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I CHAPTER 8 - MIDDLE MISSOURI SUBBASIN 

SUBBASIN DESCRIPTION 

I 
I The Middle' Missouri Subbasi n covers an area of 14.8 million acres in the 

east-central por t ion of the Missouri River Bas i n. As shown in figure 8-1, it 

includes l ands drained by all of the direct tribut aries of the Missouri River 

I from Sioux City, Iowa, to Kansas City, Mi ssouri, except Nebraska's pl att e 

River. Principal among these ar e the Li t tle Sioux River draining the northern 

I portion southwestward, the Nishnabotna River flowing southward from the center 

I 
of the subbasin, and the Nemaha River flow ing southward along the eastern 

I 
boundary. 

The topography in general is a rolling, irregul a r plai n. Along the main 

stem of the Missouri River and its principal tributaries are flat bottomlands 

I with bluffs often having several hundr ed fee t of local reli ef. The elevation 

of the Missouri River varies from 1,220 feet (mean s ea level) at Si oux City,

I 
I 


Iowa, to 750 feet at Kansas City , Missouri . The subbasin dra ins generally 


north to south and extends about 325 miles nor t h- south , and 175 miles 


east-west. 


I Average annual precipitation varies from 26 inches in the northwest to 36 


inches in the south but annual precipitation often varies greatly from those 

I 
I averages. July is normally the subbasin's warmest month and January t he 

coldest. Mean da ily maximum temperatures in January r~nge from 26 degrees in 

the north to 40 degrees in the south, and in July, r ange from 86 to 92 degrees. 

I The average frost-free period var ies from approximately 150 days in the north 

to over 180 days in the extreme south.

I 
I 

Al t hough most lands i n this s ubbasi n have been e ither agriculturally or 

industrially developed, native ecosys t ems s uch as eastern deciduous forests or 

grass lands persist in areas where dominant na t ural fea t ures have inhibited 

I 
I 
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Fi gure 8 '-1- Midd Ie Missouri Subbas in 
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I 
I development. However, most of these lands are in private ownership and 

survival is uncertain. 

I 
I Eastern deciduous forests and flood pla in for ests are extensive a long t he 

Missouri River and, to a l esser extent, a l ong some of the maj or tr i butar i es. 

The Loess Hills region of I owa conta i ns the greatest acreage of eastern 

I deciduous forest. In other s catte r ed areas, part i cularly in northwestern 

Missouri, southeastern Nebraska, and northeastern Kansas, relic s of t he f ormer 

I 
I oak-hickory-prairie savanna occur in upland r eg i ons several miles from the 

river bottoms. 

I 
Forested lands occupy less than 5 percent ~f the total subbasin l andscape 

but provide a large portion of the habitat base for deer, qua i l , sq uirrel, 

cottontail, and wild turkey. They are also the l ast refuges f or reg i onally 

I threatened, rare, or declining f auna s uch as the woodchuck , southern f lying 

I 
squirrel, whip-poor-will, pileated woodpecker , several species of warblers, 

I 
several raptors, and several reptiles and amphibians. Several species of 

plants also depend upon t he har dwood f orest for survival. 

Widely scattered relics of the t all-grass prairie ecosys tem persist in the 

I upper reaches of the Little Sioux River, including the prairi e l akes region in 

Iowa , and along the Loess Bluffs of the Missouri River. These lands support

I much of the original native prairie flora and f auna inc ludi ng many species 

I which are naturally r are or are regional ly decl ining . Exampl e s include the 

northern great er prairie chicken (Nebraska and Kansas only), wh ite-ta i led 

I jackrabbit (extinct in Kansas), spotted skunk, Frankl in g r ound squirrel , 

I prairie f alcon, and cer ta in reptiles. populations of the endangered wh i te 

lady-slipper, an orchid, may per s ist in certain r emote areas . Cer t ain 

I agricultural regions, especially where good inter sper sion of land uses occur, 

I 
afford excellent upland habitat and provide key habitat for wi l dli fe . 
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Aqua tic r esources, although limited both in diversity and quantity , 

include nat ural prair i e lakes and prairie pot holes of I owa , the farm ponds and 

small reservoirs throughout the subbasin, free-flowing reaches of the Missouri 

River , maj or tr i butary s t reams, and var ious stream-related ponds and wetlands. 

Fishery resources are of variable quali t y. Good f i sheries occ ur in some 

of the natural glacial lakes of Iowa, in cer·tain small farm ponds and small 

reservoirs, and in some oxbow lakes along the Missouri River. Populations of 

fi shes in most s treams are domi na t ed by rough fish, but in some reaches channel 

catfish can be harvested. Certain rare, threatened, or endangered fish persist 

in the Missouri River, including the unique paddlefish, the lake pallid and 

s hovelnose sturgeons, and several native forage species. I 
Water fowl habitat is even more limited and is largely confined to the 

Inatural wetlands region in I owa. Existing wa t er r e sources including oxbow 

lakes, ponds, and reservoirs along the Missouri River are used heavily by I 
waterfowl during migration. Such resources in the southern portion of the 

subbasin provide a wintering range. Large geese populations and small numbers I 
of t he nothern bald eagle are also common around Federal wildlife refuge s 

dur i ng winter. 

The Missouri River corridor, especially the bluffs, forests, islands, and 

oxbow lakes , contribute much to the diverse landscape quality of this region. 

The corridor is na t ionally significant as part of the Lewis and Clar k National 

Historic Trail. The Loess Bluffs and prairie lakes landscapes in Iowa and the 

INemaha, Nishnabotna, and Li ttle Sioux bottomland forests are also significant 

natural and aesthetic resource areas. 

The subbasin conta ined t he basin ' s third largest population in 1975. 

Future projections ind icate the total subbasin population should continue I 
stable growth and reach approx i mately 1.65 million persons, an increase of 25 

percent , by the year 2000 . I 
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Three Standard Metropolitan Statistical Areas with a combined 1975 

I 
I population of 792,800, are located within the Middle Missouri Subbasin. The 

three, omaha, Nebraska-Iowa (572,900), Sioux City, Iowa-Nebraska (120,000), and 

st. Joseph, Missouri (99,700), collectively constitute 60 percent of t he total 

I subbasin population, and 86 percent of i~s total ur ban population. 

Approximately 2,200 native American Indians live in the subbasin. Highly 

I 
I variable out migration and return migration rates among Indians complicate 

accurate estimates of demographic data for this group. 

In 1975, about 36 percent of the total population or 471,000 persons were 

I employed. Of this total, only 12 percent or 56,200 persons was engaged in 

agriculture. This figure has continually declined over the last few decades. 

I 
I Employment in nonagricultural economic pursuits has, however, enjoyed a 

continued rise. Approximately 415,000 persons, or 88 percent of the work force 

are employed in nonagricultural sectors. Total employment is projected to 

I reach 586,900 persons, an increase of 25 percent over the 1975 level, by the 

year 2000. 

I 
I Agriculture is the dominant land use in t he subbasin but the major use of 

water is for thermal electric power generation. Other major water uses include 

municipal and industrial and irrigation. 

I Depletions to streamflow within the subbasin are ~elatively low, totaling 

only 232,000 acre-feet in 1975. This level is expected to increase to 430,000 

I 
I acre-feet by the 'year 2000. However, withdrawals total nearly 10 t imes 

depletions due to large diversion for once-through cooling at several 

I 
steam-electric plants loca ted a l ong the Missouri River. 

The 1975 average annual outflow from the subbasin, measured at Kansas 

I 
City, Missouri, was estimated to be about 28 million acre-feet. Remaining 
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I 
Iflows are projected to decline by some 3 .2 million acre-feet by 1985 and by 

another 3. 7 million by the year 2000. I 
Most of the streams within the subbasin are comparatively small, and 

s ea sonal water s hortages are common. Because the streams drain primarily I 
agricultural areas, runoff causes high concentrations of nitrates, phosphates, 

and insecticides. Normally, concentrations of inorganic salts are low. I 
Most streams carry heavy loads of suspended sediment. Turbidity is high I 

most of the time . All have experienced undesirably low l evels of dissolved 

oxygen due to inadequately treated waste waters, low flows, and warm water I 
temperatures. Low dissolved oxygen l evels also occur after heavy runoff 

because of high t ur bidity. I 
The States of the Middle Missouri Subbasin govern the use of water through I 

several diff erent l egal systems. Mi nnesota and Missouri recognize the riparian 

doctr ine. Kansas and Nebraska depend upon prior appropriation systems but I 
acknowledge r iparian doctrine in varying deg rees. Iowa makes substantially all 

uses of water subj ec t to permit a nd adminis trative r egula tions governing I 
diversion, storage, and withdrawal over a period of time not exceeding 10 years. 

I
PROBLEMS AND OPPORTUNITIES 

Nonpoint source pollution is t he major water resources problem in the I 
Middle Missouri Subbasin. Other major problems include flooding along- many of 

the tr i butary s treams , consumptive use and diversion by upstream States which I 
decreases the amount of water available for downstream use, drinking water of 

Ipoor or unacceptable quali ty , oxbow lake elimination and channel straightening, 

and demand for wa ter access and recreational facilities. I 
Steep s lopes and soi l types in Iowa and northwest Missour i cause severe 

gully erosion. Strearnbank erosion is a principal problem in the Nemaha Basin I 
in Nebraska , and in the Nishnabotna and Nodaway Basins in Iowa. Nebraska 

I 
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I 
I counties between South Sioux City and Omaha have the highest soil loss in the 

State. In some areas in northwest Missouri, the problem has evolved a full 

I 
I cycle. The natural winding streams were stra i ghtened and channelized some 30 

to 40 years ago; severe streambank erosion has since occurred, and the streams 

have returned to the natural course . 

I Flooding problems in this subbasi n have many aspects. Flooding is still a 

p roblem along s everal tributary streams in t he Middle Missouri Basin. In many 

I 
I of the smaller communities, there is at present no feasible and acceptable 

structural soluti on. Problems in a number of smaller communities have been 

I 
studied in the past by various St ate and Federal ag enc ies. Potent i al 

structural solutions have not been f ound to be economically acceptable in most 

instances, and suggested alternatives have not generally been accepted by local

I people. Even though levees have been cons tructed along the Missouri River , 

flooding continues to be a problem in Nebr aska downstream of the Missouri' s

I 
I 

intersec tion wi th the Platte River in Nebras ka. Private levees are being moved 

or constructed too close to the river, infr inging on the floodway and shifting 

flood damage to other areas. Tieback levees on some t r ibutary streams were 

I designed and constructed to provide 50-year protection from flooding on both 

the main stem and t ributaries. Due to numerous fac tor s , including aggradation 

I 
I of the stream beds of the tributaries, this level of protection has dr opped to 

a 10-year or 25-year event. 

The energy crisis of the 1970 ' s has spotlighted the fac t that projected 

I power demands nationally will neccessitate the cons t ruc t ion of addit iona l power 

plants in the subbasin. New power plants wil l need to be l ocated on the ma jor 

I 
I rivers in order to permit the assimulation of discharged cooling water and to 

cause the least possible adverse environmental effect. Disposal of power plant 

cooling waste i nto smaller bodies of water where t hermal pollution can be 

I controlled would provide an opportunity for i mproved production of fish. 

I 
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Drinking water quality problems occur in Otoe and Cass County , Nebraska , I 
in the Sioux City, Iowa, area, and in southwest Iowa. Ground wa ter has 

historically been the source of most of the rural domest ic water in the I 
subbasin. While the quality and quantity of these sources has generally been 

s uff i c i ent in the past, conflicts between rural domestic and urban water uses I 
have begun to occur. In some rural households, drinking water does not meet I
standards established by the Federal Safe Drinking Water Act. This is due to 

the naturally poor quality of available water and to continued quali ty I 
degradation from both point and nonpoint sources of pollution in the area. 

Oxbow lake elimination and channel straightening on the Missouri River I 
main stem and tributary streams are reducing and changing the fisheries habitat I
in t he Middle Missouri Subbasin. Lost wetlands are not being replaced by 

maturing wetlands in these areas, and fish and wildlife are being adversely I 
affected by man's activities, including cropping all available lands. 

There is a documented demand for water access and recreational facilities I 
in the metropolitan areas such as Sioux City, and Council Bluffs, Iowa, and st. 

I
Joseph, Missouri, and in all of southwestern Iowa. While there is some fishing 

on the main stem, there has been a demand for flat water or lake recreation. I 
Population growth of the metropolitan areas in the Middle Missouri Subbasin has 

over t a xed existing facilities. Some work has been done to improve recreation I 
s uch as the Laike Manawa Project in the Council Bluffs area, but there is a need 

Ifor more active development of recreation areas, facilities, and public access. 

PLARRING OBJECTI VES I 
Each of t he five States located of the Middle Missouri Subbasin ha s 

compr ehensive planning programs for the wise and beneficial development, I 
management , and use of water r e sources. Most have mechanisms to develop a 

I 

I 




I 
I state wa ter plan, and methods for continually updating information for 

decisionmaking. All five states have the concrete objective to minimize or 

II 
I r ed uce flood damages and loss es r esulting f rom floods . The states of Iowa, 

Nebraska and Minnesot a emphasize t he use of nonstructural meas ures. 

For fish and wi l dlife, the states have programs i nvolving conservation and 

I management in a general s ense . The state of Iowa recognizes certain designated 

streams as having exceptional recreation and fis h and wildl ife uses, and 

I 
I provides for their spec i al protec t ion aga inst l ow flows and water withdrawal s. 

In the state of Kansas , while f i sh and wi l dl i f e protec tion is requi red by law, 

I 
there is no state policy i n e ffec t f or preserving hab i t a t. The St a te does 

maintain a lis t of protected flora and f auna, however . 

I rr igation objectives in the Middle Missour i Subbasin differ f rom Sta t e to 

I state. The objective of Nebraska and Kansas is t o develop irrigation potent i al 

and provide an adequate supply of wa t er f or irr igation . Mi nnesota and Iowa

I 
I 

objec tives are tempered by the qualificat i on t hat water permi ts for irrigation 

should be i ssued on a case-by-case basis. Iowa encourages private funding of 

individual f arm irrigation development, reserving t he use of publ i c f unds for 

I cases where incr eased food and fi ber production a r e considered in the public 

II interest. In Missouri, irriga tion is not as commonly practiced as in the other 

I 
States. The State' s goal is to protect and foster development of agr i c ul tural 

resources, includ ing the s t a te's l i mi ted irrigation o~portuni t ies. 

Improvement of l and trea tment and land conservation and management in th is 

I subbasin ar e clearly recognized objectives. Protection of the produc t ivity of 

soils, control of erosion, and reduc tion of s ed iment loading i n s treams are all 

I 
I actively pursued. Four of the Stat es in t he s ubbas i n have objec tives o f 

meeting the municipal, i ndustrial, rural domestic, a nd l ives tock wa ter quality 

needs wherever f eas i ble . Nebraska a nd Kansas gener ally support all methods of 

I 
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providing water, especially to small communities . Iowa and Minnesota mod i fy 

their support by encouraging water users to adopt water conservation measures . 

Missouri has an objective to impl ement tra i ning and technical assistance 

programs to ass ist i n water conse~vation, and will str i ve to monitor the 

quality of fi nished water , r ev iew plans f or construction of water supply 

facilities , and inspect such fac ilities i n an effort to maintain the purity of 

drinking water. 

Power and energy objectives vary somewhat from State t o State. Minnesota 

opposes actions that woul d severel y impa i r hydropower generation in the 

Missouri River or its delivery to current Minnesota users. Location of power 

plants is of major concern to Iowa, Kansas, and Missouri for many reasons. 

Thermal and other pollution at power plant sites is basically limited to ma jor 

wa terways such as the Missouri River. 

Transportation obj ectives of the subbasin States r ecognize the importance 

of Federal par ticipati on. Iowa specifically encourages the Federal Gover nment 

to finance and maintain the navigat ion on the Missouri River. 

PLAN OVERVIEW 

The plan f or the Middle Missour i SUQbasin includes the programs 

r ecommended in th is chapt er, the programs r ecommended basinwide in chapter 2, 

and the statewide programs that are recommended for the five States of 

Minnesota, Nebraska, Iowa, Kansas, and Mi s souri in chapte~ 2. 

As stated earlier , nonpoint source pol lution is a major subbasin problem. 

An important recommendation of the Middl e Mis souri Subbasin plan i s, therefore, 

to actively address agricultural runoff probl ems through implementat ion of the 

Rural Clean Water Program, established by Secti on 208(j ) of the Cl ean Water Ac t 

of 1977, which would control agriculturally nonpoint sources of pollut ion on 

private lands. 
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I 
I Flood i ng problems cited above are addressed in the plan by many 

recommended Ar my Cor ps of Engineers programs . Fl ooding occurs in many small 

I 
I communities where presently no fea sible and acceptable str uctural solutions ar e 

available. To address these problems , a number of studies are recommended for 

the post-1986 period, by which t ime social or economic cond iti ons may have 

I changed enough to warrant new investigat~on. These studies invol ve the Boyer 

River, Floyd River Basin, Little Sioux Ri ver Basin, Nishnabotna River Basin, 

I Soldier River Basin, and papi llion Creek and tr ibutari es. 

I 
Many small wa t ershed pro jects are recommended for rural areas, although 

I 
many rural flooding probl ems rema in unaddr essed. Because watershed planning 

and construction costs are quite high and the funding level for this program is 

relatively low, the need for this prog r am wi ll exist for a good many years. 

I 
I The important problem of l oss of wetlands and effects on fish and wildl ife 

caused by cons tr uc t i on, opera t ion, and mai ntenance of the navigation on the 

Missouri River main stem is addressed by the Corps of Eng ineer s' Missour i Ri ver 

I Fish and Wildl ife Mitigation St udy . Another important r ecommendat i on concerns 

the problem of municipal, i ndustr i al, and rural water s upply. I n recreat ion 

I 
I orientated growth ar eas, ut ility sys tems have not kept up wi th the demand. 

Coordinated region-wide, water - de livery systems are needed . The plan 

recommends that restrictions i n the Farmer s ' Home Admin istration's rur a l wa t e r 

I s upply program prevent ing the design of rural water and wastewat e r disposal 

systems for future expans ion be removed. 

I 
I 
I 
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I 
I CONCLUSIONS AND ADDITIONAL RECOMMBNDATIORS 

A. Nonpoint source pollution is a major Middle Missouri Subbasin probl em. 

I 
I 

Steep slopes and loess soils i n Iowa, northwest Missouri, southwest 

Nebraska, and northeast Kansas cause severe gully erosion. Streambank 

erosion is a particular problem in the Nemaha Basin, Nebraska, and 

I Nishnabotna and Nodaway Basins in ~issour i. Nebraska counties between 

South Sioux City and Omaha have the highest soil los s rates in the State. 

I 
I To address agricultural runoff problems, it is recommended that the Rural 

Clean Water Program (Section 208(j) of t he Clean water Ac t of 1977), wh ich 

would control agricultural related nonpoint sources of pollution on 

I private rural lands, be funded and implemented. 

B. Flooding is still a problem along many of the tributary streams in t he 

I 
I Middle Missouri Subbasin. In many of t he smaller communities, present 

plann ing and evaluation criteria and social preferences preclude 

formulation of a feasible, acceptable structural solution. 

I C. Even t hough levees have been cons t r ucted along the Mi ssour i River, 

floodi ng cont inues to be a problem downstream of the platte River in 

I 
I Nebraska. Private leveees are being moved or constructed too close to the 

river infringing on the floodway and shifti ng flood damage to other areas. 

D. Tie-bac k levees on tr i butar y streams were designed to pr ovide 50-year 

I protection from flooding caused by main stem fl~ding and tributar y 

flooding . Due to numerous factors, including aggradation of the stream 

I 
I beds of the tributaries, t his level of protection has dropped to 10- to 

25-year events. 

E. Cons umptive use and di vers ion of upstream States will decrease the amount 

I of wa ter available for downstream uses . It is recommended that an 

investigation of interstate water allocation be initiated by the Missouri 

I 



River 	Basin Commission. The investigation should be directed toward 

assessing alternative institutional arranagements for developing an 

interstate compact for the Missouri River. 

F. 	 Projected power demands wil·l necessi tate the construction of additional t 

power plants in the subbasin. The maximum energy potential from water use 

by low head hydropower should be developed. Power plants should be 

located on major rivers to permit the assimilation of cooling water with 

the least possible adverse environmental effects. Disposal of power plant 

waste water into smaller bodies of water where thermal pollution potential 

can be controlled would provide an opportunity for improved production of 

fish. 

G. 	 Drinking water quality problems occur in Otoe and Cass Counties , Nebraska, 

the Sioux City, Iowa, area and southwest Iowa. Better planning to 

recognize regional water requirements is needed for rural domestic 

systems. Coordinated planning to design regional delivery systems is 

necessary. States should work toward amending legislation and regulations 

so that new rural development is capable of utilizing the Farmers Home 

Administration resource which could also be used for rural-water and 

waste-water disposal systems improvement like consolidation. 

H. 	 Oxbow lake elimination and channel straightening is reducing and changing 

fisheries habitat. The loss of wetlands is not being replaced by maturing 

wetlands, which are rapidly being converted to agricultural uses. Fish 

and wildlife are being adversely affected in the subbasin by many of man's 

activities. Programs similar to Missouri's "Design for Conservation" 

should be initiated by other States. 

I. 	 There is a documented demand for water access and facilities in 

metropolitan areas such as Sioux City and Council Bluffs, Iowa, 

8-28 



I 
I St. Joseph, Missouri, and in southwest I owa ~ Additional attention needs 

to be directed toward meeting this need. 

I J. The Middle Missouri Subbasin lacks adequate data on land use and 

I associated water use. Such data are necessary for planning and 

management. A study to obtain such information is recommended. It is 

I specifically recommended that Iowa increase funding for State land-use and 

water-related program planning.

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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