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I CHAPTER 2 - MISSOURI RIVER BASIB 

The Mi ssouri Basin is vast and diverse. This chapter describes its 

I 
I diverse na ture under five headings : physical characteristics , biological and 

esthetic charac teri s t ics, socioeconomic char acteristics, water resources 

charac ter istics, and l egal and insti tutional c haracteristics . The description 

I provides a per spec tive f or understanding t he d i rection of and need for 

implementing the regional plan f or the Mi ssouri River Basin. 

I The basin descr iption is followed by an overview of the basinwide and 

I 
 statewide components of the pl an . The basinwide components, which are 


presented in tabular form fol lowi ng the plan overview, are recommended programs 

I of significance to all or a large par t of the Missouri Riyer Basin. A ser i es 

of r ecommended statewide water r esources programs follows the basinwide 

I 
I programs sec t ion. The final section of this chapter presents conclusions and 

add itional recommendati ons of basinwide application . 

It i s impor t ant t o note tha t the plan f or each subbasin includes both the 

I material presented i n the respect i ve subbasin chapter and also t he relevant 

basinwide and statewi de recommendations in this chapter . 

I DESCRIPTION OF THE MISSOURI RIVER BASIN 

I 
PHYSI CAL CHARACTERISTI CS 

The Mi ssouri River Ba s i n encompasses one-sixth of the contiguous area of 

I the United States. It i s bounded by the Rocky Mountains on the west, by Canada 

on the north , by the Sour is-Red Ri ver basi ns on the northeast , by the uppe r 

I Mississ i ppi Ri ver basin on the east, and by the Arkansas-Whi te-Red River basins 

on the south . Figure 2-1 s hows that the basi n includes all of the State of 

I 
I Nebraska ; most of Montana , South Dakota , and Wyoming; about half of Kansas, 

Missouri and North Dakota ; 

I 
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Figure 2 - 1 - Missouri River Basin, Physical Setting 
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I 
I smaller parts of Colorado, Iowa, and Mi nnesota; and parts of southern Alberta 

and Saskatchewan in Canada . The Missour i Ri ver is formed by the junction of 

I 
I the Jef ferson, Gallatin, and Madison Rivers in southweste rn Monta na and flows 

generally southeastward 2,315 miles to its junction with t he Mississippi River 

15 miles above st. Louis, Missouri. The Missouri River and its tributar ies, 

I drai n 328 .5 million acres within the United states and about 6.2 mill i on acres 

within Canada. The Canadian drainage area is not considered in th i s r eport . 

I 
I Three major physiographic divisions within t he bas i n, as s hown i n figure 

2-1, ar e the Interior Highlands, the Interior Plains, and the Rocky Mountain 

I 
System. The western boundary of the basin is f ormed by t he Rocky Mount ain 

System , an area of exceptionally rugged topography. Many of i ts peaks surpass 

14,000 feet (mean sea level) in elevation. This 35 .2-million-acre mountainous 

I area is marked by many high valleys, but the peaks and mountain spurs are 

predominant . 

I 
I 

Extending eastward from the Rocky Mountain Sys t em are t he I nter i or Plains, 

incl udi ng some 230.4 million ac r es class ified as t he Grea t Plains province and 

56 .3 million acres called the Central Lowlands province. The Great Pl a i ns 

I province is in the west-central part of t he basin and has, in general, a flat 

to gently rolling topography. Average west-to-east slopes ar e about 10 fee t to 

I 
I the mile from an average elevation of 5,500 f eet along the wester n boundary of 

the Great Plains at the foot of the Rocky Mountains to t he l , 500- foot contour 

that a pproximates the ~astern boundar y of the provi nce. 

I There are two other types of landforms within t he Great Pl a ins. Isolated 

dome- t ype uplifts have formed rugged, almost mounta i nous areas such as t he 

I 
I Bl ack Hills of western South Dakota and northeastern Wyoming. The o ther type 

of l a ndform cons ists of moderately sloping sand dunes stabilized by grasses 

with many shallow bas i ns, ponds, and swamps. pr incipal among these is the Sand 

I Hills area of north-central Nebraska. 

I 
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I 

The ot her province wi thin the Interior Plains , the Central Lowlands , I 


extends eastward from the Great Plains t o the upper Mississippi River divide. 

The l and is generally level except where str eam development has created a hilly 

topog raphy . I 

I n the southeastern part of the basin is a 7-million-acre area of hilly to 

mountai nous land called the Ozar k Plateaus of the Interior Highlands. I 

The cl i mate withi n t he basi n i s determi ned l ar gely by the interaction of 

four extensive air masses: warm, moist air from the Gulf of Mexico; cool, I 

mois t air fr om t he nor thern Pacific Ocean; cold, dry a ir from the northern I 

polar regions; and hot, dry air from the plateaus in north-central Mexico. 

Because of the extreme d ifferences in t he characteristics of these four air I 

masses, weather changes are sudden and severe. Local climates can be greatly 

influenced by the Rocky Mountains, as ev i denced by substantial temperature and I 

prec ipitation anomalies . Lifting of air masses over the Rocky ' Mountains often I 

produces prec ipi tation on the windward side of the mountains and dry, warm 

chinook winds on the l eeward side . I 

pr imar ily because of i ts mid-cont i nent location, the basin experiences 

weather that is known for i t s fluc tuations and extremes. Averages are I 

mi sleading because average weather se ldom actually occurs. Instead, weather I
t ends to fluctua t e wi dely around the annual averages. 

Normal annual pr ecipita tion varies f rom west to east in the basin, I 

averag ing over 35 inches in the Rocky Mountains of the western boundary, about 


14 i nches on the Great Pl ains, about 26 i nches on the Central Lowlands, and 
 I 

over 36 inches in the I nt e r i or Highlands. Figure 2-2 shows normal annual 

I
precipitation for t he period 1931- 1960 . About 70 percent of the precipitation 

occurs as r a infall during the growi ng season. I 

I 
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Figure 2 - 2 - Missouri Ri ver Basin , Normal Annual Precipitation . 
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I 
One climati c factor of great importance because of the agr i cul t ur al 

activi ty i n t he basin is the length of the frost-free period . The frost-f ree 

period i s t he average number of days each year between the last freez i ng ••t emperature i n t he spring and the first frost in the aut umn. Wh ile t he 

fros t - free per iod does not completely define the growing season for al l crops 

and grasses, it is a general indicator of the most favorable period. The 

length o f t he frost-free period in the basin is abou t 30 days in the higher 

elevations of the Rocky Mountains , a bout 140 days on the Gr eat Plains, and I 
about 180 days in the Int erior Highlands. IBIOLOGICAL AND ESTHETIC CHARACTERISTICS 

Ter r estrial Biolog ical Re sources 

Ecosystems of the Missouri River Basin were originally dominated by of 

grasslands in the prairies and plains region, and by forests , shrublands, •• 
mountain grasslands , and alpine tundra in the mountainous r eg ions. Gallery 

f orests have developed along the major river s and s t reams, especially in the 

Middle Missouri and Lower Missouri subbasi ns . During t he last few years many I 
grasslands of the plains and prairie region have been converted to cropland 

wher e soils, topography, and climate favorable to farming exist. Although I 
river bottomland forests in many par ts o f the basin, have been eliminated or 

Ihave deteriorated , many still afford key habitat f or na tive plants and animals. 

Sizable acreages of natural grasslands also persist i n several areas. The 

shrubland, woodland, and forest land of the mount ains have not been subjected 

to the disturbances such as those which have occurred on the prairies and I 
r e tain more of their natural characteristics. 

INa tive plants and animals in the Missouri River Basin have been exposed to 

a succession of changing environments in the geological past, and only a few 

known endemic species have managed to survive the extremes of the ice age. 

I 

• 
•
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I 
I Many species which survived the glaciers were forced to migrate or were 

subsequently exposed to disturbances caused by man. As a result, some became 

I 
I extinc t, ot hers l ost most of their habitat. 

Big game animals s uch as. moos e , e l k, deer, Rocky Mountain goats, big horn 

sheep, and gr izzly and black bears, conti nue to inhabit the basin. Also, a 

I nearly extinc t species , the native bison , has made a comeback through 

development and management of herds on pr ivate and public lands. 

I 
I Small game are in abundant supply i n most basin States, although the 

whi t e-ta iled j ac krabbit is now nearly extinct in Missouri, Kansas, and parts of 

Nebraska. Upland game birds t end t o be scarce, with the exception of mount a in 

I grouse in mountainous western regions and sharptail and sage grouse in portions 

of Montana , Wyoming, South Dakota , and Nebraska. The northern greater prairie 

I 
I chicken is persisting in sizable numbers in a few prairie regions, particularly 

i n Kansas, but is considered a threatened species in several other States. 

Ring- necked pheasants, a valuable hunting resource, has suffered severe 

I population declines in several states. Quail surpluses are beginning to 

di sappear as habitat dec lines over Nebraska, Iowa, Kansas, and portions of 

I 
I Mi ssour i . Of t he upland game birds, only wi ld turkey populations have 

i ncreased during the past decade . Further enhancement is limited, however, 

I 
because of lack of sui t a ble woodl and habi t a t . 


Aquatic Biologica l Resources 


The natural l akes and s treams of t he basin contain mostly plant and animal 

I l ife common t o other major r iver basins in North America. In the Missouri 

River , an or i ginal array of native f i sh species lives in free-flowing reaches.

I However, several species, the sturgeon, the paddlefish, and several forage 

I types, have become rare, threatened, or endangered. Others such as the sauger 

I 
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I 
and blue catfish have also greatly declined in number . Consequent ly, the I 
quality of sport fishing i s generally only fair . 

ITributaries of the upper Missouri, Yellows t one , and Platte Rivers and the 

alpine lakes in Colorado, Wyomi ng, and Montana have cold waters which support I 
high quality trout fisheries. Management of the larger reservoirs has at times 

produced high quality fisher i es of trout, ba?s, nor thern pike, and walleye. I 
High quality warm water natural streams, especially the Gasconade and Niangua 

IRivers in Missouri, contain a highly diverse population of fish. 

Although drainage has eliminated many of the wetlands in the lower States I 
of the basin, ex tensive a r eas still exist in Montana, North Dakota, South 

Dakota, and in the Nebraska Sand Hi lls . Duck populations have varied, but the I 
goose population has been more sta ble during the past decades and has increased 

slightly. In some semiarid portions of the basin, development of small I 
reservoirs and stockponds has enhanced wa t erfowl populations. 'This development I 
has only partially offset the loss of natural wetlands. 

Historically, other aquatic 0r aquatic-dependent species have not fared as I 
well as waterfowl. Large furbearers such as the river otter, now nearly 

extinct in the basin, and various large predatory birds such as the endangered I 
whooping crane, and to a lesser degree, the northern bald eagle, the white I 
pelican, the trumpeter swan, and the osprey, fall in this category. 

Natural, Esthetic, and Cultural Resources I 
Many unique or outstanding large natural areas in the basin have been 

preserved or are managed by the Federal Government. These areas include scenic I 
badlands, high mountain r anges , mountain streams and canyons, alpine lakes, I
extensive coniferous for es t s , lakes and mar shes in the sandhill pra iries, and 

several un ique landmar ks and geolog i cal f orma tions. Several outstanding I 

2-8 I 
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I 
I .wilderness areas within the nat i onal forest system have been preserved, and 

rece nt ly a number of grass land wilderness areas were set aside as national 

I refug e or monument lands . Several national parks , i ncluding Gl acier , 

I 
 Yellows tone, and Rocky Mountain, p rovi de ext ens ive outdoor recreation. 


Since the passage of the national wild and Scen i c Rivers Act, increased 

I a ttention has bee~ given to quali fyi ng r i vers within the basin as wild and 

scenic or recreational. Federal effor ts have been supplemented by Sta te and 

I pr iva te effor ts to acquire outstanding natur al areas . In some cases the 

I 
private effor t has been signif icant in filling in vo ids i n Federal and State 

prog rams. Cul t ural, historic, and archaeological resour c es have also receive d 

I Feder al prot ec t ion and interpretation, and several outstanding sites have been 

acquired. 

I 
I SOCIOECONOMIC CHARACTERISTI CS 


Popul ation 


In 1975, the populat i on of the basin wa s est imated a t 9 million, or about 

I 4. 3 percent of t he national t otal . Although the basin's population has slowly 

i ncr ea s ed since 1940, its proport i on of t he U. S. population has declined, 

I r eflecting a decline in small-scale farming and agricultural employment. 

Fifteen Standard Metropoli tan Statistica l Areas (SMSA's) are currentl y 

I 
I des ignated in the region. Their l oca tions are shown on f i gure 2-3. They 

conta ined nearly hal f of t he basin's total populat ion and 75 percent of its 

urban inhabi tants in 1975. Al l me tropolitan areas i n the basin have 

I ~xpef ienced population i ncreases since the 1930 's. 


Two tr ends can be expected to influence futu re settl ement in the basin . 


I 

I First, populati on i s expected to incr ease in those urban areas near energy 


development sites. A second is the increased preference of persons not engaged 


i n agriculture to settl e outs ide of metropolitan ar eas. 

I 
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Figure 2 -3 - Missouri River Basi n, Standard Met ropol itan Stat istical Areas 
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The native American Indian is an important ethnic group in the basin. In 

I 1975, the estimated Indian population of the basin's 23 reservations totaled 

65,400. Indian population on reservations is projected to grow to nearly 

I 
I 84,000, an increase of over 25 percent, by the year 2000. The 1970 u.s . Census 

showed the median income for Indian families to be about half that for 

non-Indian families and far below the federally defined poverty level. 

I As shown in table 2-1, basin population is projected to increase by 11 

percent over the period 1975-1985 and by 30 percent over the period 1975-2000. 

I 
I Changes in the spatial distribution of the population will accompany increases 

in total population. Most notable is an expected 48 percent growth in urban 

population by the year 2000. Correspondingly, rural population is projected to 

I decrease by 4 percent during the 1975-2000 period. 

Employment 

I The Missouri River Basin is one of the Nation's most economically diverse 

areas. While agriculture has historically dominated the economy, the region

I 
I 

also has produced metallic and precious minerals, timber products, energy 

fuels, and electric power. More recently, substantial increases in mining, 

manufacturing, and recreation-tourism have served to further diversify the 

I economic activities. 

Historical and projected employment characteristics of the basin generally

I 
I 

correlate with those of the Nation. From 1940 to 1960, the region experienced 

a 35 percent decline in agricultural employment while realizing a 116 percent 

increase in the manufacturing sector and a 60 percent increase in the other 

I employment sectors. Projected employment trends for the period 1975-2000 show 

a continuation of the historical employment distribution pattern, but at a 

I 
I slower rate of change. By 1985, manufacturing employment is projected to 

stabilize at 14 percent of the basin's employed population. Agricultural 

I 2-11 
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TABLE 2-1 

POPULATION AND EMPLOYMENT CHARACTERISTICS FOR 


1975, 1985, AND 2000 

MISSOURI RIVER BAS IN 


Popul a t ion/ Percent Change 
Employment 1975 1985 2000 1975- 200 0 

Population 9,068,000 10,063,500 11,805,300 +3 0 
Ur ban 5,942,900 6,974,300 8,810,300 +48 
Rural 3,125,100 3,089,200 2,995,000 - 4 

Employment 3,912,000 4,981,200 5,596,800 +43 
Agr icultural 414,200 388,100 338,500 -18 
Nonagricultural 3,497,800 4,593,100 5,258,300 +50 

Source: 1975 National Water Assessment, Missouri Region 
State-Regional Future 

• 


•

•

•

•

•

•

•

•

•

•

•

•

• 

I 

2-12 I 



I 

I 


employment will continue to decline through 2000 and should achieve stabilIty 

I at about 6 percent of t he basin' s employed population around the turn of the 

century. 

I 
I Between 1975 and 2000, Ind i an employment is projected to increase from 17 

percent of t he I ndian population to 19 percent. In 1970, Indian unemployment 

was abou t seven times that for t he united States overall, as high as 70 percent 

I on some r eservations . 

Economy 

I 
I Since the Federal Homestead Act of 1862 opened the land in the Missouri 

River Basin to agriculture, the basin has become an extremely important 

producer of the Nation's and the world's food supply. By the early 1970's, 

I farmers and ranchers within the basin annually produced close to 33 percent of 


the u.S. wheat crop, 25 percent of the Nation's sorghum, 25 percent of the 


I 

Nation's hay, and 22 percent of corn grown for grain. In addition, the region 


was producing in excess of 20 percent of the Nation's livestock and poultry. 


From a broader ag r icultural perspect ive, regional production accounts for 10 to 


I 12 per cent of the world corn harvest and 4 to 6 percent of the world wheat crop 


annually. Despi te t he decl ine i n the number of workers engaged in agriculture, 


I 

I t hi s sec tor is expected t o continue as the dominant economic activity. 


The basin possesses significant hardwood and softwood timber resources, 


primar ily concentrated in t he Roc ky Mountains , the Black Hills, and the Ozark 


I Plateau. Harvesting trends have s hown i ncreasing timber production since 1961. 


A large percentage of fores t s and woodlands are also grazed, providing a second 


I 

I valuable ,agricultural use. 


Metallic and nonmetallic minerals and energy fuel resources developments 


I 

are important factors in the basin's economic growth. Deposits of metallic 


ores in the Rocky Mountains and the Black Hills contribute to the Nation's 


I 
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I 
production of gold, silver, copper, lead, zinc, taconite, uranium, and I 
molybdenum. In addition to metallic minerals extraction, large quantities of 

nonmetallics such as fluorspar, feldspar, phosphate, lime, mica, bentonite, and I 
construction aggregate are mined in the basin. 

Energy fuels presently constitute the largest and most valuable share of 

all nonrenewable resources produced in the basin. The 10 basin States I 
collectively have more than 450 billion tons of recoverable coal reserves, or 

about 55 percent of the Nation's total. The national importance of the 

reserves is evidenced by recent dramatic increases in coal and lignite 

Iproduction. In the seven years from 1965 to 1971, coal production as a 

percentage of the national tonnage grew only slightly from 3 to 4 percent. For 

the period 1971 to 1973, however, the basin contribution to total national 

production increased from 4 percent to almost 8 percent. Except for Nebraska 

and the Minnesota portion of the basin, all basin states contain substantial 

Icoal reserves that are expected to be of increasing national importance in the 

future. I 
The Missouri Basin is also an important source of crude petroleum, natural 

gas, and uranium. Although total petroleum output had declined from 1971 I 
levels, production in 1973 still accounted for 6.5 to 7 percent of the u.s. 

total. While the future outlook for crude oil, oil shale, natural gas, and 

uranium production is uncertain, new exploration and recovery efforts are 

taking place. 

Manufacturing activities in the Missouri Basin are varied, but to a large 

degree reflect the economic predominance of agriculture. Food processing and 

production of agricultural machinery contribute substantially to manufacturing 

earnings and employment. Industrial composition projections indicate, however, I 
that a decline in the relative economic importance of these types of activities 

is likely to occur. Other important types of manufacturing include I 
2-14 I 
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electronics, automobile assembly, light industrial activity, paper and lumber 

I production, and chemi cal and petroleum production. At present, most industrial 

activities ar e located in t he southern subbasins . 

I 
I Opportunities to participate i n diverse forms of outdoor recreation 

activiti es are numerous throughout the basin. In certain subbasins , including 

the Upper Missouri, Yellowst one , and in the western portion of the 

I Platte-Niobrara subbasin , recreation and tourism are basic to the overall 

economy, with recreational activities serving as the primary industry for some 

I 
I local areas. 

Land Use 

The entire Missouri River Basin became the property of the u.s. Government 

I as par t of the Louisiana Purchase in 1803. Although substantial land holdings 

are retained today as Federal public domain, more than 86 percent of the 

I 
I basin's land is in pr ivate, Indian, state, and county ownership. Large Federal 

tracts are managed by the Forest Service (19.4 million acres), Bureau of Land 

I 
Management (18.5 million acres), National Park Servce (2.3 million acres), 

Corps of Engi neers (2.2 million acr e s) , the water and Power Resources Service 

(1 .0 million acres); and l esser ac r eages (1.4 million acres) managed by the 

I military, Fi sh and Wildlife Service , Bureau of Indian Affairs, and Agricultural 

I Research Service. About 12 million acres, or 4 percent , of the nearly 284 

I 
million acres of pr i vately held lands are Indian lands. Title to this land is 

held in trust by the U. S. Government, but it is legally considered private land 

owned either by individuals of native American or Indian descent or by tribes. 

I Based upon estimates made for t he u.S. Water Resources Council's 1975 

National Water Assessment, approximately 298 million acres or 92 percent of all

I 
I 

land in the Missouri Basin is used for agricultural purposes. More than half 

of the agricultural land is used for pasture and rangeland. Forest and 

I 2-15 
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woodlands occupy another 26.3 million acres. Fores t and woodland and pasture 

and range acreages are expected to decline slightly during the next quarter 

century, cont ribu t i ng to a moder ate overall decline in total agricultural lands. 

Dryland farming is the second largest type of agricul t ural land use in the 

basin, exceeded only by pasture and rangelands. These nonirrigated croplands 

are projected to increase over the next 25 years by some 2 percent from their I 
current level of nearly 90 million acres, while pasture and rangeland acreage 

may decline substantially. I 
Irrigated cropland, estimated at 11.4 million acres in 1975, constitutes I 

about 4 percent of the present agricultural total. Irrigation is projected to 

be applied to an additional 2.8 million acres by 1985 and to 5.9 million acres I 
by 2000, covering more than 17 million acres by the year 2000. 

The basin's urban and t r ansportation lands are expected to expand from the I 
present 7.4 million acres by 10 percent by 1985, and by 23 percent by the yea r I 
2000. Estima tes of Missouri Basin l and and water acreage for 1975, 1985, and 

2000 are summarized in table 2-2. I 
WATER RESOURCES CHARACTERISTICS 


The Missouri River Basin is, in general, well endowed with surface and 
 I 
ground wate r resources. However, the occurrence and availability of water is I
highly variable, subjecting portions of the basin to recurrent local and 

seasonal shortages. I 
Surface Wa ter Availability 

precipitation annually provides more than 500 million acre-feet of water. I 
Infiltration and evaporation deplete a large amount of this naturally occurring 

Imoisture. Runoff entering the streams varies widely across the basin, ranging 

annually from less than an inch in parts of the plains to more than 12 inches 

in the mountai ns and the humid southeast. This runoff would account for an 

I 
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I TABLE 2-2 


LAND AND WATER ACREAGE FOR 

1975 , 1985 AND 2000 


MI SSOURI RIVER BAS I N 


I 
I 

Land Use 1975 1985 2000 
1,000 acres 

I Agricultural Lands 

Cropland 


Nonirr igated 89, 659 91,133 91,024 
I rrigated 11 , 303 14 ,139 17,154

I Pastur e and Range 167, 450 162 , 298 158 , 465 

I 
Forest and Woodland 26 ,296 26,156 26 ,072 
Ot her 3 ,698 3,689 3,697 

Subtotal 298,406 297,415 296,412 

I 
Nonagricultural Lands 

Transportation , 
Urban Bui l t-up 7 , 435 8,149 9,099 

Other 18,069 18 , 114 17,954 
Subtotal 25,504 26 , 263 27 , 053 

I 
I 

Total Land Area 323, 910 323,678 323 , 465 
Total Water Area 4,598 4 , 830 5,043 

Tot al Ar ea 328, 508 328 ,508 328 , 508 

Source: 1975 National Water Assessment. Missouri Region s tate-Reg i onal Future 

I 
I 
I 
I 
I 
I 
I 
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I 
average of about 65 million acre-feet of natural flow annually at the mouth of I 
the Missouri River near st. Louis, Missouri, exclusive of evaporation and 

Iconsumptive uses attributable to water resource project developments. 

Under 1970 conditions of development and utilization, the net average I 
annual outflow from the basin was estimated to be 53.6 million acre-feet. l 

Recent appraisals, based upon an aggregation of basin State estimates of water I 
use, indicate a 1975 average annual flow of 49.4 million acre-feet at the mouth 

of the Missouri River near st. Louis. I 
Abnormally high and low streamflows are not uncommon in most parts of the I 

basin. Indicative of the drought potential is the fact that natural runoff as 

low as half the mean has occurred in nearly 10 percent of the years of record. 

At the other extreme, severe flooding caused by snowmelt, spring rains, and 

thunderstorms, is common in many drainages throughout the basin. ·1 
Surface Water Quality I

Overall, the water quality of the basin's waterways can be classed as 

fair. In the western portions, in their headwaters many of the mountain 

streams remain pristine and pollution-free. Sediment and dissolved solids 

concentrations become major problems in the rivers as they flow across the 

plains. In areas where irrigation is practiced, return flows from croplands 

I are often laden with fertilizers, pesticides, and herbicides, degrading nearby 

watercourses. Runoff containing high concentrations of organic wastes from I 
animal feedlots is another major agriculture-related water quality problem. 

Finally, municipal and industrial wastes continue to pollute many of the I 
basi·n's major and minor streams, although ongoing plans and programs are 

Istriving to alleviate many of the problems. 

I 
I 
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I 
Ground Water Availability 


I Ground water is the principal supply source in many areas of the Missouri 


River Basin. Fortunately, the basin has been endowed with abundant ground 


I water of quality s uitable for most purposes. Shallow alluvial deposits are 


found along most major watercourses. Also, extensive quantities of relatively 


I 

I shallow ground water underlie large portions of Nebraska, western Kansas, 


eastern Wyoming and Colorado, and parts of Missouri and South Dakota. In all, 


I 

reserves lying at less than 1,000 feet deep are estimated at greater than 


3 billion acre-feet. 2 Further, large amounts of ground water are known to 


exist in extensive sandstones and limestones at depths greater than 1,000 feet. 


I Although these deeper deposits contain more water than the more accessible 


shallow aquifers, its use is limited by excessive pumping costs and variable 


I 

I quality. 


Water tables in some areas of the basin are declining due to withdrawals 


I 

in excess of recharge. Areas experiencing significant adverse effects include 


northwestern Kansas, eastern Colorado and Wyoming, northwestern Nebraska, 


portions of the platte and Blue Basins in Nebraska, and parts of eastern 


I Missouri. On the other hand , the ground water level is rising in portions of 


south-central Nebraska due to irrigation canal seepage and infiltration from 


I irr i gated lands. 


Ground water Qual ity 


I 

I The quality of ground water i n the basin is variable. Water of highest 


quality is generally derived from dune sand, such as that found in 


north-central Nebraska, and from deep igneous and metamorphic rock formations. 


I Major sources of ground water are generally sedimentary deposit~ and valley 


alluviums. In the for mer, abundant shallow sandstone and limestone deposits 


I generally yield water of adequate quality for most uses. Water recovered from 


valley alluviums is influenced by the quality of the surface water, the rock 

I types in the valley, and the surrounding vegetation. Alluviums along many 


I 
 streams contain water with high sulfate concentrations. 
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I 
Ground water containing concentrations of total dissolved solids exceeding I 

2,000 mi l igrams/l i ter, considered very poor quality, is found in highly ,
devel oped aqu i f ers in eas t ern Montana , central South Dakota, western Iowa , and 

nor thwestern Missouri . , 
Interre l ationship of Surface and Gr ound water 

wi t h increasing development of both surface and g r ound-water resources , I 
the ir hydrolog i c interrelationship is becoming i ncreasingly more important to 

users. Several types of effects have r esulted fr om public and private wa ter I 
and land resource developments . One of the mos t signif i cant effects occurring I 
in certa in areas of the Missouri Basin has been the reduction of infl ow to the 

surface system caused by withdrawals of associated ground wa ter . Ground-water I 
pumping f or sprinkler irrigation is diminishing strearnflows otherwise avai lable .,
for instream and offstream uses in parts of Colorado, Kansas, and Nebraska . 

Other notable effects of development occurring within t he basin i nclude I 
alter ation of r unoff and infiltration caused by changes i n land use and 

management , such as conversion of grassland to c ropl and , and incr eased aquifer I 
rechar ge due to surface water storage. 

Ex i st ing Major Wa ter Resources Development I 
Initi al water resources developments in the Missouri Ri ve r Basin, I 

beginning more than 100 years ago , were ear then str uc tures built on smaller 

streams to meet single-purpose needs, primarily wa ter supply . Since the I 
1930's, s ur face- water deve l opments have of t en been supplemented wi th 

ground-wat er development, part i cularly for pr i vately developed irrigation on I 
t he plains of Colorado, Kansas, and Nebraska. I

In the past 40 years, a number of major reservoi rs have been constr ucted 

in the basin. Most of these projects were built to s erve multiple purposes and I 

I 
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I 
I differed markedly from the earlier single-purpose developments. project 

purposes include ir r igation water supply, flood control, hydroelectric power 

I 
I generation, nav i gat ion, recreat i on, fi sh and wildlife enhancement, and 

indus tr ial water supply. 

Per haps t he most prominent mUltipur pose projects in the basin are the six 

I major Missour i Ri'ver main-stem r eservoi rs-- Fort Peck, Sakakawea, Oahe, Sharpe, 

I 

Fr anc is Case, and Lewis and Clark. wi th the exception of Fort Peck Reservoir, 

I t hese large projects were construc t ed by t he Army Corps of Engineers under the 

pick- Sloan Missouri Basin Program , or i ginally adopted by the Congress in 1944. 

The Cor ps was authorized to cons t r uc t For t Peck Reservoir in 1933. Each of 

I these projects serves most or all of the purposes listed above. In addition, 

other large multipurpose projects have been or are being built by the Corps of 

I 
I Engineers and the water and Power Resources Service in every subbasin in the 

Missouri Basin. Among these are Canyon Ferry in the Upper Missouri Subbasin; 

Boysen and Yellowtail in the Yellowstone ; Shadehill and Keyhole in the Western 

I Dakota s; Jamestown i n the Eastern Dakotas; Seminoe and Glendo in the 

Pl atte-Niobrar a; Smithville in the Middl e Missouri; Tuttle Creek and Milford in 

I 
I the Kansas; and Stockton and Harry S. Truman in the Lower Missouri. 

To meet land conservation and management needs, thousands of smaller 

reservoirs and farm ponds have been i nstalled by the Soil Conservation Service, 

I Sta tes, local soil conservation distric ts , and private individuals. These 

impoundment s provide rural domes t i c, s t ock, and irrigation water supply, 

I cont r ol sediment and rural flood i ng, and of ten provide municipal supply and 

I 
control urban flooding. Other measures aid in the control of erosion and 

I 
alleviate drainage problems. 

A recent major development in the plains areas of the basin is the advent 

of center pivot irrigation. Center pivot units use ground water almost 

I 
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I 
exclusively and usually i r rigate a quarter section of cropland each. They have I 
grown quickly in popularity during the last decade because of their ease of 

Iinstallation and operation. The aggregate investment in center pivot systems 

within the basin now ranges into the billions of dollars. 

Hydroelectric power generation facilities are a major component of water 

development activity in the Missouri Basin. Their installed capacity currently I 
exceeds 3,300 megawatts, representing over 15 percent of the basin's total. 

The significance of this capacity is perhaps greater than its percentage of the I 
total, since it provides a very efficient, pollution-free source of peaking I 
power f or vast ar eas within as well as outside the basin. The largest 

hydroelectric power installations are at the main-stem dams. I 
Another major development in the basin is navigation on the main stem of 

the Missouri River from Sioux City, Iowa, to the mouth near st. Louis, I 
Missouri. Supported by regulated releases from the main-stem reservoirs and I
tributary inflows, a channel 9 feet deep and 300 feet wide is maintained over a 

distance of 732 river miles. The normal navigation season is April 1 through I 
December 1 of each year. 

Water Use 

Estimates of present and projected water use given in this report reflect, 

with minor modification, the results of the study conducted by the Commission 

for the 1975 National Assessment in cooperation with the U.S. Water Resources I 
Council. The estimates for present and projected water supply and utilization 

were based primarily on basin State estimates of withdrawals and consumption, I 
flow data contained in the 1971 the Missouri River Basin Comprehensive 

IFramework Study , and supplemental information provided by Federal agencies. 

Water withdrawals from both ground and surface sources in 1975 were I 
estimated at 38.3-million acre-feet. withdrawals are projected to increase by 

I 
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I 
I 26 percent, to 48.4-million acre-feet by 1985; and by 40 percent, to 53.8 

million by the year 2000. Water for irrigation accounts for about 80 percent

I of all withdrawals in each time frame. Withdrawals for cooling at 

I steam-electric power plants, predominantly from surface sources, run a distant 

second , accounting for about 10 percent of withdrawals. All other purposes 

I constitute t he remaining 10 percent of ~ater withdrawn. 


Consumptive use of water is the estimated amount of water loss to the 


I 

I area . Thus, estimated totals shown for consumptive use reflect water taken 


f r om all sources including surface, related ground water , and mined ground 


water, and are not necessarily equal to streamflow depletions. 


I Consumptive use of water for all purposes was estimated to be 17.6 million 


acre-feet in 1975. Overall consumption of water is expected to increase to 


I 
I 22.5 million acre-feet by 1985, and to exceed 28.5 million acre-feet by the 

year 2000. Irrigation dwarfs all other consumptive uses, accounting for some 

90 percent of the total in each time frame. Water consumption for livestock 

I production and municipal and industrial purposes each comprise another 3 

percent of total consumptive use. 

I 
I Table 2-3 summarizes Missouri Basin gross withdrawals and consumptive use 

for s even major purposes for 1975, 1985, and 2000. Table 2-4 displays subbasin 

I 
total s of gross withdrawals and consumptive use for all functions for the same 

three time periods. 

LEGAL AND INSTITUTIONAL CHARACTERISTICS 

Development and management of water resources has long been recognized inI 
! 

t he Missouri River Basin as a joint responsib1lity of private interests, the

I 
I 

States, and the Federal Government. Their resource objectives and programs are 

largely complementary, as are many of their water laws and policies , though 

areas of uncertainty and challenge do exist. 

I 
I 
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ITABLE 2-3 

WATER WITHDRAWALS CWO) AND CONSUMPTIVE USE (CU ) FOR 


1975 , 1985, AND 2000 BY FUNCTION 

MISSOURI RIVER BASIN 
 I 

1975 1985 2000 
Purpose WD CU WD CU WD CU 

1,000 acre-feet 

Municipal & 
I ndustria l 1,223 479 1, 668 651 2,107 809 

Rural Domestic 188 122 204 127 202 122 
Manufactu r ing 

(Se1f-Supp1 i ed) 728 217 1,020 376 1,308 567 I 
Mini ng 350 127 362 131 446 154 
Ir r i gation 31, 390 16, 053 37,688 20,351 43,226 25,331 
Livestock 489 480 653 643 826 814 I 
Steam El ectric 3,960 75 6,804 264 5,690 713 
Missour i Basin 

Total 38 , 328 17,553 48,399 22,543 53,805 28,510 I 
Source: 	 197 5 Na tional Water Asses sment, Missouri Region 


State-Regiona l Futur e 
 I 
TABLE 2-4 I

WATER WITHDRAWALS (WD) AND CONSUMPTIVE USE (CU) FOR 

1975 , 1985, AND 2000 BY SUBBASIN 


MI SSOURI RIVER BASIN 
 I 

I


1975 1985 2000 
Subbas in WD CU 	 WD CU WD CU 

1,000 acre-feet I 
Upper Mi ssour i 7, 043 3 , 527 7, 923 4,086 8,804 4,645 
Yell owstone 7 ,4 45 3 ,181 8,267 3,654 9,155 4,150 
Western Dakotas 1 , 576 70 3 3,198 1,185 4,673 1,990 	

I 
Ea stern Dakotas 518 30 4 782 474 1,175 786 
Plat t e-N iobrara 	 12 ,434 4, 923 15,554 6,261 16,670 8,550 
Middle Mi ssouri 2,258 23 2 3, 24 4 325 2,342 432 
Kansas 	 5 , 556 4 ,506 7, 622 6,261 9,171 7,496 
Lower Missour i 1, 498 177 1,809 297 1,815 461 
Missour i 	 Basin I

Totals 38,328 17 , 553 48 ,399 22,543 53,805 28,510 

ISource: 	 1975 National Water Assessment, Missouri Reg ion 
State-Regional Future 

I 
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I 
I State Water Laws 

In t he general f iel d of water law, basin States have adopted two 

I 
I f undamental doctrines which reflect both the origin of t hose who formulated the 

doctrines and also t he va riation in climati c and hydrologic conditions found 

from subhumid east to ar i d west. 

I The common-law doctrine of riparian righ t s is based pr i marily on the 

ownership of land and t he beneficial uses of water thereon from a contiguous 

I 
I source. Under the riparian rights doctrine the owner of land contiguous to a 

natural stream or natural l ake may use the waters for such beneficial purposes 

I 
and in such quantities as he chooses, so long as he does not appreciably 

dimi nish the flow or i mpai r the qual ity of wa ter for downstream uses. 

Under the appropriat i on r ights doctr ine, the first beneficial 

I 

I appropr iation i n t ime is pr ior in right. Unlike t he riparian doctrine, 


appropriations are establ i s hed through a legal process for a definite rate of 


I 

direct-flow divers ion or stor age. Often the total quantity is specified as not 


t o exceed a given acre- foot total per acre per season, or simply in total 


acre-feet, as in s torage. 


I Of the Missour i Basin States, Minnesota and Missour i recognize primarily 


I 

t he riparian doc tri ne while Colorado, Montana, North Dakota and Wyoming have 


I 

s pecif ica lly repudiated it and have established the doctrine of appropriation 


rights. The Iowa wa ter rights l aw ma kes diversion, storage, or withdrawal of 


water in t he stat e s ub j ect to permi t and admi nistrative regulat ion and limits 


I permi ts t o a t ime per i od not to exceed 10 years. Kansas , Nebraska , and South 


II 
 Dakota depend mainly on the appropriation rights doctrine , but also use the 


I 

ripari an doctr ine in var ying degrees. 


with respec t to ground wa ter, t her e are three common-law rules which are 


a ppli ed throughout the basin. Fi rs t , there is the so-called "English rule" 

I 
I 
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which gives the overlying landowner the absolute ownership of water percolating 

beneath the surface of his lands. Second, is the "American rule", which gives 

the overlying landowner the right to a "reasonable use" of such water. Third, 

is the "California rule", which gives the overlying landowner a correlative I 
right to the use of the ground water underlying his land, but which requires 

him in times of shortage to share the resour.ce with neighbors whose lands also I 
overlie the water resource . 

The States of Iowa, Minnesota, and Missouri apply the rules of reasonable I 
use to ground water; Iowa and Minnesota require permits. The States of I 
Colorado, Montana, North Dakota, South Dakota, and Wyoming treat ground water 

use similarly to surface water appropriation. Other basin States apply minimal I 
control over landowner use of ground water, but usually require well permits. 

Further, the States of Colorado, Kansas, Montana, Nebraska, and Wyoming provide I 
for designation of controlled ground water areas subject to m6re stringent I 
management. 


Interstate Compacts, Court Decrees, and International Treaty 
 I 
problems often develop in allocating interstate waters and administering 

water rights when rivers cross State boundaries and as water use increases. To 

deal with these problems in some Missouri River Basin river systems, several I 
States have entered into interstate compacts or requested court apportionment 

of the affected waters. The u.S. Constitution provides tpat no State may enter 

into any agreement or compact with another State or with another Nation without 

the consent of Congress. 

Figure 2-4 shows areas affected by the interstate compacts, interstate I 
court decrees , and an international treaty. Interstate compacts control waters 

in seven basin States and four subbasins. Compacts on the Colorado River I 
permit t ransbasin diversion from the Colorado into the Missouri drainage. Two 
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I Figure 2 -4 - Missouri River Basin, International Waterways Treaty, 

Interstate Water Compacts, and Supreme Court Decrees 
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I 
u.s . Supreme Court dec i sions have ad judicated basin streams in three States, I 
and an international treaty exists be tween the u . s . and Canada. Table 2-5 I 
s ummar izes i nformation on the t reaty compacts and decrees aff ecting water s of 

the Missour i River Basin. I 
Federal Wate r Law, Programs, and Responsibilities 

Federal water law is derived from two major sources, the Constitution and I 
Federal s tatutes. Constitutional provisions account for those powers of the 

IFederal Gover nment which are expressly delegated or reasonably i mplied by the 

U.S. Constitution. Water-related provisions include powers granted under the I 
Commerce Clause, the Property Clause, the General Welfare Clause, the Treaty 

Clause, the Congressional Water power, and Supreme Court Powers of water rights I 
ad jud i cation between Sta t es. 

IFeder al statutory provisions i nclude several major water laws , a great 

number of lesse~ acts, and specific project authorizations. It is within the I 
complement ar y pattern and applicati on of thes e laws and those of the states 

t hat federally assisted water and related land resource development has I 
proceeded. 

IMany Federal agencies administer programs designed to accomplish 

comprehensive water and related land-use planning. Also, water-related I 
research and da ta collection are car ried out by many of these and other 

agencies. Federal agencies carry out programs relating to navigation on the I 
Missouri River , i ncl uding regul~tory measures, maintenance of channels, 

Istructural i mprovement s, and reservoir-river management to maintain streamflow. 

Feder al activi ties with respect to the Nation's flood problems include I 
struc tural measures to contai n f lood f lows , l and treatment measures to re t ard 

r unoff, mechanisms s uch as i nsurance and disaster assistance to redistribute I 
losses , and programs to promote r egulati ons of l and uses in flood prone areas 

t o r educe the amount of fl ood damages •. I 



I 
I TABLE 2-5 

SUMMARY OF WATER TREATY, COMPACTS AND COURT DECREES 
MISSOURI RIVER BASIN 

I 
I 

Affected Affected 
Item States Subbasins General Principles 

Treaties 
International U.S. (Montana) Upper Missouri Apportions waters of St Mary and Milk Rivers equally 

I Treaty and Great Britain between U.S. and Canada; major developments subject 
(Canada) to International Joint .Commission. 

Interstate Compacts

I Belle Fourche South Dakota, Western Dakotas Established apportionment of direct diversion and 
River Compact Wyoming 	 storage; limits construction and operation of dams 

and reservoirs. 

I Big Blue River Nebraska, Kansas Apportionment of interstate flows of the Big Blue and 
Compact Kansas 	 Uttle Blue Rivers and affected ground waters. 

I 
Republican River Colorado, Kansas Allocates a given quantity, in acre-feet, for consumptive 
Compact Kansas, use to each State based on average virgin supply. 

Nebraska 

I 

South Platte Colorado, Platte-Niobrara Apportions the waters of this stream to the two States; 

River Compact Nebraska maintains stateline flow during specific periods of time. 


I 
Yellowstone River Montana, North Yellowstone Allocates unused and unappropriated waters of four 
Compact Dakota, Wyoming tributaries for storage and direct diversions; affects 

future construction and regulation. 

I 
Upper Niobrara Nebraska, Platte-Niobrara Allocation of unused and unappropriated waters for 
River Compact Wyoming storage and direct diversions; aJso affects ground water 

for potential apportionment thereof. 

I 
Upper Colorado Arizona, Colorado, Platte-Niobrara Equitable division and apportionment of the use of water 
River Compact New Mexico, of Upper Colorado River between the five upper basin 

Utah, Wyoming States. Transbasin diversions presently made to the 
Missouri River Basin. 

I 
Colorado River Colorado, Platte-Niobrara Apportions the waters of the Colorado River between 
Compact Wyoming, the upper and lower basin States; transbasin diversions 

Arizona, presently made from the Colorado River Basin to the 

I 

California, Missouri River Basin. 

Nevada, Utah, 

New Mexico 


Interstate Decrees 

I 
Laramie River Wyoming vs. Platte-Niobrara Limits aggregate diversions in Colorado and those for 

Colorado, 1922 transbasin diversions; also post-July 31 diversions, and 
(amended 1932, Wyoming is entitled to remaining flow. 
1936, 1940, 1957) 

I 
North Platte Nebraska vs. Platte-Niobrara limits irrigated acreage, totaJ annual storage and 
River Wyoming and out-of-Basin diversions in Colorado; irrigated acreage, 

Colorado, 1945 	 total annual storage and apportionment of natural flow 

I 
(amended 1953) with Nebraska in Wyoming. Provisions are made also 

for use of Federal storage located in Wyoming on 
Wyoming and Nebraska land under contracts. 

Source: MBIAC Framework Study Report 
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I 
Federal water supply programs are undertaken to captur e and deliver water I 

for agricultural, industrial, and domestic uses , to conserve available suppl ies 

and t o increase usable supplies t hrough measures such as land treatment and .1 
weather modificati on . Hydroelectric power programs incl ude both Federal I
development and regulation of pr ivate development . Water qua l ity is the object 

of regulatory programs and p rograms t hat include both structural and land I 
tr ea tment measures to control and prevent water pollution. Management and 

development of the Nation's fis h and wildlife resources ar e the responsibility I 
of a number of Federal agencies and, i n connection with Federal water and I 
water-related programs , the value of these resour ces is recognized and measures 

are included for t heir conser va t ion and development. I 
Promoting outdoor recreation is s t ill another function of same Federa l 

water programs. Recreation fac i l i ties are usually provided at Federal water 

projects. Federal agencies al so regulat e cer tain aspects of water-bas ed 

I 
recreation activities . Other programs ar e directed at preserving the natural 

or undeveloped state of designated rivers , adjacent areas, and park or I 
wilderness areas. Many national forests have been established i n t he basin. 

Like the other Federal public l ands found extensively in the western half of I 
the basin , t hey are administered for ou tdoor recreation, range , t i mber , 

Iwatershed, and wildlife and f i sh purposes . 

PLAN OVERVIEW I 
The regional plan is a series of recommended water resources pr oj ects, 

programs, studies, and data collection ac t ivities wh ich address the basin's I 
major water resources problems and opportunities , within the structure of State 

Iplanni ng objectives. Each of the 10 basin St a tes has prepared planning 

objectives for water and related land resource s management. These objectives, I 
wh i ch are presented in appendi x G, are summarized in the subbasin chap ters. In 

I 
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I 
I conjunction with the development of planning objectives, descriptions of major 

water resources problems and opportunities were prepared for each subbasin. 

I 
I They ar e pr esented i n appendix H and highlighted in the respective subbasin 

chap t ers . 

I 
Recommended programs and conclusions and additional recommendations for 

each of t he subbasins are presented in chapters 3 through 10. 

This chapter presents basinwide components of the regional plan in three 

I sections: recommended basinwide programs; recommended statewide programs; and 

conclusions and additional recommendations. Each recommended basinwide program

I 
I 

r elat es to several or all of the eight subbasin plans presented in subsequent 

chapt ers of this report. Similarly, each recommended statewide program 

gener ally relates to two or more subbasins. Therefore, the complete plan for 

I each subbasin consists of those elements specifically stated in the subbasin 

chapter as well as relevant basinwide and statewide recommendations in this 

I 
I chapter. 

The basinwide and statewide recommendations address all the functions 

l isted in t he Introduction. Same of the recommended programs are particularly 

I i mportant to the Missouri River Basin and these are highlighted briefly. 

However , it is the total, coordinated implementation of all of these 

I 
I r ecommendations, not just those which are highlighted, which will serve to meet 

the futu r e water resources management needs of the basin. 

The importance of the first function addressed in the program 

I r ecommendat ions, comprehensive planning and support activities, is partially 

i llustr ated by the relatively large number of recommended basinwide and 

I 
I statewide programs in this category . A firm understanding of the planning 

s e t ting--water resources needs and opportunities, resource availability, 

pl anning objectives and policies, and management alternatives--is necessary as 

I 
I 2-31 



I 
a sound basi s for formulating and evaluating alter na tive courses of ac t i on . By 

evaluat i ng these alternatives comprehensively, the interrelationships between 

a l ter natives and the cumulative effects of their impl ementation can be assessed .1 
across functional lines. The resulting management plan can then be expected to 

recognize and make the tradeoffs necessary to best satisfy the region's needs 

and objectives. In the Missouri Basin, its subbasins, and states, much I 
additional groundwork is needed in order to reach this desirable level of 

planning refinement. 

Several recommended basinwide and statewide comprehensive planning 

1programs playa particularly important role in meeting the basin's 

comprehensive planning needs. perhaps the most central program is conducted I 
under title III of the Water Resources Planning Act of 1965. This program is 

l isted among the recommended basinwide programs. Title III and its amendments 

provide the authority for the Congress to appropriate funds to ' the U.S. Water 

IResources Council. These funds are in turn passed through to the States for 

use in state comprehensive planning and water conservation. Programs already I 
developed by the states through this authority, shown in the recommended 

statewi de prog r ams have greatly enhanced State water resources planning , and I 
management. 

IAnot her program which will advance comprehensive planning basinwide is the 

Missouri River Basin Hydrology Study. This study is being conducted by the I 
Missouri River Basin Commission to prepare a basinwide hydrologic data base to 

be us ed t o deve lop a computer i zed sys t em for evaluating the hydrologic effects I 
of water resources management alternatives. 

A serious problem affecting most of the Missouri Basin States and many of I 
their water resources management programs is uncertainty surrounding water I 
r i gh t s associated with Indian and Federal lands. There is no authorized 

I 
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I 
I program t o resolve this problem. Therefore, the first of the basinwide 

conclus ions and additional recommendations is that the Commission should 

I 
I addres s this pr oblem following t he completion of the Missouri River Basi n 

Hydrology Study in 1982. Implicit in this problem is the need to integrate 

pl anning acti viti es for Indian lands into the comprehensive planning process. 

I A number of basinwide and statewide programs are recommended to addr ess 

flooding problems in the Missouri Basin. These recommendations range from the 

I 
I structural progr ams of the Corps of Engineers and Soil Conservation Ser vice to 

f l ood plain management programs administered by States and the Federal 

Emergency Management Agency. Efforts by the National Weather Service to 

I i mprove flood forecasting techniques and effectiveness supplement these 

I 
s t ructural and nonstructural measures. By addressing flooding problems through 

I 
t he vigorous impl ementation of these programs, flood damages can be controlled 

and, in some areas of the basin, even decreased. 

Recognition of both Federal and State roles in promoting fish and wildlife 

I resources in the Missouri Basin is reflected in the growing number and 

prominence of basinwide and s t atewide programs directed at better managing 

I 
I t hese resources. On t he Feder al side , Fi sh and Wildlife Service programs 

address virtually every aspect of fish and wildlife management, espec ially the 

prot ection of endangered species and migratory birds and the enhancement of the 

I Missouri Basin 's fisheries . On the St ate side, sta~e agency programs are 

dir ec t ed pr imarily at improving f isheries and hunting and protecting and 

I 
I managing nongame species. 

Continued and wise development of irrigation is sought in many parts of 

the Missouri Basin. Agriculture is by far the predominant industry in the 

I Missouri Basin. Irrigated lands can play an important role in the continued 

growth and prosperity of the basin. 

I 
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I 
Most of the i r rigation facilities and structures already developed in the I 

Missouri Basin were built or financed through either Federal or private 

efforts. state programs have not yet had major impact on irrigation. Large I 
costs associated with major project construction has been one limiting factor. I 
Also, much of the private development that has occurred serves only one or a 

few farmers. I 
Colorado and Wyoming, are initiating programs for financing water 

development programs by taxing mineral development. However, in Colorado, I 
Wyoming, and other basin states, future irrigation development will continue to I
depend largely on Federal and private investment. The relative importance of 

Federal irrigation programs, therefore, will continue to be great. This is I 
reflected not only by the basinwide and statewide irrigation programs 

recommended for implementation, but also in the numerous irrigation programs I 
recommended for- individual subbasins. Most of these programs 'are those of the 

IWater and Power Resources Service. 

Land conservation and management has long been the function of a group of I 
u.s. Department of Agriculture programs whose significance in the Missouri 

River Basin is well recognized. These programs, which involve primarily the I 
Soil Conservation Service and the Agricultural Stabilization and Conservation 

IService are directed not only at preserving the soil base but also at reducing 

the introduction of sediment into streams. Efforts to preserve the soil, I 
therefore, serve also to improve water quality, which is increasingly important 

in the Mi ssouri Basin. I 
Water supplies are both sparse and of poor quality in many rural areas 

Iwhere much of the Missouri Basin population resides. One pressing water 

resources need, therefore, is to improve municipal and domestic water supplies I 
in rural areas. One of the most effective tools for addressing this need is 

I 
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I 
I the Farmers Home Admi nistration assistance in building rural water and waste 


disposal systems, t he basinwide program named, "Rural Water and Waste Disposal 


I 

I Systems". In many parts of the Missour i Basin this program provides t he only 


source of funds for constructing needed water supply sys tems. I t is a key 


program in the region's water resources management plan. 


I The perceived value of natural, historical, and cultural r esour ces has 


grown not iceably during the last few year s. Thi s has l ed to the recognized 


I 

I need for preserving these resources to the maximum possible extent. Programs 


of the Forest Service, Heritage Conservation and Recreat i on Ser vice, and 


National Park Service are oriented toward preserving wilderness areas and wild 


I and sceni c river s and document i ng and preserving the trails t aken by ear l y 


explorers of the Missouri River Basin. As i nstitutions in the Missour i Rive r 


I 

I Basin matur e and development occur s , t he va l ue of these resources will gr ow , 


crea ting a greater need for advancing programs orient ed t owar d preserving these 


limi ted r esources. 


I Basinwi de recommendations addr essing development of hydroelectric and wind 


energy are of far-reaching significance. Methods for ut il i zi ng these 


II 

I pollution-free sources of energy are be i ng a nd should cont inue to be pr omoted 


basinwide by the Water and Power Resources Service, Corps o f Engineers, Western 


Area Power Administrat ion, and the Bureau of Indi an Affa i r s. 


I Most planning for water-associ a ted outdoor recreation is conduct ed by the 


States with assistance from the Heritage Conservation and Recreat ion Ser vice. 


I, 

I The need for continui~g s uch planni ng is specifica l ly recognized in t he 


recommended statewide programs. However, because the r espons ibi l i ty for 


conducting r ec reation planning res ts primar ily wi t h the States , an information 


I base usi ng consistent geographical units, uni ts of measure, and groupings of 


data is not ava ilable for the entire Missouri Rive r Basin . It is, therefore, 




I 
s uggested in the basinwide conclusions and additional recommendat i ons tha t t he I 
Heritage, Conserva tion and Recreati on Ser vi ce initiate an effort to restr uc t ure 

the informat ion bases of the i ndividual states in order to construct a un i for m I 
recreation data base f or t he enti r e basin. 

Concerns for wa t er quali t y i n the Missouri Basin have grown during the 

last few yearS. The need f or careful water quality planning and implementation I 
of wa ter quality pl ans is now cl early recogn ized. Several Environmental 

Protection Agency and numerous stat e programs are designed to evaluate the I 
extent of wa ter quality problems i n the Missouri River Basin and to explore 

Iways for i mprovi ng water q uality. Many of the water quality problems in the 

Missouri Bas in stem from nonpoi nt sources, mainly runoff from farm and range I 
l ands . The u.s. Depar tment of Agriculture's Rural Clean Water Program, is a 

recommended basi nwi de pr ogram of cons i de r a ble promise for addressing these I 
pollution sources. This program should help to link efforts toward both land 

Iconser vation and wat er quali ty enhancement. While the relationship between 

l and cons ervati on and water q uali t y is reasonably well established, there are I 
many other wa ter r esources f unctions which relate closely to water quality and 

water quality programs. These l inks s uggest the need for better integrating I 
wa t er qual i ty planning into the compr ehensive planning process. 

I 

I 
The Missouri River Basin Comprehens ive Framework Study, Vol. 1, 

Report (Mlssourl Basl n I nter- Agency Commlttee, 1969), p. 58. 
 I 
I b id, p. 63 . I 

I 
2-36 

I 
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CONCLUSIONS AND ADDITIONAL RECOMMENDATIONS 

A. 	 A r e latively large portion of the Missouri Basin i s Indian and Federa l I 

lands. For the most part, the water rights associated with these lands 


are not determined. Upon conclusion of the Missouri River Basin 
 I 

Commission's Hydrology study, the Commission should consider a program I

directed at developing an administrative framework for resolvi ng those 


wa ter rights. 
 I 

B. 	 Each state in the Missouri River Basin has developed a recreational data 

base through its state Comprehensive Outdoor Recrea t i on Plan (SCORP). For I 

the most part, these data bases are not compatible between States. The 

I
Heritage Conservation and Recreation Service should initiate efforts to 


bring these data bases into a consistent format. 
 I 

C. 	 State and Federal programs involving flood plain management s hould 

consider nonstructural alternatives. Data and i nf ormation of the Federal I 

Insurance Administration and others should be used in planning to avoid 

I
duplication. Further, Federal and state agencies should str ive to achieve 


the goals of the Unified National Program for Flood Plain Management. 


I 

I 

I 

I 

I 

I 
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