952. Although improvements in land conservation practi ces,

II controlled grazing, taking some lands out of cultivation, and instal l ing con t r ol 

s t ruc t ur es will probably lessen the problem, stream sediment will always be a

I 
I 

problem at numerous locations throughout the region. This is particularly true 

t hroughout most of ASA 1009 where average yields range from 250 to 9,500 tons 

per square mile per year for the affected drainage areas. 

I Despite numerous investigations and surveilance programs, available data 

concerning the quality of surface waters of the region are generally very inadequate.

I 
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I 
More sampl ing stat ions and a reliable method to transmit and centralize the I 
l ocation of available data are needed. Records at most existing stations are 

not available f or a period long enough to accurately define the changing quality I 
of streamflow. Particularly deficient are data concerning the biologica l quality 

If surf ace waters. 


Al t hough, generally, ground water in the region is free from bac t er i al pollu
 I 
tion, there have been numerous local problems associated with improper waste 

disposal, septic tank effluents, acid mine drai nage, and other leakage problems. I 
Also, the application of herbicides and fertilizers in many irrigated areas has 

Icaused local problems. Large areas, particularly in North and South Dakota, 

have ground water of inferior chemical quality which is of natural occurrence. I 
Total dissolved solids content of the ground water ranging from 2,000 to 3,000 

mg/ l is common . Wi thout desalinization treatment the water has very limited I 
uses. While not meeting ideal standards, poor quality ground waters of ten are 

Iutilized fo r muncipal, domestic, and other purposes in lieu of alterna t ive 

supp l i e s which are often difficult and much more costly to develop. I 
4. St atus of Development. Water resource programs in the Missouri Region 

began over 100 years ago. The earlier water resource developments were cons t ructed I 
and financ ed primarily by individual s, private groups, and political s ubdivisions 

and were oriented largely toward single-purpose improvements to meet specific I 
needs without substantial regard for other functions. Since 1949, most of the I 
development has been constructed and financed largely by Federal funds with 

participation by local or non-Federal entities as required by the authorizing I 
legislation for the various programs . The Pick-Sloan comprehensive development 

plan as authorized by the Flood Control Act of 1944 and subsequent authoriza tions I 
shifted the emphasis from single-purpose to multi ple-purpose programs. 

The 1971 Framework Report showed that, i n 1965, the Missouri Region con

tained 107 major reservoirs and 1 ,387 other reservoirs with individual storage 
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I 
capacities of les s t han 25,000 acre-feet, which either were completed or under

I construc t ion . In the aggregate these reservoirs provide a total of over 112 


I 
 million acre- fee t of storage capacity, 99 percent of which serves multiple 


purpose functions, including flood control, municipal and industrial water 

I supp l y, irrigation , hydroelectric power, navigation, water quality improvement, 

fish and wildlife enhancement , and recreation. Nearly 75 million acre-f eet of 

I storage capac i ty is located in the six la~ge main stem reservoirs of which all 

I but 4 ,720,000 acre- f eet, reserved e~clusively for flood control storage , ar e 

used for multiple purposes. Since 1970, construction has been i nitiated or 

I completed on about 12 addit ional major Federal reservoirs located on tributary 


streams which have a total storage capacity of over 2 million acre-f eet . I n 


I 

I add i t ion, numerous P. L. 566 watershed projects, which include many smaller 


single-and multiple-purpose reservoirs, have been completed or are under con


s truction. 


I Irrigation is by far the largest water user in the region. Current l y , 


about 9 million acre- feet of storage located in tributary reservoirs i s dedicated 


I 

I pri mari l y f or i rrigation use. The large Garrison and Oahe mUlti-purpose units 


in t he Dakotas will divert increasing amounts of water from these two l a r ge main 


s tem reservoirs . Thes e two large projects provide under first-stage development 


I for the i rr igation of about 440,000 acres of land (less than one-hal f of this 


i n the Mi s souri Region with the remainder in the Souris-Red drainage) as well as 


I 

I providing municipal and industrial water for 64 cities and towns. Second-s t age 


developments, not authorized, would expand the acreage to about 1.5 million acres. 


Most of the recent growth in irrigation over the region has resulted from incr eased 


I use of ground water coupled with the installation of sprinklers by individual 


landowners . There have been no large Federal irrigation projects completed 


I 

I since completion of the Framework Report, and most of the recent large increases 


in irrigated acres have been from individual development rather than by groups 


I 
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I 
or po l i tical entit i es. I 

Var ious f lood cont rol programs and protective works are in operation through

out the regi on t o r educe flood and erosion damages. Many improvements were made I 
by individuals or by smal l groups in local areas . The major impetus f or t he 

IFederal programs in t he Missouri Region began with passage of the Flood Control 

Ac t of 1936, which recognized that reduction of flood losses was in t he national I 
i nterest. Since t hen a number of major reservoirs have been constructed which 

i nclude large stor age space allocations for flood control . Also , numerous I 
channel, levee , and upstream watershed projects have been constr uc t ed which 

Ireduce flood damages in local areas . Although varying degrees of f lood protection 

have been provided to well over 3 million acres in the basIn, there r emain about I 
13 million acres subj ect to flooding . The Corps of Engineers and the u. s . Soil 

Conservation Ser v ice estimated that at 1967 price levels and 1975 development the I 
average annua l f l ood damages in the region were nearly $228.5 mil l i on. Assuming 

Itha t recent t r ends of Federal appropriations for structural measures and flood 

plain regulation would be continued, the two agencies estimated t hat flood I 
damages in 1985 would be about $233 million and in 2000 about $269 mill ion at 

1967 price level s . Fl oods are usually the major cause of streambank erosion and I 
gully eros ion . The Corps of Engineers estimated that , of the 538, 100 miles of 

stream channel in the region, in 1975 there were 52,800 bank miles eroding, I 
11, 200 miles of whi ch were considered to have a serious erosion problem. The I 
damages in 1967 dollars for 1975, 1985, and 2000 are estimated to be $7 mil l ion, 

$9.5 million , and $11.4 million, respectively. For gully erosion, the Soil I 
Conser vation Service estimated that there are 2 million acres subject to damage 

wit h resultant damages in 1967 dollars as follows : 1975 - $31.8 million, 1985  I 
$65.4 mill ion, and 2000 - $69.7 mill i on. I 

All of the larger cities and most of the smaller communities have central 

water supply systems. Although not determined, a number of the larger manufac turing I 
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I 
industries have self -supplied water systems. Most of the smaller industries and 

I 
I the commercial establishments obta i n their water supplies fr om munic ipal systems. 

Generally, the rural residents obtain their supplies from indi vidual wells, 

although recently a number of rural water supply systems serving smaller commun

I ities and t he rural r es i dents have been constructed and many more are in various 

stages of planning. In the more thi nly populated areas, i t is doubtful whether 

I rural systems will ever be built. Many oj the water supplies of the smaller 

I communities and rural res i dents are ~ighly mi neralized and the quality is less 

than desirable. In 1974 the Congress passed the Safe Dr inking Wate r Act which 

I requires certain mi nimum standards for any water supply system serving 25 or 

more people. Since the Act provided neither funds nor i mp lementing procedures 

I for construction, its eff ect on the many smal ler communiti es throughout the 

I 
region with substandard drinking water supplies i s no t known at this time. 

Currently, less than one-half of t he 9 mil l ion people r esiding in the Missouri 

I Region obtain their water from s urface s upplies with the r emainder being served 

by ground water. 

I Because the raising and f e edi ng of livestock i s so impor t ant to the region's 

economy , water supplies for liv estock use have a high prior ity, ranking along

I 
I 

with domestic use in most of the 10 States. The storage or wi t hdrawa l of s tream

flow generally must not i nterf er e wi th downs tream lives tock use; and in most of 

the States the cons truct i on of stockwater ponds is not legally r estric ted except 

I i n s i ze and dam height . The Department of Agricultur~ estimated t ha t in 1975 

there were over 365,000 s tockwater ponds in the region. These ponds , toge ther 

I 
I 

with flowing streams and ground water, supply the large amounts of stockwater 

required. In many parts of the region, these ponds have a relatively short 

useful life and lose much of their capacity because of sediment inflows; conse

I quently, they have to be rebuilt, enlarged, or replaced. 

The electric power industry, one of the fastest growing indus t ries of the

I 
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I
region, supplies power from a variety of generating plants. The facilities 

serving the reg i on are comprised of about 560 systems, of which the i nvestor .1 

owned systems generate about 56 percent of the total electric energy produced. 

The remainder i s produced by cooperatively owned, municipal and state owned, and I 

one Federal hydroelectric system. Table 3 shows the 1974 compos ition of the 

I
basin's elec tric power supply, as shown in "Status of Electric Power in the 

Missouri River Bas in ," da ted October 1976, and published by MRBC. I 

TABLE 3 


Existing Electric Power Supply, 
 I
Missouri Region 11 

(calendar year 1974) 


I 

TYEe of Plant Number Installed Capacitl Net Generation 

(MW) (GWH) I 

Fossil-fired s team 91 14,447 62, 48 2 

Nuclear steam 2 1,282 4,290 

Diesel 216 922 1 , 046 
 I
Combustion turbine 29 1,410 888 

Combined cycle 1 52 29 

Conventional hydro 59 3,348 17,372 

Pumped storage 1 300 (18 1)!1 
 I 


TOTAL 399 21,761 85 , 926 I

II Hydrologi c boundary
II Net energy loss due to pumping water to upper reservoir 

I
For the national assessment , data were compiled on county line boundaries 

which approximate the hydrologic boundaries. Although for most uses t he differences I 

are generall y quite small , data for electric energy production and associated 


water requirements do show significant differences. Data compiled for the 
 I 

nat ional assessment by the Federal Power Commission for estimated 1975 electric 

I
ener gy production, energy requirements for 1985 and 2000, and associated wa ter 

use are shown in Table 4. Many of the new plants projected for construction by I 

1985 and 2000 are expected to utilize wet cooling towers or cooling ponds which 

require considerably less water withdrawals but consume slightly more water than I 

once t hrough cooling. 

I 
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I 
TABLE 4

I Estimated Energy Production and Stearn Electr ic 
Cooling Water Requirement s f or 1975 , 1985, and 2000 , 

Missouri Reg ion 

I 
I 

Year Energy Production Water Withdrawal Water Cons umption 
(G~) (thous and acre-feet ) (thousand acr e-feet) 

I 
1975 75,236 4 , 958 75.0 
1985 186,691 6 , 801 264.0 
2000 448,618 5, 687 712 .0 

Fossil-fired and nuclear stearn-electr i c gener ating pl ants require large amounts 

I of water for condenser cooling. The quantity of water required a t each plant 

depends on the type of condenser cooling system, the operat ing effi ciency of the

I 
plant, permissable temperature rise in the cooling water, and the amount of 

I energy generated. In areas with insufficient wa ter to s uppor t even t he limited 

requirements of either wet cooling towers or cooling ponds , a ir-cooled, dry type 

I cooling towers may be used. These are, however , the most costly to construct 

and also the most costly to operate of a ll t he types of cooling sys tems. Because

I 
I 

of these high costs, very few have been built and very f ew a r e cur rently planned 

for the Missouri Region. 

A report published by MRBC in October 1976, "Status of Electric Power in 

I the Missouri River Basin," shows that, currently, the elec tric power generating 

capacity is more than adequate to meet the r egion 's demands and some power is

I being exported to areas of need. At pr esent ther e is approximatel y 21,761 MW of 

I installed capacity to mee t an expected peak demand of 17,480 MW and a net annual 

energy requirement of 83, 400 G~ of genera tion . The scheduled or planned additiona l 

I capacity of 20,283 MW t o be i n s ervi ce by 1984 would be more than adequate to 

meet t he expected increase in 1985 peak demand of 17,680 MW and 85,600 GHW of 

I 

I genera t ion. By the year 2000 the peak demand i s expected to increase to about 


87 , 600 MW , about two and one-half times the expected 1985 capacity in s ervice, 


wi th a net energy requirement of 424, 900 GWH. Nearly 75 percent of t h e currently 

I 
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I 
planned additions would be coal-fired steam plants and this predominance of the I 
use of coal is expected to continue to the year 2000 unless there are s i gnifi 

cant technological changes brought about by the expanding research effor t s .1 
underway. 

IG. Laws, Policies, and Administration of Water Use and Development 


The development and use of water resources long have been recognized as a 
 I 
r es ponsibility of both the States and the Federal Government. The l aws have 

evol ved gradually, stemming initially from the State and Federal cons titu t i ons, I 
then progr essive statutory action, and from many judicial decisions. From all 

Iof these have come the important elements of State and Federal policy , and 

parti cularly at the State level, the practical means for water adminis trati on. I 
With t he more recent increases in water use have come greater compe tit i on f or 

the available water supplies and an ever-increasing number of controvers ies I 
r equiring adjudication. As the conflicts over water use increase , it is apparent 

Ithat quantification of various water rights by competing interests wit hin the 

Missour i Region will require an increasing amount of coordination and may I 
subsequently require adjudication. Current and emerging water-use conf l i c ts 

i nclude such matters as Federal reserved rights , Indian rights, and i n t erstate I 
rights, and allocations as well as the intrastate conflicts. 

Because of their complexity and the ever-evolving and changing Federa l and I 
State water laws and policies, it is difficult to provide a current and accura te I 
summarization in a publication of this nature. It is pertinent to note, however, 

that the highlights of Federal and each State's legal and institutional structure I 
for water resource development, administration, and management were publ ished in 

Volume 3, "Laws, Policies, and Administration Related to Water Resources Devel I 
opment," of the Missouri River Basin Comprehensive Framework Study Report, dated 

June 1969. A supplement to Volume 3, updating it to changes which have occurred 

I 
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I 
thr ough 1975 , is under preparation and will be published by MRBC in the near

I future. 

I 1 . Sta t e Water Laws , Policies, and Administration. In t he general field 

of water l aws , t wo f undamen t a l doctrines were adopted by the States reflec t ing 

I no t only in par t t he or igi n of those who formulated them, but a l s o the vari able 

climati c and hydrologic conditions found from the subhumid east to a r i d wes t. 

I 
I Minneso ta and Mi s souri r ecognize primarily the riparian doctr i ne , whi l e Colorado, 

Montana, and Wyoming hav e specifically repudiated it and establ i shed t he doc trine 

of appropria t i on r i gh t s . The Iowa water rights law makes subs tantial l y al l uses 

I of wa ter in t he State subj ect to permit and administrative r egulat ion a s to 

divers i on , storage, or withdrawal, over some period of time no t to exceed 10 

I 
I years. Kansas , Nebr aska , and North and South Dakota depend on t he appropria tion 

rights doc t r i ne , but recogni ze the riparian doctr ine in varyi ng degrees i n 

relation to the s t atu t or y rights. In these four States a ripar ian landowner 

I could claim a water right to the extent of his reasonab l e use , but a l l waters in 

excess thereof r emained subject to appropriation. However, Kansas pas s ed legislation 

I 
I in 1945 , and Nor t h and South Dakota in 1955, which provided that t he r eaft e r 

r i parian landowners were t o be governed by the same laws and would be ob liged to 

f ollow the same appropriation procedures as nonriparian landowners. Th i s l egi

I sla t ion did no t apply to landowners who were exerc i sing or developing thei r 

r i par i an wa t er r ight s at the time the legislation was enacted. 

I 
I 2. Inters t ate Compacts, Court Decrees, and International Treat y. Wher e 

rivers cross State boundaries, and with mounting usage, there can be problems in 

allocation of the interstate water and administration of water rights . Becaus e 

I of these problems and existing or impending litigation, several affected St a t es 

have entered into interstate compacts or requested court apportionment of the 

af f ected waters for the river systems shown on Figure 2. 

I 
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Figure 2 
 I 
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I 
The status and general provision of interstate compacts, court decrees, and 

I 
I one internati onal t reaty were des cr ibed in the Missour i River Bas in Framework 

Report and are not repeated here in, except for the Big Blue River Compact which 

was r atif ied by the States of Kansas and Nebraska and approved by Congress 

I s ubsequent to completion of t he Framework Report. The Kansas - Nebraska Big Blue 

River Compact be came ef f ective June 2, 1972 , when the Ac t gran ting Congressional 

I 
I cons ent theret o was approved by the President of the United States. The Compact 

provides, among o ther matters, that certain minimum flows during specified 

months s ha ll be maintained i n the Little Bl u e and Big Blue rivers where they 

cross the Nebraska-Kansas Sta te l i ne and f or the regulation of the use of ground 

wa ter when it i s determi ned that such use adversel y affects the terms of t h e 

I compact agreement . 

I 
3. Federal Wa ter Laws and Pol i c ies. Federal l aws and policies a f fecting 

I 
water and related land resour ce deve lopment and management have evolved over 

many years. Early wat er r esource l egislation dealt wi th navigat ion and later 

wi th mining. In the ar i d west, and covering most of the Missour i Region , the 

I turn of the century saw reclamation laws providing primari l y for Federa l assis

tance in irr igat ion deve l opment come i nto being. The drough t years of the

I 
I 

1930's r esulted in Federa l legislation recognizing the princi ples of multi

purpose development and agricultural watershed conservation and protect i on. The 

Flood Control Act of 1936 r ecognized a Federal inter est i n flood control. The 

I Flood Control Act of 1944 expanded and modified previous Federal legis l a tion t o 

recognize Federal involvement in all functional phases of water resource devel

I 
I 

opment and established coordination requirements between Federal agencies dealing 

i n wa ter resources development and with the States. For the Missouri Regi on , the 

1944 Ac t authorized the "Pick-Sloan" comprehensive basin-wide developmen t pl an . 

I This plan included five large main stem multiple-purpose reservoirs, numerous 

tribut a r y reservoirs and attendant works, Missouri River levees extending from

I 
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I Sioux City to the mouth, and s ever al o t her l ocal proj ec t s . While the major 

elements of the plan have been compl e t ed and are s ervi ng to meet many of the 

water needs of the region, remaining e l ements are in various stages of planning, 

qwaiting planning funds, under development , or temporarily or pe rmanently shelved. 

Other Federal legislation over this i nterva l of t i me dealt with such important 

matters as water quality, hydr oelectric power, munici pal and industrial water, 

outdoor recreation, fish and wildlif e conservation and enhancement, regulation 

of development on flood plains, and environmental concerns. Recently, Federal I 
legislation has been more concerned wit h environmental ma t ters and conservation 

Fhan with resource developments. This i s exempl i f ied by t he National Environmental 

Policy Act of 1969, Federal Wa t er Quality Act Amendments of 1972, and other 

Irecent legislation. 

H. Study Areas 

The Missouri Region or Ri ver Basin is one of 21 maj or water resource 

regions of the Na tion being analyzed f or purposes of the 1975 National Assessment. 

Each region was further subdivided i n t o aggregated s ubareas (ASA's) of which the 

IMissouri Region has 11 as shown on Figure 3. Each ASA i s comprised of one or 

more subareas. Each subarea , ASA, and t he regi on are on county line boundaries 

to facilitate aggr egation of much of t he da t a being utilized in the national 

assessment. Water i nformation, of cour se , is on hydr o logic boundaries. Data 

for each ASA in the Missouri Region and a regional s ummary were published in 

MRBC's second technical memorandum dated August 1976. In t his r egi onal summary 

report, the data f or ea ch ASA are not repeated, but are shown a t the end of this I 
sec t i on only for t he to tal s of the ASA's above Si oux 

1006), and where the regional to t a l s comprise all of 
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I 
III. 	 COMPARI SON OF THE STATE/REGIONAL FUTURE (SRF), THE MODIFIED CENTRAL 

CASE (MeC), AND OTHER ESTIMATES OF WATER USE AND AVAILABILITY I 
Although the national as sessment is concerned primarily with two s e ts of I 

es timates, the State/Regi onal Fut ure (SRF) and the Modified Centr al Case (MCC), 

in the Missouri Region the estimates shown in the Comprehensive Framework Study I 
Report (FS) under t he as sumed 1970 and earlier levels of development are of 

particular significance and provide a basis for compar ison. Also , it is worthy I 
to note other ongoing and programmed studies which have or will have a bearing 

I 
on determining water availabi l i ty and use within the regi on. Each of the estimates 

and major s t udies is descr i bed and discussed briefly in the following paragraphs. I 
Also, some significant compar isons are made and some of the effects of uSing or 

attempting to use one est i mate over another estimate are discussed. I 
For reasons set f orth hereinafter, there are wide r anges i n the basic data 

Iand derivation of es t imates f or water use and availability i n the Mis souri 

Region. These occur pr imarily and in the largest degree because of a lack of I 
firm data on irrigated areas and on unit requirements for withdrawals and net 

depletions to surfac e and ground water sources. This, together with differences I 
of assumptions and pr ocedures, makes impracticable any consensus at t his time on 

Iwater supplies used histor ically or currently, - those presently ava i lable, and 

the probabl e uses and st~eamflow or ground water dep l etions under pr ojected I 
increased usage . 

A. SRF Es t imates I 
The St a te/Regional Future (SRF) estimates provide informat ion concerning 

Ieach of t he 10 sta tes . Planning goals and objectives and current (1 975) 

and pr oj ected ( 1985 and 2000) estimates of socio-economic charac t eristics, I 
primary land use, water use and requirements, and other data per t a ining primar ily 

to water and rel ated land resources. The 11 ASA's for the Missour i Region were I 
pr escr i bed by WRC to provide uniform areas for reporting purposes. SRF esti ma tes 

I 
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I 
I 


were assembled by the Missouri River Basin Commission and are comprised of 


I 

i nformation and data furnished primarily by the 10 States, but to some extent by 


reg i onal offices of the Federal agencies, compl~ented by data compiled by the 


MRBC staff from other available sources. MOre specifically , the States furnished 


I data and information concerning the socio-economic characteristics , land use, 


and wa ter use . Federal agency members of MRBC furnished data pertaining to 


I 

I electric energy production and associated water use, erosion and sedimentation, 


flood damages, navigation, and water quality. The MRBC staff compiled informa 


t i on pertaining to the environmental resources of the basin and estimates of 


I water-oriented recreation utilizing the states' SCORP reports. SRF estimates of 


current and projected flows at the outflow point of each ABA were derived by 


I 

I using Framework Study estimates of full natural flows unmodified by any depletions , 


and subtracting from these estimates the accumulated upstream depletions through 


any t arget year . The Framework estimates of unmodified flows were adopted s ince 


I they have gone virtually unchallenged. These flows were modified further by 


us ing the best available estimates of probable imports and exports and reservoi r 


I 

I evaporation estimates as derived from the Framework Study. Since ground water 


use i n several of the ASA's significantly affects streamflow, a ground water 


f actor was applied so as to more accurately reflect possible streamflow effects . 


I Approval by the MRBC members to print Technical Memorandum No . 2 for the nat i ona l 


assessment did not constitute approval of the estimates contained in the repor t. 


I 

I In fact, considerable controversy has resulted and serious questions are being 


raised concerning the estimates of water withdrawals and depletions and their 


I 

effect on streamflows--historical, current, and projected. 


Since irrigation accounts for over 90 percent of the total water consumed 


in he r egion, excluding reservoir evaporation losses, some discussion of the 


I States' est ~ates of irrigated acreage and water use appears appropriate. Quite 


obviou~ is a highly significant variance in the acreage of land actually irrigated

I 
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as contrasted to that only subject to such service . The unit values for irri I 
ga t ion withdrawals and streamflow depletions are also at consider able variance. 

Attempts were made t o obta i n estimates of the number of acres under irrigation I 
which could be consider ed t o have available and that use a ful l - service water 

supply and to obtain t he number of acres which had available onl y a par tial 

supply, but most of t he States were unable to attempt such a classification. 

\fuile basic techniques f or s uch estimates are available and it is a fai r ly 

straightforward computation to determine water requirements f or optimum crop I 
production, very few a reas i n the Missouri Region have this op timum water supply 

available. To determine ac t ua l i r rigation water use in the basin requir es a I 
great deal of knowledge about each area being irrigated, available water supplies, 

irrigation methods used , and many other factors that affect the net depletion to 

the streams and/or to gr ound water reservoirs. I 
The Bureau of Reclamation and the affected irrigation distr icts maintain 

comprehensive records on Federal irrigation projects. In its 1974 Summary I 
Report on Water and Land Resources Accomplishments, the repor t showed f or Recla I 
mation projects 1. 1 million acres i n the Missouri Basin as being avai lable for 

f ull-service irrigation, of which about 1 million acres were actually serviced I 
that year. However, the serviced area is less than nine percent of the total 

reported by the States as being irrigated in 1975. There are numerous other I 
organized group irr iga tion projects in the basin exclusive of areas irr i gated by I 
individuals. The t o tal number of acres in these non-Federal group proj ects was 

not determined for the national assessment studies; however, the Framework Study 

shows about 5.8 million acres in existing group irrigation projects in 1970, 

which would indicate that in 1975 about 4.7 million acres were in non-Feder al 

group projects. The Framework Study showed a total of 8.5 million acres (7.4 

I
million full and 1.1 million intermittent service) being irrigated in 1970 which 

would indicate that 2.7 million acres were being irrigated by individuals. 
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I 
Us ing t he States' estimates of nearly 11.5 million acres irrigated in 1975 , i t 

I 
I woul d s how an i ncrease since 1970 of about 3 million acres; however , the MCC 

s hows but 7.9 million acr es in 1975 , and the interpolation between the Framework 

Study , 1970 and 1980 irriga ted area estimates , would be 8.8 million acres . I t 

I i s significant t o note that almost all of the recent new irrigation devel opmen t 

ha s been accompli shed by i ndividual landowners, most of this served f rom ground 

I 
I wa t er sour ces. While the Bureau of Recl~ation maintains comprehensive recor ds, 

o t her gr oup project records vary from very poor to very good, and individual 

r ecor ds vary according to the applicable State law reporting requirements . 

I Whe t her t he acreage actually receiving irrigation water in 1975 was abou t 8 

mi l l i on acres or well over 11 million acres obviously has a large i mpact on 

I 
I streamf l ow deplet i on from this us e . The actual amount of irr igation water used 

varies s easona l l y and over the l ong-term average, depending on rainfall , avail 

able water s upp l YI and other fa c tors. While gross diversions are generally 

I recor ded , re t ur n flows are seldom monitored, which makes it difficul t t o determine 

the amount of water actual ly consumed in the irrigation process. Furthermore , 

I 
I with t he i ncreas ing use of ground water for irrigation and other purposes and its 

compl ex i ties i n relationship to streamflow, the determi nation of streamflow 

I 
depl etions i s compounded . Unit withdrawals in the Framework Study es t i mates 

range up to 3.0 acre-feet per acre on the average and average streamflow depl e

t ions up to 1.6 acre-feet per acre--the corresponding MCC estimates are as high 

I 
I 
I as 8 and 2.4 acre-f eet, respectively, and the SRF estimates up to 5 and 2.5 

acre-feet per acre. Obviously, these variances, too, have widely varying resul ts 

when applied to irrigated areas. The foregoing observations are presented, not 

in defense of anyone of the several estimates, but to point out the complexi t y 

and diff iculties involved in attempting to arrive at reasonable estimates of 

i rrig8tion water use within the Missouri Region unless and until accurate irri

gated area and unit water use figures are available with a concensus thereon. 
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Although water used for purposes other than irrigation accounts fo r less 

than 10 percent of t he total consumed within the region, the importance of 

these uses t o the economy and social well-being of the residents cannot be 

ov eremphas i zed. Most of the States recognize domestic use as having t he hi ghest 

priority and some States place livestock water use in the s ame pr i ority. Since 

most manuf ac t uring. industrial, or mining concerns can afford to pay more for 

water than i r rigators, they usually obtain needed water in one fashion or 

another when t here is competition for available supplies. It is only recently 

that such competition has become evident although it may p l ay a great er role in 

Ithe future, part i cularly in such areas as the Front Range of the Rocky Mountains 

in Colorado and for areas of vast coal deposits in Wyoming , Montana , and North I 
Dakota. 

B. MCC Estimates 

The only set of so-called MCC estimates furnished MRBC by WRC is da ted 

February 1976 . These estimates reflect information prepared by Federal agencies I 
f rom a na t i onal perspective. They are currently under revi ew and possible revi I 
sion. Subs equently , considerable correspondence has been exchanged and s everal 

meetings have been held by MRBC and regional Federal agency representa tives to I 
discuss dif f erences concerning both the MCC and SRF estimates and in comparison 

to o t hers . Since the procedures used and the bases for developing the MCC and 

t he SRF es t i mates were quite different, it does not appear worthwhile to pur sue I 
f ur ther at this time attempts at their complete reconciliation. Rather, the 

concerned interests need to recognize these di fferences, learn from the experience, I 
and devise procedures or studies which will coordinate and improve future est i ma tes 

and attain consensus on water uses and availability. I 
Comments pertaining to the MCC estimates were incl uded in MRBC's Techni cal I 

Memorandum No . 2 for the national assessment, and little i f anything would be 

gained by repeating those comments at this time. However, since irrigation I 
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I 
water use i n the region constitutes such a large portion of total water us e, it

I is appropriate to summarize difficulties encountered in attempting to ac cept 

I 
 these MCC estimates. Us ing t he 1967 Conservation and Needs Inventory (CNI) 


esti mates of i rr i gated acres, updated by some arbitrary bases to 1973 , may be 

I appropria te fo r some areas in the 1975 base , but would not be appr opriate f or 

all areas in the Missouri Region . Recent local significant increases in the

I number of acr es being irrigated have resul ted primarily from increased prices 

I bei ng paid f or farm commodities , increased use of ground water , and i mproved 

sprinkler irr i ga t ion systems . While the use of sprinkler irrigat ion sys t ems is 

I on the increase in many areas of the Missouri Region, the most no table increases 

have occurred in t h e Platt e and Kansas river basins (ASA's 1007 , 1008, and 1010). 

I 
I The MCC estimates are based on unit water withdrawals and consumpt i v e us e require

ments fo r optimum crop production r ather than actual water us e . Since many 

irrigated areas of t he region suffer from late season water s hortages and , thus, 

I few areas receive the amounts of water estimated for the MCC, i t i s obvious that 


t he MCC irrigat ion es tima tes do not r eflect actual water use--ne i t her the wi th


I 

I drawal s nor consumptive use. 


In addition to the disparities in water use estimates by the MCC, i t s modi


fi ed f low estimat es raise an additional concern since they should show the 


I amount of water ac t ually available at the outflow point of each ABA. The MCC 


attempts to show t he outflows for average annual conditions, labeled 80 percen t 


I 

I condition (1 of 5 years), and the 95 percent condition (1 of 20 years). Als o, 


while estimates of total ground water use and consumption from the ground wate r 


reservoir are shown, no attempts are made in the MCC to estimate the effects on 


I streamflow. While i t is difficult to determine the effects of ground water u e 


on streamflow with the data generally available, use of large amounts of ground 


I 

I water has been increasing in several of the ASA's, and the effects need to be 


r ecognized in terms of net depletions to the ground water reservoirs and depletions 




I 

or contributi ons to the streams. Otherwise, available surface water supplies I 
can be under or over s tated. 

c. Other Es t imates I 
The 1971 Mis sour i River Basin Comprehensive Framework Study Repor t reflected 

in depth wor k by all affected agencies and the results have been used wi dely in I 
many subsequent studies made for portions of the region. Among these ar e the I 
Northern Great Plains Resources Program study, the Corps of Engineers' Mis souri 

River Main Stem Res ervoir Regulation studies , the Bureau of Reclamation Power I 
Rate and Repayment studies, and industrial water marketing studies by a special 

ad hoc commi t tee of MRBC. Other estimates of water availability and use have I 
been or ar e being made by the States in their State water plans. The Cor ps of I
Engineers r ecently completed a draft of its "Review Report for Wat er Resources 

Development" (Umbrella Study) covering the Missouri River main stem f r om Three I 
Forks, Montana, to Sioux City, Iowa, which discusses the effects on t he future 

reservoir hydroelectric plant and river operations assuming di f ferent levels of I 
dep l e t ion i n Missouri River flows. The Bureau of Reclamation, collaborating 

I
with cert ain of t he States and other agencies, has underway a Total Wa t er Management 

study cover i ng the Missouri River and tributary areas above the Gavi ns Point I 
Dam, which i s the lowermost of the six main stem dams on the Missour i River . 


Thi s s t udy is attempting to better appraise irrigated acreages, divers i on quanti 
 I 
t i es , actual water usage, etc. MRBC has underway a Level B study covering the 

IYellowstone River and adjacent coal areas which is currently scheduled f or 

completion in November 1977. MRBC completed a Level B study of the Pl atte River I 
Basin in Nebraska in 1976. An MRBC sponsored Level B study covering the Upper 

Missouri River Basin in Montana is budgeted for initiation in FY 1978 . I n I 
addi tion, numerous other studies are underway or are programmed which cover 

smaller areas within the region, and each of which is concerned, among other 

subject s , with appraising water and land use, and their availability for ins t ream 
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I 
uses and added development. 

I 
I D. Salient Comparisons of Estimates and Discuss i on 

It appears appropria te to present s everal pertinent comparisons of consump

tive water use estimates, their depletion effects on streamflow, and the residual 


I water available to satisfy existin g and fu t ure needs . Summary t ables and compar

isons for the drainage area ups t r eam of Sioux City , I owa , t he outflow point of 


I 

I ASA 1006, are also presented since this is one of the key index stations in the 


region. It is the long-term gaging stat ion used a s a reference point to indicate 


water availability in the s i x large upstream reservoirs ; it is the head of 


I Missouri River navigation and genera lly indicates whether adequate wa t er depths 


for commercial navigation are available; and , dur ing drought conditions, it is 


I 

I the index point for showing anticipat ed r eservo i r i nflows and reservoir r e leases 


necessary to maintain adequate flows to assure downs tream water qualit y and 


fulfillment of essential wa ter supply needs. 


I Tables 5 and 6 show estimated average annual deplet ions and res i dual flows 


for the Missouri River at Sioux City , I owa, and Hermann, Missouri, for 1975, 


I 

I 1985, and 2000 for the St a te/Regional Future (SRF) , Framework Study (FS) pro

jections, and the estimated average annual dep letions f or the Modified Centra l 


Case (MCC). For compari t ive purposes, the f ul l natural unmodified flows derived 


I from the Framework Study were used for all three est imates as footno ted: 


I 
 TABLE 5 

Missour i Riv er at Sioux City, I owa , Estimated Average 


Annual Streamflow Deplet ions and Residua l Flows (in million acre- feet) 


I 
Estimated Dep l etions Residua l Flows]} 
1975 1985 2000 1975 1985 2000

I 
 ---- ---- .-.~~


I 
SRF 9.8 11.9 14.7 18.5 16.4 13 .6 
MCC 6.1 11 . 3 12.0 22.4 17.2 16.5 
FS ~/ 7.8 9.8 11.7 20.5 18.5 16 .6 

I 
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TABLE 6 
Missouri River at Hermann, Missouri, Estimated Average 

Annual Streamflow Depletions and Residual Flows (in million acre-feet) 

Estimated Depletions 
1/Residual Flows

1975 1985 2000 1975 1985 2000 

SRF 15.5 18.6 22.5 49.2 46.0 42.4 
MCC 2/ 
FS

14.7 
13.8 

19.6 
17.3 

20.6 
31.1 

51.0 
51.5 

46.0 
48.0 

45.0 
44.2 

l/Based on full natural, unmodified flows of SRF 64,900,000 and MCC 64,900,000 
- (both corrected for imports) and FS 65,297,000 acre-feet (not corrected for 

imports).
lIAs derived from Missouri River Basin Framework Study basic tables. 

Projections can be made from any base condition and assuming any of various 

future events taking place. Obviously , from the table there are significant 

variances in both the base conditions and future projections. Generally , where 

water use is concerned, most projections have been overstated since they are 

usually based on an optimistic future of events that would encourage greater 

water use. However, of greatest concern to MRBC are the significant differences 

in estimates of current (1975) irrigated areas, water withdrawals, consumptive 

use, and depletions affecting streamflows. Dependable results in this respect 

are essential to all regional planning studies , to the operating agencies in 

forecasting water and power production and revenues, and t o the States as they 

propose developments and the effects thereof locally and regionally. 

To provide insight for the variations in basic data and magnitude of differ

ences, reference is made to Table 7. Here, compared for the three major sources 

of projections, are the target year irrigated acreages, irrigation withdrawals, 

and irrigation consumptive use estimates. Considering that irrigation uses of 

water comprise about 90 percent of the total usage, it is apparent that irrigation 

impacts heavily on all withdrawals and consumptive uses of water in the region. 

It follows that to satisfy these irrigation consumptive uses there are major 

depletions to the combination of ground and surface (stream) sources. Neither 



I 
the SRF nor MCC show the amount of irrigation consumptive use suppl i ed f r om

I ground water so it i s i mpracti cable to carry the compar ison to "irriga t ion stream-

I f l ow" deplet ions as was done i n Table 5 fo r "total" depletions . I t is apparent 

f r om Table 7 t ha t the wide divergence in the irrigated areas and unit water 

I r equi remen ts therefor result in the wide divergence in withdrawals and consump t i ve 

uses, and obv iously in streamflow and ground water depletions if they could be 

I separated. 

I 

I TABLE 7 


Es timated Irrigated Area and Average Annual 

Irr i ga t i on Withdrawals and Average Annual Consumptiv e Use 


(thousand acres or acre-feet) 


Average Annual Average Annual 

I 
I Irrigation I rri gation II 

Irrigated Areall Withdrawa1s-ll Consumptive Use
( t housand acres) (thousand acres) (thous and acres) 

197 5 1985 2000 1975 1985 2000 1975 1985 2000 

UEstream of Sioux Cit~ ! Iowa

I 
I 


SRF 3,686 4 , 331 5,623 15,317 17,579 20,555 7,233 8 , 687 10,560 

MCC 21 2, 315 3,395 3,512 16,551 26,365 23,858 4,671 7 , 981 8,217 


FS- 3, 120 3,712 4,547 7,867 9 , 743 11,989 4 , 913 5,766 6,927 


UEs t ream of Hermann, Missouri 

I SRF 11,463 14,288 17,402 31,389 37,688 43 ,226 16, 053 20 ,351 25,331 
MCC 7,890 8, 976 9 , 614 35,912 45,913 42,360 14,833 19 ,096 19,299 

FS 8 ,864 10 , 090 13,407 18,692 23,015 27,614 12,400 15 , 300 18,900 

I 
I II As supplied from both surface and ground water sources.

II Figures for 1975 as in terpolated between year 1970 and year 1980 or i ginal pro
jections; those for 1985 as interpolated between year 1980 and yea r 2000 
original projections. 

I Representatives of the Bureau of Reclamation have expressed grave concer n 

about the various estimates of depletions and the Bureau's requirements t o set 

I power rates and to estimate power production and revenues so as to meet reimburs

able costs within 50 years of project completions required by the directives 

I i mpl ementing the Flood Control Act of 1944. Several representatives of states 

I 

below Sioux City have expressed their concern that upstream depletions may 
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j eopardize the futur e viabil ity of Missouri River navigation and their other 

water needs. The recentl y completed Corps of Engineers "Umbrella Repor t " also 

expressed concern about t he va rious depletion estimates and how these affec t 

planning f or t he f ut ure installation and need for additional hydroelec t ric gener 

a ting unit s a t t he six main stem dams to meet increasing peak power load r equire

ments. 

It i s obvi ous that one of the foremost requirements at this time is for the 

Federal agenc i es and the States to fi+ro up the basic data and to realisti cally 

determine t he amounts of water actually being used , where it is being used , and 

how much wat er is available currently and as projected. Until the ba s i c data 

are ob t a i ned and verified, r eservoir and related operations cannot be optimized, 

water resour ce pl anni ng conclusions cannot be formulated, and many a ttempted 

decisions f or t he future of the Missouri Region will be indecisive . 

E. Summar y Tabl es 

The fo l l owi ng tables are summaries of SRF and MCC data for the Mis souri 

Regi on showi ng socio-economic characteristics, water volumetric r equirements

withdr awal s, wa ter volumetri c requirements-consumptive use, and surfa ce wa ter 

supplies. The f irst set of tables summarizes data for ASA's 1001 t hr ough 1006 

• 	 ups t r eam of Sioux Ci t y , Iowa, and the second set summarizes data for the entire 

region . MCC i nformation displayed is taken from data dated February 20, 1976, 

except for electric energy production data which is as recently revised by t he 

Federal Power Commission. In the Socio-Economic Characteristics tabulation, 

total land area includes water area and the acreage shown opposite feed crops i s 

for all non-irrigated cropland; hence, the blanks shown opposite food crops and 

other crops. The SRF ground water withdrawals are the estimated amounts of 

ground water which do not deplete streamflows, i.e., mined ground water. They 

are not gross ground water withdrawals as shown for the MCC. 
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I 
I IV. IDENTIFI CATION OF SEVERE WATER AND RELATED LAND PROBLEMS 

I 

Under the WRC guidelines fo r preparation of thr ee previous regional techni


cal memorandums , MRBC identified 58 problem areas i n the Missouri Regi on. 


Through a screening process this number was reduced t o 32 areas as having the 


I more severe, urgent and complex prob l ems and i ssues . During Ac tivit y 3 of the 


national assessment, 22 of the 32 problem ar eas were deemed to be adequately

I covered by recently completed or ongo ing s tudies , and 10 were re t a i ned for 

further analysis as contained in MRB.C' s Technical Memor andum No. 3 and as 

listed in Paragraph A, below. 

There are many major prob lems and i s s ues being addressed in the 22 problem 

areas being studied; however, these mayor may no t be reso l ved. Since the major 

I 
I focus of the 1975 National Assessment is on specific prob lem analysis, it appears 

appropriate to at least summarize these major problems i n this fourth and final 

r egional technical memorandum, as con tained in Paragra ph B. 

I Finally, ther e are many broad major problems and issues in the region which 

transcend the specific problem areas previously covered. Fol lowing t he WRC 

I 
I guidelines led to delinea t i on of problem areas with specif ic problems and issues 

as covered i n the three previous regi onal t echnical memorandums; however, MRBC 

would be remiss if these ma jor br oad reg i onal problems and i ssues were not 

I addr essed . Many of these extend beyond the Missouri Region and some are national 

in s cope. These are cover ed i n Paragraph C. 

I 
I A. Summary of Activity 3 Problem Areas 

Techni ca l Memorandum No. 3 described 10 problem areas in t he Missour i 

Regi on and discussed the s ever e and urgent problems and issues i n each area in 

I need of resoluti on at this time. The 10 areas, their general locations, and a 

I 

s ummary of the major problems in each area are presented below: 

Bad Ri ver Basin. The Bad River Basin i s located in west-centra l South 

Dakota. The maj or problems identified relate to inadequate wa t er supplies as to 



both quantity and qual i t y t o mee t the municipal and rural needs; poor quality of 

the ground and surface water s ; intermi ttent and , at times, no str eamf l ows; 

flooding at two communities and i n agr i cultur al areas ; l and surface and gully 

erosion; sedimen t a tion of smal l s tock ponds and reservoirs; becaus e of a general 

lack of adequate r a inf a l l, the ne ed to develop storage and mor e surface wa ter 

irrigation; and a general l ack of local water-ori ented recreation areas . 

White River-Med i c i ne Cr eek Basins. The White River and Medicine Creek 

basins are loca ted in s outhwestern South Dakota, wi th the headwaters of the I 
White River basin extending into northwestern Nebraska. Major problems identified 

in these two bas i ns inc lude water supplies of inadequate quan t i t y and poor 

quality for many muni ipalities and much of the rural area; unquantified water 

rights for the large Pine Ridge and Rosebud Indi an r eservations in South Dakota, I 
including the uncertainty of t heir needs and potenti a l impac t on wat er supplies I 
generally; frequent flooding of agricultural lands ; streambank and gully erosion 

as well as surface land eros ion; poor qual ity of much of t he surface and ground I 
water supplies; intermittent and low streamflows; l ack of adequa te f ishing water 

and water-oriented recr eation areas; pollution of the Whi t e River by erosion I 
from the Badlands ar ea; sedimentati on of stockwater ponds ; deterioration and 

inefficiency of many of t he div ers i on, storage, and distr i bu tion structures of 

the Whitney Irrigat ion Distr i c t i n Nebr aska; and, because of a general lack of 

adequa t e rainfall and s t r eamflow and generally poor quality of the ground water 

and much of t he surface water, there is a shortage of adequate i rrigation water. I 
Big Si oux River Basin. The Big Sioux River Basin is located in easter n 

South Dakota, northwestern Iowa, and southwestern Minnesota . The major wa t e r 

problems of t he basin have been identified as an inadequate water supply f or I 
Si oux Falls, South Dakota; highly mineralized ground waters that result i n a 

number of communities and much of the rural area being without an appropriate I 
source of wa t er supply; protracted periods of low streamflows cause water quality I 
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I 
problems in the Big Sioux River; frequent flooding of many of the c i ties and 

communities as well as agricultural areas tha t results in frequent damage and 

loss of crops; poor ground water quality and a lack of reservoir s torage s everely 

limits irrigation; low streamflows frequently cause water qua l ity problems and 

I reduce stream fisheries; a lack of adequate fishing waters and, part icularly, at 

or near most of t he communi ties, a l ack of water-or i ented recreation areas; a 

I 
I lack of adequate recreational facilitie s at some of the natural l akes; and high 

water development costs, together with local at t itudes and inadequate support 

concerning institutional arrangements and cost-shari ng for needed projec t 

developments. 

I 

Middle North Platte River Basin. The Middle Nor t h Platte River Basin prob

lem area consists of the drainage of the North Pla t t e River· and its t ributaries 

from the Seminoe Reservoir in Wyoming downstream to the Nebraska state line. 

Major problems identified include unsa t i s f a c tory wat er quality at several commun


I ities; potential water uses for steam-electric power plant cool i ng, coal gasification, 


and uranium milling in areas that already utilize most of the available water 


I 

I supplies pose water supply problems; irr iga tion re turn flows and munici pal 


discharges at Casper, Wyoming, cause water quality problems; s everal communities 


experience occasional flooding; about 156,000 acres of rural lands are subject 


.' to flooding; stream sediments adversely affect stream f i sher ies and storage 


capacities of reservoirs; about 23 ,000 acres are subj ec t to erosion damage; 


• 

I about 7,000 acres have dra inage problems; many of t he irrigated areas suffer 


from late sea son wa ter shortages; many of the i rrigation facilities ar e in need 


of r ehab i l i tat ion and impr ovement , r eservoir fluctua tions, dewatering of tribu-

I taries during t he irriga t ion season, l ow tribu t a r y streamflows , and the practice 


of rapi d drawdown at Guernsey Res ervo i r t o flush s ediment into irr i ga t ion canals 


I 

I and later a ls a r e detrimental to t he fi shery locally; and increa s i ng s t r eam de


pletions are caus i ng concern downstream in Nebr a ska. 
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I 

Nebraska Panhandle. The Nebraska Panhandle problem area consists of t he 

INor th Plat t e Ri v er dr a inage above Lake McConaughy and the drainage of Lodgepole 

Creek in Nebr a ska. Major problems include those of water qual ity caused by 

several munic ipal and i ndus trial effluent discharges, non-point agricultural 

r unoff , feedl ot r unof f, and chemical sediment content of irrigation return I 
flows; s everal communities , about 236,000 acres of agricultural land and many 

irrigation s t ructur es suffer from periodic "flooding; soil losses f rom cultivated 

lands exceed eight tons per acre per year; 70,000 acres of land have a drainage I 
problem; problems related to irrigated areas include systems rehab i l itation 

and betterment , water use conflicts and shortages, surface/ground water complexities, 

and instituti onal constraints; increasing surface and ground wa t er depletions 

and man-made pollution t hat threaten the future of Nebraska's maj or trout fi shery; I 
and pending energy devel opments and associated water use in Wyomi ng pit ted I 
against agr icul tural and other water uses in the Panhandle that already show and 

pose additional potential water use conflicts. I 
Upper Republican River Basin. The Upper Republican River Basin probl em 

area includes a l l t he drainage of the Republican River and White Rock Creek I 
above the i r confluence. Maj or problems identified include several communi t ies 

suscep t i ble to flooding; over 37,000 acres identified by the Departmen t of 

Agricul ture a s being subject to floodwater and sediment damages; s t r eam s edi

ments are a major problem; water quality; ground water pumping for irr i ga t i on 

r educes surface water supplies and adversely affects se~eral large Federa l 

recl amation projects as well as private irrigation; some i rrigation facil i ties 

that are in need of rehabilitation or replacement; the Har l an County Reservoir 

r ecr eation use problems caused largely by reservoir fluctuations, sediment I 
deposition, and upstream depletions; and replacement of wi l dlife habitat lost 

due t o the rehabilitation of irrigation facilities and accompanying problems 

rel ated to funding, maintenance, and sel ec tions of environmentally suitable 



I 
replacement lands.

I 
I 

Big and Little Blue River Basins . This problem area consists of the Big 

and Little Blue river basins above the Tuttle Creek Reservoi r. The major problems 

cited include excessive amounts of i ron, di ssol ved solids, and nitrates in 

I numerous community ground water supplies; i mp r operly treated was tewa ter discharges 

of communities that cause surface water po llution ; concentrations of septic

I tanks at cabin agglomerati ons cause s ome 'pol lution of bo t h ground and surface 

I water supplies; other water quality problems result f rom livestock wastes, 

runoff and leaching from irrigated lands, and pesticides fT om agricultural 

areas; many communities that suffer from frequent f looding and nearly 480,000 

acres of agr icultural land subject to periodic f looding ; logs and other debris 

cause log jams at bridges r esulti ng in frequen t damage and raising of flood 

crests; land surface and gully erosion affects 914,000 acres of agricultural 

land; improved drainage is needed on about 160,000 acres of the f la t uplands, 

I shallow depressions, and bottomland areas ; irrigation pumping of ground water is 

causing serious declines in ground wate r lev els ; and the en tire area has a serious 

I 
I deficiency of water-oriented r ecrea t i on areas. 

Tri-Cities, Missouri. The Tri-Cities pr oblem area i s made up of the three 

central Missouri count ies of Boone, Callaway, and Cole. ~1ajor problems identified 

I include urban flooding; ac id mine drainage from orphaned coal mines; poor ground 

water quali ty in deep aquifers due t o high sali nity ; sha l low aquifers experi

I 
I encing increasing pollution from surface drainage; s ep t i c t a nk wastes that are 

primarily respons ible for wa ter pollution i n the Devil's Icebox Cave i n Rock 

Bridge Memor i al Sta t e Park; and acid mine drainage and other wat er pollution 

I t hat causes frequent f ish kill. 

Lake of the Ozarks, Missour i . The Lake of the Ozarks problem area is 

located in south-cent r al Missouri. Among t he maj or problems identif i ed are both 

I point-source and non-point source pollutants; recent increases in cl earing 
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forest and woodland areas for agri cultural uses; effec t s on recreati onal use of 

Ithe lake because of enrichment from pollutants; need to upgrade res ort and 

community waste treatment; need to control or prevent resort and r esidential I 
septic tank leachates from reaching the lake and caus i ng ground water quality 

problems; unplanned and uncontrolled intensive development s urrounding the lake; I 
and the lack of laws and policies to govern development and local operations to 

Icorrect the cited problems. 

Ogallala Ground Water Area. The Ogallala ground water problem area within I 
the Missouri Region covers all or parts of 52 count i es i n western Nebraska, 5 

counties in northeastern Colorado, and 9 counties in northwestern Kansas. Major 

problems identif i ed include a projected increase in irrigated acreage from the 

Ipresent 4.1 million acres to 6.2 million acres by the year 2000; increasing 

municipal, industrial, and other water uses; inability of the available ground I 
water resource to support the increasing irrigation and other demands; severe 

ground water declines that already affec t s ever a l pa r ts of t he area; tremendous I 
economic and social ef fects on the reg i on with projected ult i mate loss of irri

Igated areas; and widespread resistance to legal and institutional needs to 

manage the ground water resource . 

B. Major Problems in Areas Under St udy 

Of the 32 sever e and urgent problem areas l isted i n Technical Memorandum 

No. 2, t he 10 areas listed above were retained for further analys i s in Ac t i vity 

3, and 22 pr oblem areas wer e considered to be adequately ' covered by recently I 
completed or ongoi ng stud i es as l isted in Technical Memorandum No. 3 . The 

pr oblems described i n Technical Memorandum No. 2 cover almost every fa c e t 

associa ted with i nland waters. The 22 problem areas are listed be l ow : I 

I 

I 
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I 
I 

AREAS WITH SEVERE AND URGENT PROBLEMS , 
BUT ALREADY COVERED BY RECENTLY COMPLETED 

OR ONGOING STUDIES 

I Jefferson-Madison-Gallatin River Basins 
Great Falls, Montana SMSA 
Upper Yellowstone River 

Shoshone River Basin


I Lower Bighorn River Basin 


I 

Tongue River Basin 
Powder River Basin 
Upper Lake Sakakawea 
Upper Heart-Green River Basin . 
James River Basin 
Omaha-Council Bluffs Metropolitan Area 
South Platte River Bas in in Colorado 
Loup-Middle Platte Basin 
Lower Platte River Basin 
Southwestern Iowa and Northwestern Missouri Tributaries 
Cedar Bluff-Kanopolis-Salina 
Kansas City SMSA 
Madison Ground Water Area 

I 
West Basin Coal Area 
Upper Missouri River Main Stem 
Lower Missouri Main Stem 
Indian Land and Water Resources 

The most recent drought (1974-1977), particularly severe in some areas of the 

I region, has accentuated water shortage problems. It has resulted in water 


I 
 rationing for some communities and threats of probable rationing for many more. 


Some communities have had to haul water for their local needs. The worst effects 

I of the drought have been on agricultural areas. Inadequate rainfall has resulted 

in poor crop production, dried up pastures, dry stock ponds, numerous dry wells, 

I and dwindling reservoir storages. While there generally has been water avail-

I able to date for most irrigated areas in the Missouri Region (some areas suffer 

from chronic late season shortages), dry land farming and t he cattle industry 

I have been the hardest hit. A number of areas have been declared disas ter areas, 

making them eligible for Federal assistance. These Federal programs provide 

I some financial assistance but do not provide s olutions t o t he problems in lack of 

I rainfall, wa t er supply shortages, falling ground water l evels, diminishing reser

voir supplies, dried up streams, or greatly diminis hed streamflows, and the many 

I 
I 
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other problems associat ed with droughts. 

While t he recent drought has affected the entire Missouri Region , some areas 

are suff ering more than other s . From the standpoint of a large number of 

people be i ng direc tly aff ected, among the more glaring pr oblem areas are the 

rapidly growing Denver Metropol i tan area and the entire Rocky Mountain Front 

Rang e area i n Colorado, which are i n need of additional municipal and industrial 

water supplies. In fa c t , the entire South Platte dr ainage area suffer s from 

water suppl y shortages , and these ar~ being accentuated by the r ecen t drought. 

Almost every ar ea has water quality problems . Those caused by indus trial 

or municipal pollutants are being cor rected, and it is anticipated that by 1983 

there will be few, if any, of these prob lems remaining. On t he other hand, 

many water qua l i ty problems r e sulting from natur al and non- point sources probably 

will remain. Some areas were also reported as having problems fr om saline seeps 

and water quality being aff ected also by i rr i gation return f lows and acid mine 

drainage. Numerous small communities in the areas under study have water 

supply problems. Whi le a few rur al water districts have been developed, which 

a r e or will be servi ng some of these communi ties , the progress in development 

and planning generally is very slow. Almost every problem area al so suffers 

from i nsufficient water-bas ed recrea tional opportunities. These s hortages are 

most pronounced in and near areas of concentrated populations . Instr eam flow 

needs to ma intain f i sh populations , ecosys t ems, and associated terrestrial 

habitats compete with other water needs. Land erosion- is cited for most of the 

problem areas since it reduces the productive capacity of the land. Also preva

lent i s gully and streambank erosion which is causing loss of valuable lands and 

r esults in stream sediment that causes further problems. Falling ground water I 
levels in severa l areas are causing considerable concern over future availabil

ity of adequate supplies for irrigation and, i n some cases, municipal needs . I 
In some areas high ground water pumpage rates are affecting streamflow and their 

I 



I 
impact will increase over time. 

I 
I Numerous urban area flood problems were reported and repeated flooding of 

large areas of agr i cultural l ands were cited as caus i ng severe losses of crops 

and millions of dollars of damage. A number of river segments were identified 

I as being appropria te for cons ideration as designated wild and scenic r i vers , 

Low streamflows and water pollution from many point sources were reported to be 

I 
I adversely affecting stream fisheries at many locations throughout the region. 

The need for more reservoir s torage to supply water for energy , agr i cultural , 

and municipal needs was an of ten repeated concern . A source of funding adequate 

I to develop projects for muni cipal water supply, irrigation, recreati on, and 

other needs was indicated to be a problem of many areas. Other probl ems cited 

I 
I in the national assessment survey i ncluded conversion of agricultural lands t o 

urban and other uses, clearing of f orest and wood lands for agr icul t ur a l use, 

coversion of marginal l ands to row cr opping, draining of wet lands fo r agricultural 

I use, which r educes available wildlife habitat, and overgrazing of pas ture lands 

and public lands. 

I 
I Although it can be stated that almost all of the more serious probl em areas 

in the Missouri Region have been studied at one time or another , are being 

investigated, or studies are programmed to consider them, solutions or r esolutions 

I of the problems are often diff icult . Studies can formulate and present plans 

fo r possible implementation ; however , lack of a source of adequate financing 

I can, and of ten does, for estall many plan implementations. Controvers i es over 

projec t construction have caused and will continue to cause numerous delays and,

I 
I 

in some cases, have resulted in projects not being built at all. Since water 

needs, people's desires and choices , laws, policies, institutional arrangements, 

and many other factors are constantly changing, to accomodate it is imperative 

I that water resource uses and plans be updated continually . 

I 
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I 
C. Maj or Problems and Issues in the Missouri Region 

IMost of the broad major water-use problems and issues which plague the 

Missouri Region have been presented in the problem area descriptions conta ined I 
in the three preceding technical memorandums. Even so, a more thorough descrip

tion and a discuss i on wi l l be helpful to a better understanding of the nature I 
and scope of the broader problems and issues, particularly as they af fec t the 

Missouri Region . These are presented and aiscussed in the following paragraphs: 

1. Indian Water and Related Land Resources Problems I 
The problem of uncertainties in the application and quantif i cat i on of 

Indian water rights has long been considered one of the most pres s ing f or the I 
region. Ther e are 23 I ndian reservations in the region contai ning about 12 

million acres of l and. Although the total Indian land area comprises but I 
four percent of t he t otal area of the region, these lands are a significant I 
part of the l and area in the four upper States, comprising 15 percent of Montana, 

8 percent of Wyoming, 6 percent of North Dakota, and 20 percent of South Dakota. I 
Nearly all of the wa ter flowing into the upper Missouri River is a l so contri

buted by these f our States. The six large main stem dams operated by the Corps I 
of Engineers and several not quite so large tributary reservoirs operated by the I 
Bureau of Rec lama t i on regulate the upper basin flow for hydropower production 

and downstream needs for navigation, water quality, water supply, and other I 
purposes, as wel l as utilization of the reservoirs for recreation, fi sh, and 

wildlife. It can readily be seen tha t the unknown and 'unquantified Indian water I 
claims could seriously impact on other water uses, not only of the Missour i 

River main stem, but for the tributaries as well. 

It i s not the purpose of this technical memorandum to present a lengt hy 

discourse on the legalities of Indian water rights and claims since this could 

fill volumes. Suffice it to say here that the Indians' rights to water are 

generally based on treaties with the United States, case law, and interpre
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I 
tations of previous court rulings. It is significant to note t hat the American

I Indian Tribes of the Northern Grea t Plains r ecently declared t ha t t hey have 

I rights which are prior and paramount to the wa ters of all r i vers, streams , 

or other bodies of water, including a l l tributaries thereto, which flow through, 

I arise upon, underlie , or border upon t heir r eser vations. With s uch sweeping 

claims by the Indians, the concer n of the States , the Federal agenci e s charged 

I 
I with operating water resource projects, and the other 99 percent of t he region 's 

people is understandable. 

Recent attempts by some States and sev eral Federal agencies t o determine 

I current and projected wa t e r uses and needs on I nd i a n lands have been rebuf f ed 

because of impending adjudications in the Federal court sys t em . With an uncer

I 
I tain future associated with Ind i an water rights, water resource planners are 

currently faced with the difficul t si t uation of no t knowing how much wa ter is 

or will be available for purposes outside t he Indian r eservations. The MRBC 

I has established an ad hoc commi t tee t o address these and s i milar or r ela ted 

problems and to recommend a course of action or study to be undertaken by the 

I 
I Commission. Because of the many problems of attempting to outline completely 

a study of this nature at this time, i t wa s de cided t ha t t he commi ttee will 

continue to function so that the probl ems will continue to be addresse d and 

I evaluated. The committee will then be in posi t i on t o make periodic reports to 

MRBC, develop timely proposals to study, and make f u t ure recommenda t i ons a s 

I appropr i ate. 

2 . Federal Res erved Wa t er Rights

I 
I 

The problems ass ociated wi t h reserved water rights for Federal lands are 

similar t o those of the I ndi an l and s --they are unquantified and r elatively 

unknown as to l ocation. Al t hough about 45 million acres, or about 14 percent of 

I t he t ota l region are in Federal ownership, current total water use on these 

lands i s qui te small . The Bureau of Land Management and the Forest Service

I 
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I 
manage about 38 million acres primarily for outdoor recreation , range , t imber , 

Iwatershed, and fish and wildli f e hab i t a t . One viewpoint holds that, when lands 

were reserved from the public domain, the United Sta t es imp l i edly reserved water I 
sufficient for use in accordance with t he purposes for which the lands were 

reserved and as of the date of land withdrawal . The Property Clause of the I 
constitution, which gives to congress power lito make a ll needful rules and 

Iregulations respecting the territory or other property belonging t o t he United 

States ... " is the basis for Federal contro l of waters arising on Federal lands. I 
The Federal reserved water doctrine appears to have developed in part from a 

dispute over authority of t he States to exercis e control over the appropriation I 
and use of water on Federal lands. 

IThe large Federal land holdings pose par ticularly vexing problems f or all 

western States, but particularly in the Missour i Region. Although there is I 
little development and current water use on mos t Federal lands i n the reg ion 

is small, added uses may not conf orm with the Stat e water-r ight str uctures and I 
there could be a cloud on the validi ty of State- granted rights . Thus , there is 

a need for a determi nation concerning the Federal reserved wa ter doctrine and I 
means should be developed to quant ify t he wa ter - use requirements of reserved I 
lands so tha t other water rights can be safel y and firml y es tablished . and 

water resource planning can proceed in a meaningf ul and rational manner. I 
Several court suits concerning s pecifi c Federal land areas currently i n the 

process of adj udication may result in clarifying a determination of reser v ed I 
water r ights on Federal l ands. 

3. Alternative Uses of Water 

As water us e in t he Missouri Region increases, competition for the remaining I 
available suppl ies will intensify. Some of the tributary basins already are 

short of water, the available water having been overappropriated. In the upper I 
Sou th Pla t t e River Basin in Colorado, some cities and industries have purchased I 
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I 
irrigation water rights to satisfy the ir needs . Serious questions have been 

I raised concerning the construction of thermal power plants in s ome localities, 


I 
 the extent of their water use, and their ef fects on downstream flows. The via


bility of some Federal irrigation projec ts has been questioned , par ticularly as 

I to whether projected water supplies are ava i lable to satisfy proposed needs. 

Additional questions are being raised concerning t he adequacy of some existing 

I 
I streamflows to maintain fisheries, riverine recreation, and wetlands used by 

migrating waterfowl. Thus, competition for available water supplies in some 

I 
areas is already intense. The future appears to be one of growing competition 

with more disagreements and contentions. 

Another area of some concern relates to existing Federal projects and 

I programs. Questions have been raised, for instance, as to whether some existing 

Federal reservoir projects are best fulfilling the needs of the region. A

I 
I 

number of these projects were conceived, authorized, and constructed a number of 

years ago to satisfy needs as perceived at that time. Do these projects best 

serve current needs or have needs changed? Would the pro ject purposes, wa ter 

I allocations, and preject operations be the same today as when the projects were 

I 
 built? Many of these projects were built or were underway prior to basic 


I 
legislation requiring full recognition being given to r ecreation and fish and 

wildlife enhancement as project purposes and to which join t proj ect costs could 

now be allocated. Although environmental quality has a lways been of concern to 

I wat er resource planners, there has been increasing emphas i s place on environ

mental concerns. Many Federal, State , and local laws and poli cies concerning 

I 
I water resource dev elopments also have changed. It appears that it would be 

appropriate to undertake a syst ematic revi ew of exi st i ng projects, which may 

be a c compli shed as a part of a l arger study which assesses current and proj ec t ed 

I wa ter uses and needs. 

Concern for water ava ilabili ty and us es r eaches every area of t he regi on . 

I 
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I 
What happens upstr eam aff ects the downstream areas. Some river systems ar e I 
covered by an International Tr eaty , i nterstate compacts, and court decr ees ; 

however, while these are signif icant, they r epresent only a relatively small I 
portion of the total reg i on. For the large remaining areas no t thus cover ed, 

any State could conceivably use all of t he water flowing into or through its II 
State, although this appears to be unlikely. Nevertheless, there is concern I 
about recent estimates of accumulated water "use in many parts of the region and 

an even grea t er concern as t o what the futur e may bring. The recent dr ought II 
situation has accentuated this concern. 

The Governors of the 10 basin states are enough concerned so that a con- I 
ference meeting to discuss cri tical water i ssues i n the Missour i River Basin was I 
held in St. Paul, Mi nnesota, on August 3-4, 1976 . They unanimousl y adopted the 

following resolution: II 
"That the Missouri River Basin Commission implement on an 
annual basis a meeting t ha t would involve the Governors of 
the basin similar t o our i nvolvement in this August 3-4, 1976 , I 
Missouri River Basin Governors conf erence meeting" . 

The second such conference wa s hel d i n Omaha , Nebra ska, on May 3-4 , 1977 , and a II 
third meeting is scheduled to be held i n Mon t ana i n 1978. With this expressed 

IIconcern and the desire of the Governors to meet annual l y , it is eviden t t hat the 

water resour ces of the Missouri River Basin are in need of critical examination II 
and s tudy . We need to know where we are, where do we intend to go, and wha t we 

are will ing to do a bout i t. I 
4. Current Water Supply Availability and Use 

IVarious est i mates of water supply availability and use have been discussed 

in the preceding Section III. The problems associated with differing estimates I 
of cur rent water supply availability and use are closely akin to those discussed 

in the previous section, "Alternative Uses of Water". While the "need to know I 
where we are" asp ects could be undertaken in the broader study of alternative 

I 
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I 
uses of water, it is imperative that studies be undertaken as soon a s possible

I to determine water availability, current uses, effects on s t reamflow, etc., and 

I to arrive at determinations acceptable to t he States and t he Federa l agencie s 

concerned. There is too much at stake to delay these de t erminations. Federal 

I laws and policies require that agencies operating Federal rese rvoirs perform 

these operations in accordance with the a u thorizing l egisla t ion and, in the case 

I of hydropower, to set power rates at a level adequate to cove r operation and 

I maintenance costs and to repay investment costs over a specif i ed number of 

years. To perform these assigned tasks in an acceptab l e manner , the Federal 

I agencies need to have reliable estimates of probable amounts of water currently 

available or those likely to be available for both the short-term and the long

I 
I term future. In order to properly manage its wa ter s , each Sta te needs to know 

how much water is currently available prior to embarking upon planning for its 

future. 

I 5. Water for Energy 

Probably the most widely discussed topic in the Nation today is energy. 

I 
I Water is an important component of energy produc tion. Today's electric power 

industry could not function without adequate quantities of wa ter for cooling 

purposes. If synthetic gas a nd oil are to be produced f rom coa l, water will be 

I a necessary component of the process. Hydropower, although only a small but 

important part of total energy production, is completely dependen t on water. 

I 
I Many reports on energy have been writ t en and many projections of energy needs 

have been made. Most pro j ections are based on "wha t i f " scenarios, but all 

I 
projections show a growing need for energy. None of t hem show declines. Water 

will play an important role in our energy growth, a lthough to what exten t is 

difficult to es t im teo The Chicago regional of fice of the Federal Power Commi

I ssion has furnished current water use es timates fo r existing elec t r ic power 

I 
plants and, based on plants under construction and those planned, has f urnished 
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I 
proj ecti ons of fu t ure water us e for 1985 and 2000. These estimates have been 

Igenerally accepted t hroughout the region; however , future water needs fo r ot her 

types of energy producti on are dependent on an uncertain futureg I ni tial est i  I 
mates of water requir emen ts fo r energy production were never great compared to 

ava i l abl e supp l i e s, and more recent estimates have tended to forecast even I 
l ess er amount s of wa t er r equirements. At this writing, there is no unified 

national energy policy; however , it appears that the national policy now taking I 
shape would place greater emphasis on the use of coal and less reliance on t he I 
use of natura l gas and oil, with primary emphasis on conservation meas ur es and 

improved energy use efficiencies. I 
The large deposi ts of low sulphur coal lying close to the earth 's s urface 

in the Northern Great Pl ains of the region have received considerable atten tion. I 
Mining of thi s coal has been increasing a t a steady rate. Future increase s are I 
greatly dependent on such matters as na tional energy poliCies, economics, changing 

t echnologies, and env i r onmental and social concerns. An MRBC funded Level B I 
study covering the Yel l owstone River basin and Adjacent Coal Areas is curr ently 

scheduled fo r comp l etion l ate in calendar year 1977. The study is exami ning the I 
critical is sues confronting thi s l27,OOO-square mile area in southeastern Montana, I 
northeastern Wyoming, and southwestern North Dakota. Potential energy and 

agri cul t ur a l developments would pl ace large wa t er consumption demands upon the I 
study area's water supplies. Maintenance of stream flows to meet esthetic , 

environmental , and recreation potentials is the major nonconsuming water demand. I 
Agriculture and energy will compete to a degree with each other for water, but I 
primary competition will be between those uses that divert and consume the water 

against those uses that require water to be left in the streams. Crossing all I 
of the potential water use demands are the questions of reserved water rights 

for the large areas of Federally owned lands and of Indian water rights in t he I 
area and the manner in which they may affect the future uses of water supplies. 

I 
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I 
The major question t o be answered is: "Will the water supply be adequa t e in 

I quant ity and qua l i ty t o meet t he forecasted demands while mai ntaining the quality 


I 
 of life and social wel l-being of a l l the people?" 


6. Ground Water and Surface Water Interrelationships 

I Ground water hydrology is one of the more difficult components of to tal 

water resource ma nagement and planning. While there 1s cons i derabl e knowledge 

I concerning ground water r esour ces in some areas of the region, the re i s a 

I 

notable lack of inf orma tion on other areas . The interrelationships of ground 


I 

water with surf ace wa t ers i s even more complex than either resour ce t aken alone. 


Although it i s generally acknowl edged that, for most areas, there i s an inter


relationship, t he exten t or effects thereof are not well understood. Avai lable 

I information s hows t h a t i n some a r eas ground water levels are decl i ning, whi ch 

indicates that pumpage ra tes have outstripped aquifer recharge rat es. In most

I 
I 

areas, infil trati ng pr ec ipitation is the only source of replenishmen t t o t he 

aquifer. I n other areas, s tream channels intercept aquifers and there may be an 

interchange of wa ter dep ending on the local relationshi ps of water levels, 

I soils, r ock formations , e t c. It is becoming increasingly apparent tha t the 

total water supply , bo t h ground and surface, should be viewed as a s ingle r esource. 

I 
I More and better knowledge is needed on the exten t and quality of underground 

water supplies and aquifer recharge rates. Determinations need to be made as to 

t he i nterr elations hi ps of surface and ground waters, e.g. , how does increas ed 

I ground wa ter us e affect surface waters and how does increased surface water use 

aff ect t he quantity and quality of ground water supplies. We need to know 

I 
I whe ther t hese effects are short-term or long-term, whether there is a time lag 

before the effects show up, and whether this can be measured in days, months , or 

years. Because of variances, study areas need to be established and special 

I study criteria unique to each area need to be determined. 

I 
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7. Interbas in and I nterstate Water Transfers 

I 

Interbasi n wa ter transf ers or diversions have always been viewed wi t h I 

considerable trepi dat ion, and, when State lines are involved, fears become I
magnified. Consequently , while many diversions have been proposed, only a few 

have been adopt ed for implementation. Authorized and current ly under construc I 
tion are t he Garrison Diversion and Oahe Units in North and South Dako ta. 

Colorado and Wyoming impor t water from the Colorado River Basin to the South and I 
North Platte Riv er bas i ns . The International Treaty of 1910 with Gr eat Bri t ain 

Iapportions between the United States and Canada waters of the St. Mary and Milk 

rivers. Other i nterstate compacts and court decrees provide for onl y limited 

diversions, except tha t the Yellowstone River Compact forbids diversions from the 

basin unless agreed t o by all three signatory States . I 
Competition for available water is increasing. Desires to i ncrease water 

Iuse for irrigation and other legally defined beneficial consumptive uses are 

competing with t hose des i r es t o maintain and, in some instances, to increas e I 
instream flows for f i sh, wildlife, and ecosystems for recreation. These l a tter 

flow needs a re as ye t largel y undefined and undetermined , al t hough s ome studies I 
are under way and o t her s a r e being initiated. 

IDroughts , with their accompanying low streamflows and diminishi ng ground 

water s uppl ies, usually result in those suffering from a lack of rainfall and I 
short wa ter supplies cast i ng covetous aspirations for diversions from those 

areas and s treams with a seemingly more plentiful water supply. Consequentl y, I 
t her e i s much discussion about interbasin water transfers but , so far, little 

Ilegislat i ve action has resulted to permit their realization. Two of the more 

serious current proposals are (1) for diversion of Oahe Reservoir water by 

pipeline to western South Dakota for municipal and industrial needs and possible 

irrigation use and extending to the coal fields in northeastern Wyoming for 

energy needs, and (2) slurry pipelines to transport coal long distances beyond 
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I 
the confines of the Missouri River Region, which also have the potential for 

1 
I intermediate deliveries. 

Interbasin water transfer s wi thin the confines of Sta te boundaries i s in 

itself usually quite complex, i nvolving l egal quest i ons and policy issues as 

1 well. Taking wa t er from a bas i n in one State and transferring i t f or us e in 

another bas in of a differen t State is even more comp l ex . Interbasin transfer of 

I 
I waters may, in the future, ful f ill needs considered to be dire enough so that 

States may be willing to approach the subject with considera bly l ess apprehen

sion. Certainly, this opti on shou l d be kep t open , since it may prove to be the 

I only viable solution to a par t i cularly vexing problem in cer tain ins tances. 

8. Legal, Policy, and Insti t utional Problems 

I 
I If there were no competition f or avai l able water supp l ies or if everyone 

had an ample supply of water , there would be no l egal , policy , or i ns titutional 

problems. To overcome some of t hese deficiencies and water supp ly l i mitations, 

I water storage reservoirs have been constructed, water is be ing i mported and 

exported, inters tate compac ts have been negotiated, and ot her innovative measures 

1 
1 have been undertaken. Some of the pa s t ac tions have not been t ested concerning 

their legality and it is quite evident that there are a hos t of upcoming actions 

which will be subj ec t to adj ud ication through the court systems. Some of the 

1 legal, policy, and ins t itutional problems have been highl ighted in the foregoing 

problem discussions; however , i t appears appropriate to present br iefly some 

I 
1 discuss ion of other major problem areas. 

The Flood Contro l Act of 1944 authorized construction of five large Missouri 

River main stem reservoirs, numerous tributary reservoirs, and other water 

I resource development projects. The plan for development of the reservoi rs and 

associated developments originally referred to as the Pick-Sloan Pl an is now 

I 
I designated the Pick-Sloan Mlssouri Basin Program. Most of the reservoirs have 

been constructed and are in operation. One important provision of the 1944 Act , 
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I 
ref err ed t o as t he O'Mahoney-Mllliken Amendment, states: 

IThe use for navigation, in connection with the operation 

and mai ntenance of such works herein authorized for con

s truction, of waters arising in States lying wholly or 

partly west of the ninety-eighth meridian shall be only 
 I 
such use as does not conflict with any beneficial consumptive 
use, present or future, in States lying wholly or partly 
west of the ninety-eighth meridian of such waters for I
domestic, municipal, stock water, irrigation, mining or 

industrial purposes. 


IThe 1944 Act is silent concerning relative preference to be given other noncon

sump tiv e water uses , including hydropower generation . Whether as a result of I 
t he Ac t or for some other purpose or motive, considerable debate concerning 

for emo st preference of use has been generated. As competition for use of avail  I 
able water supplies has increased so have questions and arguments pertaining to 

jurisdictional control. This is particularly evident concerning jurisdiction I 
over water impounded in the Federally constructed reservoirs. Jurisdictional I 
questions were raised by several of the States in commenting on extension of the 

Memor andum of Understanding between the Secretary of the Interior and the Secre- I 
tary of the Army concerning water marketing for industrial purposes from t he six 

Missour i River main stem reservoirs. The initial MOU was for a two-year period, I 
end ing February 24 , 1977, and was twice extended to remain in effect now unti l I 
September 1, 1977. 

It is appropriate to present at least some of the more important issues I 
raised concerning the MOU as they apply to the six main stem projects since they 

may apply also to other Federal reservoir projects. Since it is not explicitly I 
covered in the Flood Control Act of 1944 or subsequent acts, the question has 

been raised whether the Federal agencies have congressional authority to market 

wa t er from the six main stem projects for industrial uses. The authority of 

the Bureau of Reclamation to act as a water marketing agent of the Federal Govern

ment has been challenged, but a 1976 decision by the u.S. District Court in 

Montana supports the premise that this authority exists. If such authority does I 



I 
exist, is t he current allocation of costs of the pr ojects involved a ppropriate 

I 
I or should a reanalysis of the cos t al l oca t i on be requi r ed? Cur ren t procedures 

provide for the Bureau of Reclamation to deposit r evenues from t he s a le of M & I 

water into the Missouri Basin Account which was es tab l ished ini t ially to be 

I credited with revenues and thus show payout of reimbursable project cos ts. 

Is it appropriate to deposit revenues f r om the s a l e of this i ndus t r i al wa t er 

I 
I into this basin account? The amount of water made availab l e for marke ting for 

industrial use has been defined as being wi t hin t he amounts of water available 

in the main stem reservoirs as authorized for Feder a l i rr i gation pr oj e c ts, but 

I which will not be needed for this purpose for the next 40 to 50 years. This 

definition and the position that this water will r evert to irriga t i on use is 

I 
I being questioned. Questions have also been raised a s to whether t he div er s ion 

of main stem reservoir wa ter for indus tr ial use, as provided for in the MOll, 

adequately recognizes the best i nteres ts of the downst ream ent i t i es. Many other 

I questions pertaining to exp licit provisions of t he MOll have been r a i sed; however, 

these apply more direct l y to t he MOll a s exec ut ed and would no t have the wide

I 
I spread effects of the fo r egoing quest ions. 

Although there are no ac t i v e f or ma l water compac t negot ia tions underway for 

division of interstate surface wa ter s , the r e a r e indica tions that requests may 

I be forthcoming to clarify or renego tiate some exist ing compac ts . Some States 

feel that existing compacts have pr ov i s ions which do not proper ly or adequately 

I 
I f ulf ill current wa t e r need s . An exampl e is the Yellowstone River Compac t , 

approved October 30, 1951 , which ha s a provision that the signatory St a t es 

I 
(Wyoming, Montana , a nd Nor th Dako ta ) mus t consent to any proposed divers i on of 

water s outside the Yel lowstone Riv er Basin. Thus, if Wyoming's share of Ye llow

stone River wa ter wer e t o be proposed f or use outs ide this basin, e.g ., for 

I development of coal f ie l ds si t uated elsewhere than in the Yellowstone basin, the 

d iver s i on wou l d require the unan i mous consent of t he compacting States.

I 
I 
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Recent large increases in ground water use in many areas of the Mi s souri 


Region and elsewhere have raised questions concerning the need for new or revised 


State laws governing the use and management of ground waters. In many areas , I 
the relationships of ground water t o surface water are not v e r y well unders tood 

and there is inadequate knowledge on the extent , recharge rates, i nteract ions I 
with sur f ace waters, and other needed informa tion concerning ground water. 

IRecently, the State of Wyoming granted a wa t er right for use of ground water 

from the Madison Formation for use in a .coa l s l urry pipeline to trans por t coal I 
to Arkansas. South Dakota objected to the us e of t his ground water for t he 

stated purpose. A multi-million dollar study of t he Madison Format ion aquifer I 
is now underway that will appraise t he quantity of water avail able , its chemical 

Iand physical properties, probable e f f ects of existing and proposed wi t hdrawals , 

potential well fields, and desirable monitoring networks. The Ogallala forma I 
tion supplies large amounts of gro und water t o large areas in Nebra s ka, Kansas, 

Colorado, Oklahoma, Texas, and New Mexico, however, it appears that this storage I 
is being depleted. A multi-million dollar study of the Ogallala ground water Iarea has been initiated. The Big Blue Ri ver and Upper Niobrara River compacts 

reflect considerations f or ground wa t er as wel l as surface flows and i t may be I 
that interstate ground water compacts simi l ar to those dividing surfac e wa t ers 

wil l become necessary in the future . I 
Gener al l y , a State exercises control of the water originating within or 

flowing through the State although it is also generally "recognized that , for I 
interstate streams, the upstream State or States do not have the right to appro I 
pria te a ll t he available waters to the detriment of downstream States. Hence , 

interstate compacts and, in some cases, negotiations or court decrees are r esorted I 
to in an effort to attain an equitable distribution of the available water s and 

avoid costly and time consuming litigation. The western States in the region I 
have exper ienced a recent significant increase in requests for adjudication of I 
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I 
water rights and related problems , which is probably the res ult of i ncr eas i ng 

I 
I water use, competi tion for availab l e water s upplies, and recent drought condi

tion§. It i g al so becoming i ncreasingly apparent that either t he Feder al judicial 

I 
or legislative process or both mus t be call ed on t o settle some of the impend i ng 

water problems facing the Mi s souri Region. Among t hese importan t i s s ues a re 

such matters as Indian water r ights , Feder a l r eserved right s , wa ter us e f or 

I interstate coal slurry pipelines , r egional water all oca tions , and , of cours e , 

I many others. What is i mpor t ant in these i ssues is to determin e t he quantities 

I 
of water involved, the existing wa t er r i gh t s bo th a c tive and o therwi s e, how 

much wa ter is or would be depl e t ed f rom the s t reams and ground wa t er reservoirs, 

and how much is or will be avail able for fu t ur e uses. Planni ng fo r wa t er r e source 

I development needs or for r eser vati on f or instream flow needs or o t her pur poses 

is very difficult without quanti f i cation of wat er a llocations t o vari ous purposes 

I 
I and locati ons. Since t he States wil l be cons i derably affec t ed , t hey wil l ne ed 

to participate extensively in any stud i es or det ermination . 

9. Funding Arrangement (Cos t - Sharing)


I Funding a r r ang emen t s or cos t -sharing f or deve lopment and operation and 


maintenance of wa ter resourc e pro jec t s generally means how much will be supplied 

I 
I by the Federal Gov ernment and how much or wha t par t from non-Feder a l s our ces. 

Historica l l y , the Federa l Gov ernmen t has pr ov i ded most of t he wa t e rway i mprovements 

for nav i gat ion. In the Missour i Region , most of the other impr ov ements or 

I development s pr i or to World Wa r II were accomplished by local entit ies. Although 

t r acing t hese developments and the evolvement of Federal laws and poli ci e s 

I 
I concerni ng wa t er resource devel opments is interesting and is needed for a f ul l 

understandi ng of how we got where we are , the 1971 Framework Study Report ampl y 

describes t he pr ocess and it is not repeated here. Suffice it to say that al l 

I of the ma jor projects and programs and most others since World War II have been 

f i nanced by the Federal Government with appropriate repayment by non-Federal 

I 
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I 
entities for many of the services provi ded. The obv ious r eason fo r this is that 

Ithe Federal Government was the only source with the capability and capi t al to 

undertake such projects and programs. I 
The evolvement of the Federal laws, polici es, administrative pr ocedures, 

and cost-sharing requirements for Federal water r e source developmen t s has I 
spanned many years and the projects and programs involve many departments, 

Iagencies, and bureaus. While there is some overlapping of responsibilities and 

there are inconsistencies in some cost-sharing responsibili ties in some programs, I 
the overlaps and inconsistencies are comparatively minor for a program which has 

been evolving over a long period of years and covers the entire Nation with its I 
diverse water problems. There is relatively little so called "shopping" by the 

Inon-Federal entities among Federal agencies to get the best "deals". 

It is not the purpose here to present all of the pro and con arguments I 
concerning cost-sharing responsibilities. These arguments have been going on 

for years, they appear in many publications, and there is little liklihood of I 
reaching total agreement among all MRBC members. Section BO(c) of the Water 

Resources Development Act of 1974 (P.L. 93-251) called on the President to make I 
a study and investigation of various facets of water and related resources I 
projects, including Federal and non-Federal cost-sharing, and to submit a report 

with his recommendations to the Congress. The study was completed by the Water I 
Resources Council in 1976, but was returned by the Office of Management and 

Budge t for reconsideration of a number of the recommendations . When the report I 
with recommendations will be submitted to the Congress is uncertain . I 

The involvement of the Federal Government i n water r esour ces pl anning and 

development in the West resul t ed largely f rom a desire to settle and develop this I 
part of the Nat ion, and the obvious inability of others to undertake comprehen

s ive coordinated development proj ects and to provi de the large capital required I 
for the ir implementa tion . Generally , the Sta t es a nd others have onl y l imited 

I 
- 80 I 



I 
capabilities and financi a l r esources to undertake pr ojects requiring a l a rge 

I 
I capit a l i nvestment. Comprehensive coordinated pl anning and deve lopment of pro

jects and programs to satisfy water resource needs, particularly those involving 

large areas and large proj ects , of ten go beyond State l ines . It is quite obvi

I ous t ha t Congress recognized this need in evolving the Federal laws, policies, 

and administrative procedures whi ch resulted in assigning various r e spons ibi l ities 

I 
I to various Federal agencies and in appropriating funds t o carry out the various 

programs. If the Nation wishes to continue to develop i t s water r esources to 

I 
meet its needs, the Federal Government is the only entity with the authority, 

capabilities, and financial resources to do so , a lthough some States are taking 

steps to participate financially with local entities. 

I Federal water r esource projec ts encompass the only Feder a l pr ogram which 

requires the rigorous testing of displaying both the beneficial and adverse

I 
I 

effects, benefit-cost analyses, displays of environmental considerations, social 

well-being effects, and regional benefit displays. They have been labelled 

"pork barrel" and been attacked by many organiza t i ons, groups, and individuals 

I for many reasons. Individua l projec t benef it- cost analyses and general proce

dures performed by Federal agency water r esource planners have been t horoughly

I 
I 

s crutinized and tested both administrat i vely and j udic ially. Analyses of projects 

for which the benef i ts accrue in fu t ure year s are never pe r f ect since t here are 

no per fec t crys t al balls f rom which to gl ean this information. The exacting 

I procedures fol lowed provide a dependable basis for the Federal Government t o 

make decisions concerning which projects it wants to construct or participate 

I 
I in . Conti nuation of Federal participation in water resource developments and t o 

what extent should be based on how the governing bodies perceive the Nation ' s 

needs. Without large-scale Federal involvement and the provision of the capital 

I to build and manage the projects, water and related land resources development 

would come to a virtual standstill since the capabilities and capital do not 

I 
I -81



exist elsewhere. 

I
10. 	 Instream Flow Needs 


The desirability of maintaining certain instream flows for various purposes 
 I 
is becoming more widel y recognized with increasing water uses. For many years, 

streamflows to supply needs fo r municipal and industrial purposes, mining , land 

irrigation, livestock, electric power generation, and inland navigation have 

been recognized. More recently , serious concerns are being expressed r egarding 

the maintenance of minimum s treamflows to maintain stream fisheries, wildlife , 

and ecosystems, to provide grea t er recreation enjoyment, and for es thetic reasons. 

Within the limits of their natural occurrences, the flows available for 

instream use are dependent on State laws and water r ights, inters t ate compac ts, 

Supreme Court decrees, and i nternational treaties and uses developed thereunder . 

There are only t wo states in t he Missouri Region, Colorado and Mon t ana, which I 
currently give legal recognition to i nstream flow needs for fish and wildlife , 

although Kansas has procedures whereby establishment of minimum f l ows can be I 
accomplished. A number of other states have considered such legislat ion . Water 

uses in the more arid part s of the region are largely controlled by exis ting I 
water rights held by irr iga tors, 'cit i es and industry, and many of the tributary I 
streams ar e already overappropriated . While most States recognize the desira

bilit y of maintaining instream flows for fish , wildlife, recreation, and other I 
uses, current l y these are recognized as being only incidental uses subor di nate 

to those established previously under State water right laws. There are curr ently I 
no Federal laws requiring or establishing minimum streamflows, although certain I 
author"ties reserved to the Federal Government in the Constitution might be 

i n terpreted in this light--the Commerce Clause, the General Welfare Power, and I 
the Supremacy Clause. Also, recent Congressional acts concerning the preserva

t ion of rare and endangered species and where significant Federal actions are I 
i nvolved , may preclude Federal actions if changes in streamflows would have 

adver se eff ects on preservation of these species. 
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I 
The U.S. Department of Interior Fish and Wildl ife Ser v i ce r ecently estab

I lished an office in Fort Collins, Colorado, which is called the Cooperative 

I 
Instrearn Flow Service Group. Its pur pose is to make assessments of i ns tream flow 

needs and to develop information pertaining thereto to assist biologists and 

I recreation planners in establishing instream flow requirements and management 

strategies for riverine and stream environments. Pr evious instream flow require

I ment estimates have been based largely on judgment. The Cooperative Instream 

Flow Service Group will attempt to develop scientific bases for determining

I instrearn flow needs to maintain fisheries, recreation, wildlife, and ecosystems. 

I It is quite apparent that there will be continuing problems concerning those 

desiring to divert streamflows for beneficial consumptive uses and those desiring 

I to maintain or, in some cases, increase streamflows from their current levels. 

11. Water Related Recreation Needs

I 
I 

The SRF estimates of water-related outdoor recreation demands were based on 

data and information contained in the State Comprehensive Outdoor Recreation Plan 

(SCORP) reports. Due to a lack of uniformity of data and information presented 

I in the SCORP reports, it was difficult to prepare uniform data at the ASA level 

for recreation participation estimates, particularly by uniform activity classi

I 
I fications. While some of the SCORP reports included data on water and land 

areas available for recreation, others did not. One general conclusion that 

could be drawn from reviewing these reports is that there is a lack of adequate 

I water and related land areas near most of the large urban centers and cities in 

the region to meet outdoor recreation needs. 

I 
I The Bureau of Outdoor Recreation prepared recreat i on data f or the MCC at 

t he ASA level. A review of these data s hows that, except for ASA 1009, there is 

no l ack of i mpounded wa ter ar eas to sa tisfy t he overal l recreation needs of the 

I Mi s souri Region. The ASA's however, are rather large in a r eal ext ent. Available 

wat er areas in many instances ar e 200 or 300 miles distan t fr om t he centers of 

I 
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population and of ten are embodi ed in one or several large reservoirs. Therefore, 

the MCC data are misleading. The MCC does not reveal that there are numerous 

areas in or near the population centers in the Missouri Region with inadequate 

water-oriented recreation opportunitie s and wa t er areas. However , MCC inf ormation 

cites low streamflows and inadequa t e access as recreation problems in the r e gion. 

The non-uniformity of the State-prepared SCORP reports is a problem when 

attempting to determine the adequacy of wa t er-or i ented recreat i on opportunities 

available or in determining the inadequacy of avai lable water and land areas and 

facilities. The Bureau of Outdoor Recr eation prepared data for the MCC at the 

ASA Level does not adequatel y fulfill the need t o determine the adequacy of I 
water-oriented r ecr eation areas and facili t ies. There is a need to es t ablish 

uniform criteria and procedures in def i ning recrea tion opportuni ties and needs, I 
evaluating recreation benefit s, and assembl ing associated recr ea t i on data and I 
information. 

12. Environmental Concer ns and Issues I 
The total environment i nc l udes of course everything surrounding us --all of 

the things occurring in nature and the man-made changes and additions . Man I 
has modified the environment , starting f rom a primitive state and pr ogres sing to 

I
today's sophis t i cated life styles brought about by his technol ogi cal i nnovations. 

Nature too has been evolving and changing t he face of the earth . The i ce ages 

drastically changed the geography. Changes are constantly taking pl ace i n 

animal and plant varie ties. Today's environmental concerns and issues a re 

generally r elated to nature--land, water, air, flora, and fauna--and man's 

Ieffects on nature. The ensuing paragraphs then pertain to the more ou t standing 

concer ns and i ssues as they relate to the region's natural environment. 

The problems of the need for quantification of instream flow needs for 

f ishe r ies, wildlife, and ecosystem preservation have been previously discussed I 
and wa ter qual ity probl ems are discussed in a later section. As the uses of and 

I 
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competition for available surface water supplies have increased, so have concerns 

about the amounts of water left or the lack thereof in the streams. Man's use 

of water to increase crop production, to satisfy municipa l and industrial 

needs, and for other purposes has greatly reduced the streamflows in many areas 

I of the region. In many instances, water stored in upstream reservoi r s augments 

low streamflows, even to the extent of providing more flow than would have

I 
I 

occurred under natural conditions. There" are choices to be made such as whether 

to curb man's use of water, mandate -certain minimum streamflows, or to provide 

upstream reservoir storage so that low streamflows can be augmented. 

I The Missouri Region, bounded on the west by the Rocky Mountains, with large 

expanses of prairie lands, low population densities, and a diverse climate,

I 
I 


affords many opportunities for wild and scenic river and primitive recreation 


area designations. Many of these opportunities were described and discussed 


briefly in the regional Technical Memorandum No.2. As each of these potentials 


I is studied in detail, consideration will need to be given to its effects on 


residents of the area and whether it is in the best interests of the Nation to 


I 

I set these areas aside for control and limited use for environmental protection 


or preservation. The residents of the area under consideration should be given 


every opportunity to present their views. 


I Today's environmental concerns and issues include all of man's activities. 


Expanding cities continue to take land out of agricultural production or land 


I 

I which could be used for some other purpose. Inadequately treated municipal and 


industrial waters pollute our streams and, in some instances, our ground water. 


Man's use of the land to grow the food and fiber needed to feed and clothe the 


I people of our Nation and the world affects the land and water and even the air. 


It affects naturally occurring animals, birds, and plants. I r r igation wate r used 


I 

I to increase crop production depletes the stream and ground water in s t orage. 


The arguments and contentions concerning man's effect on his environment rage on 
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and on. Sc i entists cannot agree on many of the short- and long-range effects on 

the environment or what the effects on projected lifestyles will be . One thing 

i s certai n, the interac tions and complexities are too great for man to ful l y 

comprehend and evaluate using only limited available knowledge. 

The national water assessment is concerned primarily with water and related I 
l ands and the needs and problems associated with them. In the Missouri Region, 

most of the publicized environmental concern controversies are related to Federal 

water r esource developments and the permit process for developments by non

Federal entities. Current Federal planning processes provide that environmental 

quality be given equal consideration with economic evaluations; thus permitting 

a choice between environmental preservation and economic gains. Following the 

intricate guidelines, environmental quality objectives are displayed, together I 
with economic evaluations and other considerations. The political process is I 
r el ied upon to make the choices and to determine the tradeoffs. Several recent 

controversies i n the region have revolved around Federal irrigation and multipl e- I 
purpose projects which include construction of reservoirs, canals, and associ

ated fac i l i ties, as well as more intensive land cultivation. It is of interest 

t o note that most of the recent increases in irrigated lands have been by indi I 
viduals and that the total number of acres irrigated from Federal projects in 

the regi on constitute only about 10 percent of the total. The concerns and I 
issues usua lly are over development or no development, although some are related 

t o the manner of water use and what happens because of "it. The available water I 
resources are more or less finite although the amount of water available varies 

over wide limits from year to year and month to month. Primary concerns are for 

the extremes, or what balance to seek in storing excess waters for use during 

periods of shortages to attain higher degrees of utilization in fulfilling our 

gro ing needs or to be satisfied with water supplies remaining as provided by 

nature. Since every action involves environmental changes, and it is obvious 
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that human needs are going to continue to expand, the planning of water and 

rel a ted land resource developments should proceed with the best evaluations 

pos sible of alternative uses and for both beneficial and adverse effects. Just 

as adequa t e hous ing for protection against nature's elements is fundamental to 

I mankind's well-being, so are efforts to improve on nature's way of providing 

inadequa te precipitation and water availability or, at times , too much. 

I 13. Navi ga t ion Flow Requirements 

The Missouri River navigation project extends 732 miles from Sioux City,

I 
I 

Iowa , to the mouth of the river near St. Louis, Missouri. It is an open river 

channel of 9-foot depth with the banks secured by stabilization structures. A 

s ys t em of six l arge main stem reservoirs regulates the river flow to provide 

I water for several purposes, including an 8-month navigation season during the 

ice- f r ee season from April through November. The flow rates needed to maintain

I 
I 

9-foo t depths are 30,000 cfs at Sioux City, 32,500 cfs at Kansas City, and 

35,000 cfs at the mouth of the river . 

The upstream reservoir storage system provides a capacity equal to about 

I three times the average annual flow at Sioux City. Because the amount of water 

I available and the depletions above Sioux City are under contention, so is the 

I 
present average annua l flow at Sioux City. Nevertheless, it is probably somewhere 

around 19 to 22 million acre-feet annually. To maintain adequate streamflows to 

meet downstream water quality requirements and M & I needs and for an 8-month 

I navigation season requires about 15 to 16 million acre-feet annually. Projec

tions of possible depletions and residual water supplies indicate these average 

I 
I annual flows will probably be avail able through the year 2000 except during 

extended drought periods such as occurred from 1930-1941. However, because of 

i ncr easing upstream depletions, inflows into the reservoir system would fall 

cons i derably below the average during extended drought periods. The first 

requirement in releases would be to maintain adequate streamflows for water 

I -87



quality and M & I needs. With increased depletions beyond the year 2000 there 

may not always be enough water for a f ull 8-month navigation season . What the 

effect of a shortened navigation season , occurring several years in a r ow, on I 
shippers and on the barge lines operating on t he Missour i River would be is 

difficult to assess. However, it probably woul d reduce the total river tonnage 

shipped and it would dampen the inter es t of shippers and barge line owners in 

the maintenance of Missouri River navigation. Because of the s l ope of the 

Missouri River and its high sediment .loads , and based on current technology, a 

system of locks and darns which would reduce the water requirement would be very 

costly and currently is not considered to be a v iable solution. I 
Because of the lack of significant growth i n commercial tonnage bei ng 

carried on the Missouri River naviga tion system , the Mid-America Regional Council, I 
with a grant from the Ozarks Regional Commiss i on and contributed services from 

I
local governments in the Kansas City Metropoli t an Region, has undertaken a 

three-phase study to "determine and evaluate oppor tunities to improve the economy I 
of the Kansas City Metropolitan Region through river development." 

14. Land Conservation and Eros ion Control I 
The Missouri River Basin Comprehensive Fr amework Study Report s t ated that 

Iabout 45 percent of the 324 .7 million a cres of basin lands have been adequately 

managed or treated by needed vegetative and/or mechanical practices. It should I 
be safe to assume that some , although probably quite limited , progress in land 

conservation on the r emaining 55 per cent has been made . although to what extent I 
was not ascer tained during thi s nat i onal assessment. While most Federal lands 

Iare adequate ly treated or managed , well over 50 percent of the lands in priva te 

ownership are in need of l and conservation treatment or improved management 

practices. Without ass i stance f rom t he U.S. Department of Agriculture programs, 

it is highly doub t f u l t hat much progress would be made in bringing abou t conser I 
vation practices on private lands. 

I 
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A basic requirement f or widespread attainment of land conservation is t he 

proper use and management of all cr opl and , pas t ure and range, forest and woodland, 

and other agricultural lands for safe and continuous production without de t e r i

I 
I 

oration. In t he eastern par t of t he regi on , water erosion is the domi nant 

problem on croplands, wi t h she e t and gully eros i on being the major ha zards to 

tilled soils with slopes exceeding 2 per cent . Vegetat ed waterways , t erraces , 

contour farming, strip cropping , proper use of crop residues , adequa te use of 

I 

ferti l i zer s , and conversion of marg i nal croplands t o permanent vege t ation a r e 

the maj or treatments needed to control wa t er erosion and provide protection to 

croplands. Some agricultur al lands with excess water are in need of drainage . 

In the western and northern parts of the r eg i on , both wind and water e rosion are 

I dominant problems on crop l ands . 

Agriculture is the pr incipal i ndustr y of the region, hence , the' pr i mary

I interest of basin residents i s i n the land and i ts producti vity . While hi s t or 

I ical l y mos t of t hos e f arming the land were concerned primarily with t he cur r ent 

year's crops and gave l ittle thought to the long-term future conditions of their 

I land , educa t i on and concerns fo r t he f u t ure have brought about changed attitudes 

and outl ooks. Today, although not yet univer sal, there is widespread inter es t 

I 
I in land treatment and management practices to a l l ow fo r safe and cont i nuous 

production wi thout causing land de teriora t i on. Improved management pr acti ces 

are easily unders t ood and can be instituted by individuals with only limit ed 

I guidance needed ; however , wa tershed improvements, such- as those provided for 

under Public Law 566, r equire planning and technical study by trained individuals. 

I 
I Also, the laying out of contours, terraces, and gully erosion controls exceed 

individual capabilities. Thus, there is a need for increased funding to accel

erate these Department of Agr iculture programs. 

I 15. Streambank Erosion and Channel Aggradation and Degradation 

St reambank erosion is a relatively serious problem throughout most of the 



Mis sour i Region, resulting in many acres of lost land annually and affecting 

numerous individual land owners. Solutions are costly, and , in most instances, 

so l ut i ons are not economically feasible and usually involve natural environ I 
mental controversy. Critical problems occur at many of the bridge crossings, 

par t i cul a r ly during high flood flows. These high flows often cause erosion 

around br idge abutments and cut through streambanks thus undercutting highway 

approaches. Bank deterioration has occurred tmmediately below many of the large 

dams and is particularly serious below the Garrison and Gavins Point Dams on the 

Missouri River. The most extensive erosion problems occur in ASA's 1004, 1005, 

1009, 1010, and 1011 with the average annual dollar damage being greatest in 

ASA' s 1009 and 1010. The lengths of serious streambank erosion and dollar 

damage estimates by ASA's and by states are presented in Technical Memorandum I 
No. 2 . 

I
The Corps of Engineers examined hank erosion problems on the Missouri River 

below t he s i x large main stem dams to the headwaters of the navigation and bank I 
s tabili zation project at Sioux City, Iowa , in its recent report on the upper 

Missouri Ri ver (Umbrella Study). That report recommends remedial measures for 

al l locations not previously authorized by Congress. Previously, Congress 

author ized remedial measures at specific locations and for demonstration pro

jects as described in P.L. 88-253, Section 32 of P.L. 93-251 , and Section 161 of 

P.L. 94-587. Except for authorization of emergency bank protection measures for 

the protection of public and quasi-public facilities under the Corps of Engineers 

continuing authorities program, the Missouri River navigation and bank stabili

zation project, and areas below the Garrison Dam, no other major bank protection 

proj ects have been authorized in the region. 

Channel aggradation and degradation are problems at many locations through

out the region, affecting the water intakes of many municipalities, power plants, 

industry, and irrigators. At locations immediately downstream of channels which 
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I 
have been straightened to improv e t heir carrying capacity, many channe l s have 

filled in to the extent that t hey have l ost much of their original capacity. 

This is caused by the faster moving wa ter dropping its sediment load a s i t 

I 
I 

enters a meandering channel which slows t he veloci t y of the water. At other 

locations, straightened channels are caus i ng problems at bridge cross ings and 

threatening improvements because of a degr ading and widening channel. Most of 

the problems have resulted from piecemeal and uncoordinated efforts by i ndi

viduals or groups of individuals. 

I 
16. Flooding Problems and Flood Plain Management 

Much has been written concerning ever incr eas i ng flood damage s des pite 

large public expendi t ures for flood protection projec t s. I t mi gh t be worthwhile 

to briefly review the historic settlement and development fo r a better under

standing of how this came about. Early settlers built their homes and businesses 

I 
I in the flood plains largely because the r ivers provided the means of transpor

tation and wa ter supplies. The r a ilroads located in the flood plains because 

early industry and t he people were there and construction of the rail lines was 

I much simpler and less cos tly . Subsequently, indus try and the peopl e continued to 

build near available transpor tation r ou t es. Congress , in the Fl ood Control Act 

I 
I of 1936, declared that flood control was in the na tional interest and subsequently 

authorized and fund ed many projects to reduce t he damages and to alleviate human 

suffering r es ulting from f loods. In many ins tances, the flood control proj e cts 

I resulted in more intensive use of the flood plains and "many of the projects did 

not prov i de complete protection. These are only general observations and many 

I 
I exc ep t ions could be made. Followi ng the trend of increasing annual flood damages , 

Co ngress has instituted a National Flood Insurance Program in an effort to 

reduce annual disaster assistance outlays through the increased availability of 

I f lood insurance. This program includes extensive mapping programs of flood 

plains and classif ication of flood-prone areas to assist local interests in t he 

I 
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control of developments permitted in the flood-prone areas. Studies by the Corps 

of Engineers and the Soil Conservation Service currentl y consider a l l manners of 

possible means to reduce or control floods and f l ood damages . These i nc lude 

structural measures (upstream reservoirs, l evees , floodwalls , and channel impr ove

ments); flood plain management, including zoni ng and regulation; flood proofing 

of existing and any proposed buildings; evacuation; and others. 

In the Missouri Region, flood damage'estimates were i nventoried by the Soil 

Conservation Service for drainage ar~as 9f les s than 400 s qua re mi les and by 

the Corps of Engineers for the remaining areas. The est imates made reflect a 

continuation of recent trends of Federal appropriat ions for structural measures 

and recent trends of flood plain regulation. The est imates show that, using 

1967 dollars, the average annual damages in the region for 1975 wer e abou t $228 

million, which are estimated to increase to about $233 mil l ion by 1985 and to 

about $270 million by 2000. Over 45 percent of t he annual damages occur in ASA 

1011 which can be attributed to the greater amount of devel opment and more 

frequent flooding because it is in the more humi d part of t he regi on. These 

estimates reveal that flooding is a major problem throughou t much of the region. 

Numerous cities and communities have sever e flood problems and large agricul

tural areas are subject to frequent flooding . 

Since there are many remaining severe flooding problems in the r e gion, water 

and related land resources development planni ng s houl d consider all means wher eby 

flood damages can be reduced, which may be s t r uctur al -solutions. Since f lood 

control, f l ood protection, and national flood insurance are all Feder a l pro

grams, it is obvious that any measures which would result in annua l benefi t s or 

reduction of annual flood l os s es gr eater than the annual cost of the Federal 

programs should be undertaken. Efforts should also be made to improve warning 

systems of impending floods so as t o r educe or eliminate the lives lost and 

reduce human suffering from flooding such as that which occurred at Rapid City , 
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I 
Sou th Dakota, in 197 2 and i n the Big Thompson Canyon in Colorado in 1976. 

I 
1 7 . Muni c ipa l and Indust rial Water Needs 

The Saf e Drinking Water Act of 1974 authorizes the Environmental Pro tection 

Agency t o r egulate the contami nant l evels in public water systems and t o promul 

gate na t i onal pri mary standards for drinking water , which includes all public 

sys tems with 15 or more connections and serving 25 or more persons , excluding 

s ystems used pr imaril y f or storage. The " States are given primar y enforcement 

I 
 r esponsibility. Many small communities i n the region do not have readily avail 


able wa t er s upp ly s ources which can pass standard public health requirements nor 


I do they have the f i nancial means whereby acceptable water supplies can be obtained. 


Wi thout considerable Federal ass i stance , it is highl y doubtful whether many of


I these communities wi l l ever have acceptable public water supplies. 


There are many communities and even several large cities in the r egion wi th 


inadequate s ources of water supplies to meet these current and projected needs. 


I The recent drought has affected many areas . Many communities and livestock 


r a i ser s , particularly in the Dakotas, were forced to haul in water supplies. 


I 

I Many others instituted wa ter rationing to conserve available supplies. The far 


below normal wi nter snowpack in the Rocky Mountains is causing great concern, 


particul arly in Colorado where plans for water rationing and water use res t ric


I tions are being readied i n case of need. 


I 

Studies are underway and some have been completed on tentative schemes to 


I 

s upply M & I water to a number of communities in eastern South Dakota. Similar 


studies are programmed for western South Dakota. Numerous studies have been 


made and others are underway to consider alternative schemes to supply M & I 


I water for the cities and communities along the Front Range area of the Rocky 


I 

Mountains in Colorado. Many communities in northwestern Missouri, southwestern 

Iowa , and southeastern Nebraska obtain their water from shallow aquifers which 

tend to dry up or nearly so during extremely dry periods. While rural water 
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dis t ricts are meeting some of the needs, many others are needed, and, in the 

more thinly populated areas , these types of solutions are far too costly. I t is 

obvious tha t s ol ut ions are not easy, they are generally quite costly, and in 

many cases, ar e beyond t he f inancial capability of those in need. 

Even the large metropolitan areas of Kansas City and Omaha, situated along 

the Missouri Ri ver have problems. The problems are not a lack of water, since 

the Missouri Ri ver has an adequate supply; but relate to economics. The Kansas 

City Metro area obtains its water fro~ the Missouri and the Kansas rivers; 

however , t he population is spreading and moving in directions away from the 

rivers. Consequently, the distribution systems are being constantly extended and 

pumping becomes more costly. Sources of water supplies near the extremities of 

the expand i ng population areas are being sought in an effort to reduce di stri

bution systems and pumping costs. Omaha, to meet its westward expansion needs , 

obtains a part of its water from wells in the Platte River alluvium. Some 

concerned citizens in the area are raising objections against Omaha's use of 

Platte River water. Other cities in the region also are facing problems con

cerning adequate sources of future water supplies and the costs of meeting 

expanded needs. 

18. Wa t er Quality and Low Streamflow Augmentation 

Over a ll , the water quality objectives for the Missouri Region are dictated 

by Public Law 92-500. Section lOI(a)(2) states: " .•• it is the national goal 

that wherever attainable, an interim goal of water quality which provides for 

the protection and propagation of fish, shellfish and wildlife and provides for 

recreation in and on the water shall be achieved by July 1, 1983." In general, 

it can he assumed that effluents from municipalities, industries, and feedlots , 

whi l e currently causing some degradation immediately downstream from outfalls , 

will he appropriately treated as required by P.L. 92-500. 

At this time, there are no known feasible means of controlling quality 
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problems caused by farm and ranch operators a lthough increasing emphasis is 

being placed on management of irriga t ion water use and on education and t raining 

I i n the use of farm chemi cals. It may be pos sible t o r educe somewhat the s a lini

ty of irrigation return flows in some areas, a l though to what ext ent i s not now 

de t erminable. One of the more significant str eam pollutan t s t hr oughou t mos t of 

the Missouri Region is sediment resulting f r om s heet, gully , and streambank 

erosion. This problem is most prevalent'throughout ASA 1009 and the nor ther n 

part of ASA 1011 in northwestern Missouri and southwestern I owa. Al t hough 

improvements in l and conservation pr a c t i ces, control led gra zing , taking some 

lands out of cultivation, and instal l i ng control s t r uc t ures will pr obably lessen 

the pollution, stream sedimen t will always be a ma j or problem . Al so, t here ar e

I no apparent feasible solutions to the wa ter qua l i ty pr oblems caused by o ther 

natural ly polluting areas, such as t he Badlands of South Dakota in ASA 1005. 

I 

The amount of data available concerning the quali ty of sur f a c e wat er s in 

the regi on is somewhat l ess than desir able. Mor e sampling s t a t ions and a reliable 

me t hod to transmi t t he available data are needed t o pr ovide be t ter cover age. 

Records a t ex is t ing stations are not ava i lable fo r a period l ong enough to 

define accura tely the changing quality of water . Data concerning t he b iologica l 

qualit y of surface wat ers are particular ly defici ent . The staf f report to the 

I National Commission on Water Quali t y recognized the lack of da t a as a na t i onwi de 

problem . Also, the staff encountered pr oblems in attempting an envir onmenta l 

I 
I assessmen t of the P.L. 92-500 program. The staff report, dated Apri l 1976, 

states on Page IV- I : "measuring and predi cting the environmental impacts of 

introduci ng certain pollutants into a controlled aquatic system is poss i ble. 

I However, relating that information to entire drainage systems, and accurately 

predicting effects r esulting from introducing po l lutants to or removing them 

I 
I from complex aquatic environments , usually stretches the application of eco

systems analysis beyond the present state-of-the-art and beyond the existing 
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data base." Therefore, the exten t of the effectiveness of point-source t r eat

ment, as required by P.L. 92-500 , on the complex aquatic ecosystem or i n restoring 

waters to a pre-man s ta t us wi ll never really be known. 

While it appears that practically a l l point sources will be treated by 1983 

to meet the prescribed requi r ements of P .L. 92-500, the region wil l s til l have 

water quality problems result i ng from non-point sources. Also, i n some areas, 

it is doubtful that the l ow, errati c str eamflow can adequately assimil ate even 

properly treated was tes. Particularl y in those areas and possibly in o t he r 

areas where advanced trea t ment would prov e to be quite costly, considerati on 

should be given t o r eservoir s t orage to augment low streamflows wher e t h i s 

proves to be the only viable or most economical alternative. 

19. Growth-No Growth 

Like many par ts of the Nation, many areas of the Missouri Regi on and some 

segments of the popula t ion have voiced a preference for a "no-growth" policy, 

although most states encour a ge indus trial expansion and associ ated growth. Many 

ranchers, farmers, and others l iving in the coal-field areas of Wyoming , Montana, 

and North Dakota oppose devel opment of the coal fields, not only because of the 

land disruption but because of t he influx of people and expressed fears of 

attendant social pr oblems. They would pref er a status quo to protect t heir 

current life styles. Some i n terests in the Rocky Mountain Front Range area in 

Colorado oppose fur ther developmen t because of strains being placed on the 

environment and particul ar l y the available water supplies. Whil e the most often 

expressed f ears concerning environmental disruptions are those which would 

result from i ncr eased developments, many fears are related to increasing water 

uses. I ncr eased water needs of many areas can be met only by additional reser

voir s torage, water diversion, or some other man-made provisions . Additional 

reservoir storage and water diversions always cause concern and protests from 

those concer ned with environmental issues. Therefore, if there is to be gr owth, 

-96-

I 




I 

I 

I 
I 

I 
I 
I 
I 
I 

the needs of the add i tiona l people will have to be met by some means. The 

solutions will not be easy . 
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V. 	 IMPLI CATIONS OF NOT SOLVING SEVERE WATER AND RELATED LAND RESOURCES 

PROBLEMS 
 I 

The wa ter and related land resource problems of the Missouri Region are 

widespread and di verse, and are typified by its varied climate and topography . 1 
The 	average t emperatures, rainfall, and streamflows are determined from many 

extremes. Thr oughout most of the plains area temperatures above 100 degrees 

Fahrenheit dur i ng the summer months are quite common as are readings below zero 

degrees in the winter months. Droughts and floods occur intermittently and 

average annual rainfall is usually just a comparative number. Problems and 

issues and the means to resolve them are compounded by increasing needs for 

water and growing competition for the available resources. The implicat i ons of 

not 	re·solv i ng these problems are many and varied . Views of the various int eres t I 
groups are dif f erent and their approaches toward resolution are not in agreement. 

Therefore, it is apparent that there will never be complete agreement on the 

implications of no t resolving the severe water and related land resource problems 

of the Mi s s ouri Region. The perceptions of some would lean toward development 

and use of the water and land to meet growing food, fiber, energy, and i ndus

trial needs whil e others would tend toward preservation and conservation because 

of environmen t a l and ecological concerns. 

A. SRF , MCC, and Other Estimates 

The State/Regional Future (SRF) estimates of current water and land use and 

proj ec tions for the years 1985 and 2000 were compiled from estimates prepared by 

each of the 10 s tates . The Modified Central Case (MCC) estimates are being 

prepared by the Federal agencies using a somewhat uniform set of criteria. 

Since the MCC estimates are currently being revised, regionally prepared impli

cations concerning these estimates, and others, such as those appearing in the 

1971 Framework Report and those used in connection with the Departments of 

Interior and Army Memorandum of Understanding on Water Marketing Policies from 

Missouri River main stem reservoirs, would have implications different than when 



I 
I 
I 

I 

I 
I 
I 
I 
I, 
I 
I 

using SRF and MCC estimates. The need for a study to determine more precisely 

current water uses and water availability has been discussed pr eviously. While 

implications using various estimates could be drawn, such a discussion here 

would be of questionable value since the need f or a more definitive s t udy is 

being discussed widely. Rather, it i s considered to be more useful to discuss 

i mplications concerning t he 19 major problems and is sues aff ec ting t he Mi s souri 

Region. The SRF and MCC estimates of water wi t hdrawal s and consumptive water 

use and, resultant deplet i ons of st~eamf1ow are s ignif ican t l y greater than other 

previous estimates. Becaus e of this , some adverse comments were genera t ed; 

particularly, as these greater estimates affect t he curr en t and proj ec t ed opera

tion of the Missouri River main stem reservoir proj ects and the i ndi cated amounts 

of water available or likely to be available at and in the Missouri River be low 

these projects. With the indicated reduced inf l ows t o the rese rvoirs, less 

power would be generated, which would af f ect power ra tes calculated to repay the 

power investments. 

B. Major Problems and Issues 

With Indian and Federal reserved water rights be i ng indeterminable, wa ter 

resources planning is dif f icult and, in some cases, imposs ible. Until these 

rights are quantified, planners cannot de t ermine how much wa t er is available for 

use where and in what quantities. Al t hough planning can proceed on the basis of 

"what if" type scenarios, there is grea t reluctance to make large i nves tments 

for wat er res our ce developments withou t adequate assurance that the quan tities 

of water needed will be ava i labl e to make possible the repayment of the invest

ment costs. 

Ther e is a need to determine more precisely how much water is cur r ently 

being us ed, where it is being us ed, and for what purposes. These determinat i ons 

will then l ead to a better knowledge of how much water remains to mee t future 

needs. Until this study is completed, planning for future water uses, quantifi
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cation of instream flow needs, water allocations, and related subjects cannot 

proceed with the definition needed. The implications of not resolving the 

quantification of current water uses are self-evident and place a stigma of 

uncertainty on planning for future water uses. 

Water for energy is a problem. While completed studies and those underway 

indicate that adequate water supplies needed for energy development are avail

able, the water is not always available ill the quantities at the precise locations 

needed. The current Level B study of the Yellowstone River Basin and Adjacent 

Coal Area, scheduled for completion in 1977, will delineate the areas where and 

what types of water resources development projects are needed, as well as provide 

esti mates of the quantities of water involved. If greater reliance is to be 

placed on the use of coal to meet the Nation's energy needs, development of 

adequate water supplies will also be required. 

The effects on surface water supplies and on streamf10ws caused by the 

increased pumping of ground water for crop irrigation and other uses need to be 

defined in many areas of the Missouri Region. Also, there is a need to more 

fully understand the effects of ground water pumping on the available storage in 

various aquifers. Since each aquifer is unique and the effects on streamflows 

vary, specific areas for study need to be delineated. The consequences of not 

determining the basic relationships and subsequent management strategies to 

conserve or use the available supplies could be severe economic and social 

problems for large areas throughout the region. 

Any proposal for transfer of water from one basin for use in another basin 

or across State lines is generally approached with considerable caution because 

there are legal questions concerning water rights and opposition from local resi

dents. While some transfers of this nature are provided for under existing 

compacts and treaties, it appears that more serious consideration should be 

given to transfers from water surplus areas to water short areas. In some 



I 
cases , s uch transfers of water may provide the most feasible solution to mee t 

I 
I 

ener gy , food, fiber, or ot her needs. 

It is often argued t hat legal, policy, and institutional issues are the 

probl ems r ather than t he water resource itself. However, these are man-made 

contr i vances established s upposedly to solve the water problems or to protect 

the right s of indiv i duals, groups , local governments, States, or the Nation 

concerning t he quant i t y and quality of the water resources. Since man created 

t he l aws, pol i c i es, and institution~, he should also be able to change them if 

thi s proves to be the obvious solution. Closely related are cost-sharing probl ems 

c i ted i n t he recently completed WRC study made in response to Section 80(c ) of 

t he Wa ter Resources Development Act of 1974. Congress has passed many l aws , 

established policies, and created institutions to construct and manage water 

resour ces developments in cooperation with States and local governmental entities . 

Also established have been cost-sharing arrangements, usually de t ermined on the 

I bas i s of the nature of t he benefits and non-Federal capabiliti es and respons i 

bilities. Resul ts of the Section 80(c) study were never transmitted to the 

I Congress. The current uncertainty surrounding the Federal role in water resource 

developments and cost-sharing arrangements needs clarification. It i s hi ghly 

doubtful whe ther large wa ter resource developments would be undertaken by any 

I entity wi thout considerable Federal involvement and funding. 

Instream flows needed to provide and support recreation and maintai n fish

I 
I eries, wildlife, and ecosystems are not very well defined. At least partly 

because of this, there is a tendency on the part of conservationists and those 

concerned about maintaining ecosystems to generally oppose almost all diversions 

I from s treamflows and~ particularly, any proposed new diversions and projects . 

In many cases the currently stated minimum streamflows are conSiderably greater 

for some periods of the year than occur under present conditions of development 

and water use. Without quantification of minimum streamflows needed and based 
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on more thorough studies and sci entific analyses than are presently availabl e , 

any new water diversions or proposed project developments may encounter de l ays 

until such determinations are ma de. 

Water-related recreation needs t oo ar e not very well defined. The SCORP 

reports prepared by t he States lack unif ormity, making it dif ficult t o prepare 

regionwide assessments of needs. Ther e i s a need to establish uni f orm procedur e s 

and sets of cr iteria for est i mating var ious activity participations and in 

projecting water based recreation needs. Until this iH accomplished, it wil l be 

difficult to determine the adequacy of exis ting water bodies and f acili t ies to 

meet current r e creation needs a nd ev en more dif f i cult to project the f uture 

needs. 

The environmental concer ns and issues rel ated to water uses , water r esour ce 

developments, and water availabi l ity are generally directed to the notion t hat 

any change is detrimental to the envi ronment. Since t here are few yar dsticks by 

which to measure envir onmental or ecologi ca l changes which would res ul t from 

increased or cha nged wa t er uses or from wa t e r resource development s , many deci

sions are based largely on j udgmen t s of wha t t hese eff ects would be . The Federal 

agencies have greatly improved their cons ider ati on and present a tion of envir on

mental and ecological effects in r eports and environmental impac t s tatements on 

proposed significant Federa l actions . However, the constantl y expandi ng l ist of 

endangered spec i es and addi t iona l envi ronmental fac tors to be conside r ed make it 

difficult to keep envi r onmen t al a ssessments curr ent a t all times and, a t t imes, 

have even prevented completed pr o j ec t s from becoming operational. Addr essing 

environmental concerns and i ssues is complex and difficult, and it becomes 

nearly impossible when the s e are constantly changing. While evaluati on pr oc edures 

f or deter mining pr oj ect benefits and costs are quite clearly established , simila r 

evalua t ions of env i r onment a l and eco l ogi ca l e f f ects are not established, maki ng 

it difficul t to prepare meaningful omparisons. 
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The f lows t o maintain an 8-month season for the Missouri River navigation 

I 

I project extending 732 miles f rom Sioux City, Iowa, to the mouth of the river are 


dependent on the amounts of water in storage in six large upstream ma in stem 


reservoirs operated by t he Corps of Engineers. During prolonged drough t periods, 


upstream depletions and tr ibutary inflows may not be adequate to sus t a in a ful l 


8-mont h naviga t ion season . If upstream depletions become too great or dr ought 


conditions persist , Missour i River towboat operators may have to be satisf i ed 


with a shorter s eas on or in time th~y may elect to forego attempts to maintain 


operations all t oge t he r . If either of these events happens, shipper s will 


I probably have to rel y partially or entirely on some other form of t rans portation 


for t hose commodities they normally ship by river barge. 


I 

I There is a grea t need f or soil conservation and land trea tment measures , 


gully er osion contro l structur es, and streambank erosion contro l throughout mos t 


I 

of the region. Sheet er osion resul ts in loss of valuable topsoil and gully and 


streambank er osion causes loss of valuable and irreplaceable lands . Mos t of 


I 


this s oil l oss ends up as sedimen t i n the streams and rivers where i t causes 


further problems, parti cularly those of water quality. The implications of 


these soi l and land l osses on agricultural productivity are s elf - evi dent. While 


the collective losses in any one year may not be great, the l ong-term eff ec t s 


could r esul t i n ser ious reduction of the agricultural producti vity of the 


l ands. 


I Fl ooding is a problem throughout much of the Missouri Region . Although 


most of the major metr opolitan areas have a fairly high degree of protection

I 
I 

along the major waterways, there remain numerous problems along small tribu

taries and from a lack of adequate internal drainage. Many small communities 

suffer repeated damages to improvements currently located in the flood plain 

I areas. Agricultural damages and rural improvements, such as roads, bridges , and 

utilities, remain high throughout most of the region. While flood insurance 



may reduce some of the f inancial losses to residents of the flood plains, i t 

does nothing to alleviate the hazar ds to human life and health, not to mention 

the massive efforts requir ed t o cl ean up the mud, slime, and debris left by 

floods. Crop losses and damag es to farm and other rural area impr ovemen t s cause 

financial hardships on the f a r ming communities. Projections of increased world 

food and f iber requirement s indicate the need for additional rural flood pr o tec

tion as one means of increasing agricultu~al productivity. Floodi ng, a s wi th 

other natural disasters, causes damages which do not add to productivity. 

Most of the large metropolitan areas of the region have adequate water 

supplies to mee t current needs . One of the exceptions may be the Denver Me tro 

and the Rocky Mountain Front Range area in Co l orado where i t has been i ndica ted 

that, if current drought condi t ions persist water rationing may have to be 

invoked. Many sma ll communiti es t hr oughout much of the region have an inadequate 

source of supply and others are using water which does not comply with public 

health standards. No t improv i ng t he quantity and quality of water suppl i e s where 

needed results in health hazards, human suffering, and disruption of many of the 

soc ial amenities of area r esidents . Inadequate water supplies discourage the 

location of many new industries in small communities. 

It is estimated that all po i nt sources currently discharging into wa terways 

will be treated adequately by 1983 as required by P.L. 92-500 . Despi te this, 

there will be some areas in the region where persistent low flows are not adequate 

to assimilate the remaining was tes . Where further treatment would be unr easonably 

expensive, consideration shou ld be given to reservoir storage to provide low-

flow augmentation. The National Water Quality Commission Report indicates tha t 

t rea tment of mos t urban storm runoff will be very costly. Reservoir detention 

or r eservoir s t orage to augment low flows may prove to be the most feas i ble and 

economical solution. In other areas where flows are persistently low for extended 

periods, reservoir storage to augment low flows and improve water quality may 

I 



I provide the only viable and economically justifiable solutions. If such storage 

does not receiv e adequate consider at i on during water quality and wa ter r esource 

I planning studies, the most economi cal soluti on to water quali t y problems in some 

areas may not always be selec ted. 

I If a policy of no growth or very l imited growth is es poused by an area or a 

state, economic hardshi ps may r esul t. If very restri ctive policies concerning 

development of the coal areas ar e adopted , the Na t i on may suffer from a lack of 

adequate energy sources to meet the .needs. The fu t ure prosperity of the Nation 

is dependent on interregional coordination and exchanges of goods and services, 

while taking appropr iate precautions so as not to exploi t the r esources to the 

complete detriment of a par t icula r area. Reasonable precautions should be 

undertaken and Federal assis tance may be required t o meet increased social costs 

I impacting 

I 
I 
I 
I 
I 
I 
I 

I 


on specific localit i es. 



VI. REGIONAL VIEWS OF PRESENT AND EMERGING NATIONAL ISSUES 

The regional views of present and emerging national water-resource related 

problems and issues will be furn ished i n the regional commen t s on the dr a f t 

National Assessment Report. Al though most of these views are known a t this 

time, it is considered more appropria te t o res erv e comments s ince the emphas is 

and manner of presenta t i on in the nat i ona l r eport coul d alter the nature of the 

regional comments. 

I 

I 


I 


I 

I 

I 
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I 
VII. REVIEW PROCESS AND PUBLIC PARTICIPATIO 

I 
I Preparation of the regional techni cal memorandums was under t he direction 

of the Framework Upda te/Na t iona l Assessment Commi ttee of the Missouri River 

Basin Commission, using guideli nes provided by the Water Resources Council. The 

I Committee provided leadership and di rection to the MRBC staf f in acquiring da t a 

and preparation of the memorandums. Each memorandum was approved f or final 

I 
I publication by the MRBC members. Draft eop i es of t his fourth and f inal regional 

technical memorandum were f urnished . to t he 10 member States and 10 member Federal 

agencies of MRBC through pri ncipal contacts previously established for each State 

I and agency. In add i tion, each Sta te and Fed eral agency cont act was requested to 

furnish a list of those agencies , off i ces , and o thers given an opportunity to 

I review and comment on the draf t . Thi s l is t is included in App end i x I. Sta t e 

I and Federal agency member 

pation and review were t he 

I 
I 
I 
I 
I 
I 
I 
I 
I 

comments a r e included in Appendix II. Public partici

r espons i bilit y of each St a te. 



VIII. CONCLUSIONS AND RECOMMENDATIONS 

A. Conclusions 

The examination of water and r ela t e d l and r esource problems in t he Miss our i 

Region conducted as a part of the 1975 Nat ional Wa ter Assessment af f orded an 

opportunity to review ongoing studies and progr ams, to examine problem areas 

where there are no ongoing studies, t o r eview the major problems and issues con

fronting the region, and to assess the ade9uacy or i nadequacy of the available 

water resources to meet the needs. From t his examinat i on certain conclus ions 

can be drawn and recommendations made. Recognizing that planning and e s tablish

ment of programs concerning wa ter resources are dynami c processes , t he pr ocedures 

and processes proposed must be f lexible and r espons ive to the ev er changing 

goals and objectives as expressed by Federal and St ate laws and poli cies and, 

above all, the expressed desires and needs of t he people . 

To determine the serious problems and i s s ues confronting t he r egion, Fed

eral and State agency representativ es were reques t ed t o i dentif y and locate 

major water and related land resource problems wi t hin the i r a r ea of responsibil

ity. From these, tentative analytical ar eas we r e delineated on maps and descrip I 
tions of the problems occurring in ea ch a rea were pr epared. This proc es s resul t ed 

in identification of 58 problem areas. A prel imi nary screening pr oc es s reduced I 
the number to 32 containing the more serious, urgent, and complex prob lems and I
issues. Ongoing and recently comple ted studies were then revi ewed t o dete rmine 

their adequacy in addressing the problems of t he 32 problem areas. As a r esult I 
10 problem areas wer e retained f or f ur t her analysis as presented in Technica l 

Memorand um No. 3. 

There are many s erious water resource probl ems and needs in the 22 pr ob lem 

Ia r ea s currently under s t udy. Some of the ongoing and continuing Federal agency 

and Sta te programs wil l no doubt res olv e some of t he problems but by no means I 
al l of them. The r ema i ning problems and issues of the areas under study should 
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I 
be addressed by pr esenting alternative plans or programs for problem resolution 

I 
I and making appropriate r ecommendations for implementation of projects or programs . 

Until these studies are completed and followed by project construc t ion or program 

implementation, the problems will remain unless resolved by l ocal enti ties. 


I Most of the major pr obl em resolutions are usually far beyond the financi a l 


capabiliti es of t he local entities. 


While the probl ems and i ssues in t he 10 pr oblem areas present ed in Technical 


Memorandum No. 3 ar e serious, a reanalysis indicated that the following conclu


sions concerning each could be drawn: 


I Bad Ri ver Basin , Sou th Dakota--The Corps of Engineers has Congressional 


au t horizat ions t o s tudy a l l of the area west of the Missouri River in Sou t h 


I 
I Dakota, including the Bad River Basin. This study is proposed f or f unding in 

fiscal year 1979. Also, an MRBC sponsor ed subregional analysis i s proposed to 

be under taken by 1985 or sooner. 

I White River Basin, Nebraska and South Dakota--The Corps of En gineers has 

Congress ional author i zations to study all of the area west of the Missouri River 

I in South Dako t a, including the White River Basin. The Corps is also proposing 

I 
that a s eparately au t hor i zed study of the White River Basin be i ncorpora ted into 

the we s tern South Dako ta s t udy, which would then include that part of the White 

I River Basin i n Neb r a s ka. The wes t ern South Dakota study is recommended for 

funding in f i scal year 1979. Also, an MRBC sponsored subregi onal analys is is 

I proposed t o be undertaken by 1985 or sooner . 

Big Si oux River Basin, Iowa, Minnesota, and South Dakota--The Corps of

I 
I 

Engi neers has a funded ongoing study covering the Upper Big Sioux Ri v er Basin 

and an Eastern South Dakota Water Supply study. This combined s tudy is scheduled 

for completion in 1979. The bureau of Reclamation recently completed several 

I studies for specific water problems, particularly those affecting Sioux Falls . 

An MRBC comprehensive study of the Big Sioux River Basin , including t he Mi ssouri

I 
I 
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River near the mouth of the Big Sioux River is currentl y scheduled t o be ini

tiated in 1980 to assimilate and to fill out a ba sinwide pl an. 

North Platte River, Wyoming--This area would be included in a proposed 

Upper Platte River Basin Water Management Program study to be led by MRBC and 

the Department of Interior for initiation in fiscal year 1978. 

Nebraska Panhandle--This area would also be included in the proposed Upper 

Platte River Basin Water Management Program study for initiation in fiscal year 

1978. 

Upper Republican River Basin, Colorado, Kansas, and Nebraska--The Bureau of 

Reclamation hopes to initiate work on an Upper Republican River Basin Water 

Management study at an early date, and the Soil Conservation Service has an 

ongoing cooperative study covering the Republican River basin in Nebraska. 

These agency studies will be coordinated and will cover t he major water problems 

of this area. I 
Big Blue and Little Blue River Basins, Kansas and Nebraska--The State of 

I
Nebraska has studies underway leading toward preparation of a comprehensive plan 

for the second section of the State water plan for this basin in cooperation I 
with and assistance from several Federal and state agencies. Assuming that the 

Federal agency assistance continues as programmed, further study proposals are 

considered unnecessary at this time. 

ITri-Cities, Missouri--The most serious problems in this area are related to 

pollution of both surface and ground waters. Presumably, EPA's P.L. 92-500 pro I 
grams will resolve the major point source pollution problems in the area. Other 

point source pollution problems may require the attent i on of St a te and local 

programs and enforcement. One remaining pollution probl em stems from acid mine 

Idrainage from orphaned coal mines. Unfortunately, there currently are no 

Fed eral programs to resolve this problem. An MRBC s ponsor ed s tudy of the I 
Missouri River drainage between Kansas City and the mouth i s proposed to be 



II 
undertaken within the next 5 to 8 year s and would address thes e and other problems.

I 
I 


Lake of the Ozarks, Missouri--The primary concern in t his pr oblem area re


lates to surface water quality problems, incl uding both point source and non


point source pollutants. The ma jor problems ident i f ied a r e caused by both point 


I and non-point sources of pollution. Although i t i s expected that much of the 


present non-point pollution fr om up s t r eam sources will be l essened by the Harry


I S. Truman Reservoir, some sources will s"till be v i able. Much of the visible 

pollution is the result of unplanned and uncontrolled land use surrounding the 

lake. Surveys indicate serious pollution in certain high use coves and bays due 

I to poorly treated wastewater di s char ges from resor t a reas . Also septic tank 

leachates are known to be problems in other areas and these affect not only sur

I 

I face waters but ground wa ters a s well. There is a s eri ous and pressing need for 


laws and policies to govern the r esidential and r e sor t development. While, as 


mentioned above , water qual i t y is s eriously affected in h i gh use areas, the main 


I body of the lake still has good water qual i t y . 


Ogallala Ground Water Area, Color ado, Kans as , and Nebraska--A study of this 


I 

I problem area, which extends sou t hward from the Missouri Region, has been ini


tiated through funds provided by t he Eco nomi c Development Administration. 


To determine the adequacy of bas i c da ta collect ion programs in the region, 


I the HRBC Fourth Annual Report, Basin and St a te Priorit i es , da ted February 1977 


was utilized. This report shows t he need f or improving programs in all ten 


I 

I Sta tes in t he foll owi ng categories of basic data collection and the relative 


priority adopted for each category. While accorded these overall pr i or ities 


regionwide, it i s recognized t hat for gi ven portions anyone of t he basic data 


I needs mi ght there assume first importance. In the report i t i s recommended t hat 


a t ask force of Sta t e/Federal representatives be des i gnated to determine da t a 


I 

I gaps f or specific upcoming needs and thus assist in determi ning priorities to 


overcome these gaps. 




I
Basic Data Collection Needs 

MRBC 
Priority Study Subject or Area I 

1 	 Soil surveys 

2 	 Topographic mapping 

3 	 Expanded stream gaging networks 

4 	 Archeological, paleontological, and historic 
inventory appraisals 


5 Expanded water quality monitoring 


6 Land use inventory, inc luding flood plains 
 I 
7 	 Ground water da t a acquisition 

8 	 Water use inventory 

9 	 Color infrared aerial photographic coverage I 
The planning-related research needs of the region were also prioritized in 

the MRBC priorities report and are listed below: I 
Planning-Related Research 

IMRBC 
Priority Study Subject or Area 

1 	 Transfer water-use ef f iciency knowledge to I 
operating practice 


2 Strategies for water quality/quantity management, 
 I
including non-point sources of pollution 


3 Water supply availability and requirements 
 I 
4 	 Biological-physical-chemical water quality 


interactions 
 I 
5 Weather modif i cati on 


6 Maintenance of minimum streamflows and instream 
 Iflow needs 

7 Appl i cation of remo t e s ensing 

8 Mu l tiple-obj ect ive planning 
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I 
The most serious problems and issues confronting t he Missouri Region which 

I 
I cover broad areas and are of widespread interest are described and discussed in 

Section IV(C). While it may be quite difficult to formulate, to the satisfac tion 

of all concerned, plans to study many of t he major problems and issues, the mere 

I fact that the problems persist indicates the need to make extensive efforts to 

initiate appropriate studies. Hopefully, through t he coordinated efforts of

I the Federal agencies, States, and others, all fac e ts of the problems can be 

I surfaced and appropriate resolutions of the problems and issues devised. At 

least, by the process of appropriate studies, a l t er na t ive solutions could be 

I devised from which selections could be made . Where agr e ement among concerned 

interests cannot now be reached for the under t aking of c ertain studies, these 

I 
I studies should not be delayed interminably lest interests outside t he region step 

in and impose unwanted resolutions. 

There is a pressing need to determine the Indian and Federal reserved water 

I rights and the quantification of these rights. There i s great reluctance among 

some of the Federal agencies and some of the States involved to undertake this 

I study at this time because of the fear that it might prejudice the outcome of 

I judicial proceedings. On the other hand, there is cons iderable support for a 

study of Indian and Federal reserved water rights, which would improve knowledge 

I and the basis for negotiated answers in the event the courts are requested to 

adjudicate these rights. Since consensus of MRBC members could not be reached, 

I 
I an ad hoc committee has been retained t o rev iew and monitor activities of Federal 

and State agencies. 

Frequent proposals have been made to undertake a study of al t ernative uses 

I of water, changes i n wa t er us e, water a l locati ons, and related t opics ; however, 

consensus of MRBC members could not be r eached to under take a study of this 

I 
I na t ure a t t h is time. It ha s been generally agreed t ha t such a study should be 

under t aken, although it may not be appropriate at t h is par t icular time. 
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I 
ImpI'oved efficiency in water use a lso should be a major consideration. Wa ter 

thus conserved or saved would be available for other uses or lef t in t he streams 

and underground reservoirs and, in s ome i nstances, may postpone t he need for 

structural developments. .1 
An integral part of the foregoing s tudy would be a deter mination of cur rent 

1water uses and availability. Severa l r ecent estimates, includi ng the SRF and 

MCC, have produced estimates of wat er quantity use and streamflow depletion 

effects of considerable disparity. Tp a ttai n answers that can be given uni fied 

support in these respects, a foremost requirement i s to conduc t in-depth reviews I 
of existing data and their adequacy , and field checks to es tablish dependable 

Ifigures on irrigated lands and the amounts of water actually diver ted and consumed. 

Equally important will be periodic updates. Water consumpt ion must be evaluated I 
in the final analysis on the basis of valleywide accountability rather than 

assumed unit values for smaller areas whi ch tend to over state t he total net I 
depletions. Contrasted to assumptions of fu l l diversions and use , there must be 

Idetermination of actual prac tice and weightings to reflect the mix of spreader 

(flood irrigation only), short, and gener a l l y f ull wa t er appli cation to arr ive I 
at meaningful averages. 

An obvious requirement in satisfying t he needs of the operating agencies, I 
both state and Federal, the MRBC, and o t hers is t o comp l ete the Bureau of Recla

mation's Total Water Management Study now under way i n collaborat i on with Montana I 
Wyoming and as proj ec ted f or North and South Dakota above Sioux Ci ty but exclusive I 
of the Niobrara Ri ver. In this study an attempt i s being made t o inventory the 

actua l irrigated areas and wa ter divers i ons, and finally to es tima te net deple I 
t i ons, etc., by the end of FY 1979 , and this should permit improved water 

accountability above Sioux City . Other similar studies are underway for certain I 
areas below Sioux City that will give improved basic data of thi s type . However, I 
for s izable por t ions of the areas now irrigated and expanding, exis t ing da ta 
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I 

will not show dependable bases upon crit i cal review . Once inventoried, there i s 

I the requirement for each area to be updated per iodically and thus to maintain a 

moving index and evaluation of water use together with availability as shown by 

flow records and reservoir/river operations. With ground truth data of given 

I dates, modern techniques such as remote sensing and infrared photography are 

evolving that should permit better annual or periodic appraisals, as for irrigated 

I 
I areas. 

Recognizing the importance of the subjects here addressed, there is need 

for added early work in appraising the basic data gaps and formula t i ng means of 

I overcoming them over time. Further , with firmer land/water use data, a small 

t echnical committee composed of a representative each from the Bureau of Recla

I mation, Corps of Engineers, and selected states, should review thoroughly and 

upgrade pertinent earlier studies thereof and determine the historical depletions

I 
I 


and residual water supplies over the Missouri Region under pr e sent conditions. 


Having this, the committee could determine progressively for any set of agreed


upon projections of instream dedications, further resource development, and 


I operating criteria, the added depletions and residual flows. With timely updates 


and responses to major needs therefore, this would provide authentic and depend

I 

I able data to be used by all interests for index locations in the region, and 


within whose structure individual State and Federal agencies or others could 


develop more detailed information for particular usage. These index station 

I data are too important, and find too much usage, to continue on any other basis 

than consensus criteria and results, and where these results will be deemed 

I 
I authentic and used by all interests. 

Water for energy is a popular and important topic, no t only withi n t he 

Missouri Region, but a lso nationally. One of t he most often asked ques tions 

I today is, "will there be enough water to meet our energy needs and to supply 

other needs?" A review of the latest available elec tric power project ions f or 

I 
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the Missouri Region by the Fed eral Power Commission s hows thermal e l ec t r i c power 

generation increasing about s ixfold from 1975 to 2000 or from 75,2 36 GWH to 

448,618 GWH. The water consumed in the thermal e lectr ic power cooling process 

is expected to increase from 67 MGD in 1975 to 636 MGD i n t he year 2000. This

is nearly 10 times more water than was consumed i n 1975, bu t it represents onl y 

about 3 percent of the water proj ected for consumpt ive uses in the Missouri 

Region in the year 2000. While a problem. in s ome areas locally , it does no t 

appear that water availability will be a limiting f ac t or on the development of 

projected thermal generation of power in t he reg i on. Depending on s ite location, 

water availability, and other factors, some pl an t s may require a cooling system 

which is more costly than the current most common once-through cooling type. 

There are a number of widespread concerns r egar ding the use of Missouri I 
Region waters to support energy dev e l opment initiatives. Some of the more 

probable impacts on the water resource base incl ude t he bas i c concerns associated I 
with water depletion, altera tion of streamf low pa t t erns, transregi on diversions I 
related to coal slurry pipelines, water quality deterioration , destruc t ion or 

alteration of established aqua t i c ecosys t ems , limi t ations on wa t er-use options, I 
and altera tion of aquifer integrit y including surfa ce-gr ound wa t er interchange. 

Completion of the Level B study on the Yellowstone River Bas in and Adjacent Coal I 
Area should provide much better def inition of t he impacts of energy development I 
on the water resources of this coal- r i ch area . However, it does no t appear that 

wate availabilit y would be a l i mi ting factor , althoug~ adequate water quantities II 
may not always be available at si te-specif ic l ocations. Assuming t hat energy 

dev el opmen t s in t his area would require as much as one-hal f mi l lion acre-f eet I 
annually , this would be onl y about 6 percent of the average annual amount of 

Iwater cur r ent l y f lowing in the Missour i River be l ow i ts confluence wi t h t he 

Yellowstone Rive r and l ess than 3 percent of the average annual flow at Sioux I 
City , I owa. 

I 
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I 
Recent significant increases in the use of ground water for irrigation in 

I some areas of the region are causing considerable concern . Some State legisla

I tures are discussing making changes in water l aws concerning the use of ground 

water; however , there is general recognition that bet ter information on ground 

I water recharge rates, short-term and long-term effec t s on a quifers and on stream

flows, pumpage rates, falling wa t er tables , and similar da t a are badly needed 

I before a ttempting to significantly change or add to existing laws. Study areas 

I need to be established and study criteria established for those areas where 

ground water use is increasing significan tly and the bas ic studies initiated as 

I soon as possible. 


Interbasin transfers of water may provide the most viable and economical 


I 

I solutions to the problems of some water short areas. Existing legal and other 


restrictions pertaining to interbasin wa t er t ransfers s hould be reviewed, particu


larly where it is determined t hat the need is grea t and o ther solutions are not 

I 
 available. 


Legal, policy, and ins t itutional arrangemen t s concerning water resources 


I should be reviewed periodi cally to determine i f t h ey are a part of the problem, 


if they are outda ted, or if changes woul d improve prob lem resolution possibili 

I 
I 

ties. Recent Congressional environmental l egislation has not been in agreement 

with other Congressional actions which authorized and funded for construction 

numer ous water resource dev e lopment pr ojects . These ac tions have resulted in 

I considerable uncerta~ty and a waste of Federal funds~ A cohesive Federal 

policy concerning water resources developments is needed. This is complicated, 

I 
I however, by a l ack of assurance of Federal cost-sharing a rrangements covered in 

a study and recommendations requested by Congress in Section 80 (c ) of the 1974 

Water Resources Development Act. The States need to know the direction of 

I Federal polici es, assurances as to Fed eral ins ti t uti onal arrangements to carry 

out those policies, and what cost-shari ng and other ba s ic arrangements to expect.

I 
I 
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I 
Instream flow needs to meet withdrawal and consumptive water use needs for 

municipal and industrial purposes, mining, land irr i ga t ion, livestock, and I 
thermal electric power generation, and for hydr oelectric power opera t i ons and 

inland navigation have long been recognized. Minimum streamflows to maintain I 
stream fisheries, wildlife, and ecosystems, to pr ovide grea t er recrea t ion enjoy I 
ment, and for esthetic purposes have only r ecently come under serious discuss ion 

but are gaining in recognition. There is a need to conti nue and, perhaps, I 
increase the funding level of the recently initiated studies to make assessments 

of instream flow needs, to establish scientific bases for i ns tre am flow r equire

ments, and to establish management s trategies. These studies are needed to 

provide a better knowledge base on which decisions can be made on controversies 

concerning water uses and water resource developments versus conservation poli  I 
cies 	and needs and maintenance of ecosystems. 

Numerous tributary streams in the Missouri Reg ion a r e naturally inter I 
mittent and provide little or no opportunity for recreat ion enjoyment. On the 

Iother hand, there are many streams with adequa te ba s e f lows whi ch would provide 

excellent opportunities for development of recr eation areas in a riverine environ I 
ment to meet local recreation needs. In many cities and t owns, development of 

flood plain areas for recreation provides oppor t unities f or wise use o f these I 
areas. Existing reservoirs provide additional oppor tunit i es fo r expanding facil 

Iities -and areas and to provide access to mee t i nc reasing recreation needs. In 

some instances, water supply reservoirs and s ome reservoirs on private l ands are I 
closed to the public, which could be opened to t he public and a ccess and r ecrea

tional facilities provided fo r public enjoyment . It is also evident tha t the I 
lack 	of adequate water and rel ated l and areas f or r e creational use i s mos t 

Ipronounced a t or near t he c i t ies and towns in the region. In addi tion to meeting 

recreation needs, there is a need to es t abli sh uniform criteria for use by I 
Sta tes and Federal agencies in regi onal s tud ies defining recr eat ion opportunities 

I 
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I 
and needs, the evaluation of recreation benefits, and as s ociated r ecreation data 

I 
I and information. 

The primary concerns and i ssues per taining to water resources and related 

I 
lands in the Missouri Region revolve around developi ng or no t developing proposed 

Federal water projects or the granting of Federal or Sta te permits for the 

construction or development of facilities which may affec t the quantity or 

I quality of water. While water resource development proposals undergo rigorous 

evaluation tests, much scrutiny, an9 environmental analys is, most decisions

I where environmental issues are involved a r e based lar gely on judgment. There is 

I 
 a need to clarify procedures and evaluation techniques so that, once construc 


tion of a project has been started, there is a s surance that it will be completed. 


I In too many cases, r egulations are changed without adequate cons ideration being 


given to the effects of those changes on projects, power plants, or other facil 


I ities being constructed. These changes often result i n greatly increased project 


I 
 costs or, even worse, completed projec t s which cannot be operated for their 


intended purposes. 


I Because agriculture is the principal industry of the region, the widespread 


interest in land conservation measures and treatment prac tices is readily under


I standable. Through education and because of a des ire by most farm operators to 


I 
 preserve the land while continuing f a rm produc tivity , t here is widespread inter


est in following good land management practices and in installing land treatment 


I and watershed protection measures. Although progress . is being made in these 


areas, there is a need to increase Federal f unding l evels to acce lerate these 


I 

I Department of Agriculture programs . Streambank and gully erosion are serious 


probl ems t hroughou t most of the region. It is estimated that str eambank erosion, 


mea sured i n 1967 dollar s, causes damages of nearly $7 million annually. I t is 


I a lso e s timated that there are over two milli on acres s ubject to gully erosion 


damage caus ing a nnual damages, i n 1967 dol l a rs, of almos t $32 mi l lion. Since a 


I 
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I 
large part of these l osses r epresents the permanent loss of valuable land, i t is 

obvious that measures should be taken or accelerated to prevent these los ses. I 
Des pite the l arge number of local flood protection projects completed, t he 

many large reservoirs constr uc ted by the Corps of Engineers and the Bureau of I 
Reclamation with f lood storage a l l ocations, and the numerous wat ershed projects I 
comple ted by the Soil Conserva t i on Service, average annual flood losses i n t he 

Missouri Region continue to mount. There is a need to accelera te flood plain I 
management studies followed by appropr i ate measures to reduce these ever-increasing 

flood losses, including r ea listic flood plai n regulations. I 
Municipal and industrial water supply problems currently are most acute in I 

the Rocky Mountain Front Range area of Colorado and for numerous small communities 

at many locations throughout t he region. Although some progress is being made I 
in providing public water s upp lies in adequa te quantities and of suitable quality 

for many of the small communiti es , Federal funding levels should be a ccelerated. I 
While progress is being made in the treatment of point sources of stream I

pollutants, non-point runoff remains the major problem in the Missouri Region. 

There is a need f or more s ampling stations, a reliable method of transmit t ing the I 
available data to provide better coverage, and the establishment of uniform 

reporting criteria to improve the wate r quality data information system. Low I 
streamflows will limi t the water quality of many streams in the regi on, and there 

Iis a need to consider r eservoir storage to augment low flows where such storage 

would provide viabl e and economic solutions. I 
It was planned tha t the MRBC would update the Missouri River Basin Compre

hens ive Framework Report and that this effort would be meshed with the 1975 I 
Na t ional Water Assessment efforts. In November 1976, MREC agreed to prepare a 

IComprehensive Coordinated Joint Planning Report (CCJP). Since the CCJP woul d 

include a baseline r ecord of resources, projects, programs, and a continuous I 
p l anning process, it was also agreed that updating of the Framework Report would 

I 
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I 
be largely duplicative and, therefore, unnecessary. Consequently, t here 

I 

I currently are no Level A studies contemplated and none is needed at this time. 


MRBC completed a Level B study on the Platte River Basin in Nebraska in 1976. 


The Level B study covering the Yellowstone River Basin and Adjacent Coal Area 

I is scheduled for completion in CY 1977. A Level B study of the Missouri River 

Basin in Montana is budgeted for init i ation in fi scal year 1978. No other Level 

I 
I B studies are contemplated at this t i me;- however, several subregional analyses 

are scheduled, beginning with the James River Basin in FY 1978. There are numer

ous Level C and other studies covering entire river basins , significant parts of 

I river basins, metropolitan areas, and other areas currently underway or programmed. 

The CCJP process, report, and recommendations will provide background 

I 
I information; the basis for study, program, and project needs; and directions for 

the future. It is a dynamic process with the supporting data updated progressively 

and the report to be updated biennially. It will provide the information needed 

I to point out the deficiencies and to show where greater emphasis is needed in 

basic data collection and planning-related research programs. It will point out 

I 
I those areas where regional, river basin, special, or other types of studies or 

programs are needed and the relative importance or need for each. The CCJP 

I 
process provides a systematic approach to determining the areas where subreg.ional 

analyses are needed and methods whereby the relative importance of each can be 

determined, including scheduling and budgeting recommendations. It also provides 

I a process whereby the need and relative importance of" implementation studies, 

programs, and projects can be determined . With t he establishment of the CCJP

I 
I 

process and biennial reporting, the MRBC members will be able to select those 

studies, programs, and projects which a r e directly needed and to seek their im

plementa tion on a systematic basis and in a timely manner commensurate with the 

I capabilities of the States and Federal agencies. 

I 
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B. Recommendations 


The Missouri River Basin Commission rec ommends tha t : 


1. The ongoing studies of water and related land resource problems and 

needs being accomplished by the Federal agencies be completed as exped i t iously 

as possible. 

2. For those States which have not complete d State water plans, that these 

be completed as soon as practicable and that, where completed, the plans be contin

ually updated; that the funds to the s t a tes being provided unde r Title III of 

P.L. 89-80 be increased to enhance their capabilities to complete and continually 

update State water plans and to participate as partners with the Federal Govern

ment in water resources planning activities. 

3. A study to determine current water uses and availabili t y, both surface 

and ground water, be undertaken immediately to include representation from the 

I
Bureau of Reclamation, the Corps of Engineers, and appropr i ate States; and that 

funding for the Total Water Management Studies, which rela te to current wa ter I 
uses, be accelerated. 

4. A study of problems and issues associated with water and related land I 
resources for Indian and Federal lands and related matters be undertaken under 

Ithe auspices of MRBC at the earliest date deemed appropriate. 

5. A study of projected water needs, impacts, alternative water uses, I 
and wa ter pricing and marketing, including institutional arrangements, be undertaken 

under the auspices of MRBC at the earli e st d a te deemed appropriate. I 
6. The follow-on studies to be recommended in the ongo ing Level B study 

Iof t he Ye l lowstone River Bas in and Adjacent Coa l Area be f unded, undertaken, and 

c ompleted as expeditiously as possible . I 
7. Wher e t he u s e 0 groun d water is signi f ica n tly a ff ec ting t he g round 

wa t e r resour c e a n d streamflows, and, particularly where such u se i s threatening I 
wate r u s i n g developments a n d inv e stments , that studies b e unde rtaken in selec t e d 
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I 
areas to be determined through the CCJP process and report and the annual MRBC

I prioritizing process and report. 

I 8. Studies by the Bureau of Reclamation, the Department of Agriculture and 

others of current water use for irrigation for Federal and non-Federal projects 


I and private developments be accelerated to improve efficiencies of water use and 


thus conserve available supplies; and that existing irrigation developments be 


I rehabilitated and upgraded where needed·to become more efficient and conserve 


I 
 water use. 


9. The studies initiated by the U.S. Fish and Wildlife Service concerning 

I instream flow need determinations to maintain stream fisheries, wildlife, and 

ecosystems, to provide greater recreation enjoyment, and for esthetic reasons be 

I accelerated through increased funding. 

I 10. Steps be taken by the Bureau of Outdoor Recreation to establish uniform 

criteria for use by the States and Federal agencies in defining recreation 

I opportunities and needs, the evaluation of recreation benefits, and associated 

recreation data and information. 

I 

I 11. Funding for the land conservation and management programs and watershed 


projects of the U.S. Soil Conservation Service and the States be accelerated. 


12. To reduce the large annual losses of valuable lands, funding of programs 


I of the U.S. Soil Conservation Service and the Corps of Engineers to control and 


prevent streambank and gully erosion be accelerated; and that current justifi 


I cation procedures for undertaking these programs be modified. 


I 

13. Programs of the U.S. Soil Conservation Service, the Corps of Engineers, 


and the Department of Housing and Urban Development to reduce flood losses in 

I both urban and rural areas and to improve the National Weather Service and local 

flood warning systems be accelerated or instituted as appropriate. 

I 14. Programs of the National Home Farmers Administration, Department of 

Agriculture, and other Federal agencies to provide water supplies of adequate
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quantity and quality for numerous small communities throughou t t he Missouri 

Region be accelerated. I 

15. Particularly in those areas where advanced trea t ment would be costly 

and low-flow augmentation is needed to improve water quality, consideration I 

be given to reservoir storage to augment low streamflows where this proves I 

to be the only viable or the most economical a lternative. 

16. The establishment of an appropriate centralized water and related land I 

resources data bank be investigated through MRBC's comprehensive planning program. 

17. The CCJP process and biennial report, including t he associated annual I 

prioritization process, be used as a guide for determining needs for basic data I

planning-related research, studies of water and related land resource problems 

and potential resolutions, other water related programs, and water 

project or program implementation. 
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