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• CHAPTER 10 - LOWER MISSOURI SUBBASIN 

S UBBASIN DESCRIPTION 

The Lower Mis sour i Subbasi n, the furthest downs t ream of the Missouri River 

• 
Basin subbasin, encompasses a tot al area of 25.4 million acres (as shown i n 

Figure 10-1). It includes all of the tributaries of the Missouri River from 

I Kansas City, Missouri, downs t ream to the confluence of the Missouri River with 

the Mississippi River, 15 miles above st. Louis, Mi ssouri. The subbas i n 

• encompasses about one-half of Missouri and small par t s o f Kansas and I owa. The 

subbasi n has a maximum east-west and nor th- sou t h extent of about 30 0 miles. 

• 
I The principal northern tributaries of the Mi ssouri River i n this s ubbasin, 

the Grand and Char i ton Rivers, fl ow southeastward f rom southern Iowa where the 

terrain is r olling and elevat ions reach 1, 450 f eet (mean sea l evel ). South of 

• the main stern, the Osage and Gasconade Rivers are the chief tr ibutaries . The 

• 
Osage River system drains the l and ea s tward from headwaters extending from the 

Flint Hills of east-central Kansas to the Ozark foothil l s i n south-central 

• Missour i . The Gasconade River, which l ies southeast of t he Osage, or ig inates 

in the foothills of the Ozar ks, and f lows nor t hwar d to the Missouri River. 

•
• Mean annual precipitation is 32 inches in south-ce~tral Iowa, increasing 

to 42 inches in south-central Missour i. About 70 percent of t he precipitat i on 

occurs during the growing season, between the months of May and September. 

January is normally the coldest month of the year . Mean daily maximum

I 
I 

temperatures range from 33 degrees in the north to 46 degrees in the south in 

January, and in July the warmest mean daily maximum t emperature ranges from 90 

to 94 degrees . The frost-free period is approx imatel y 180 days throughout the 

I subbasin. 

• Seven percent of the land ac reage is in publ i c domain, with much of the 

wildli f e is found on pr ivate land. Extensive agricultural ecosys tems have 

I 
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Figu re 10 -1- Lower MIssouri Subbasi n 
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I 
I r epl aced much of the ~a tive forest and prairie ecosystems. Wildlife habitat is 

of high quality where woodlands and a mixture of cropland provide favorable 

I interspersion; all provide some of t he best tr ee squi r rel , cottontail, quail , 

and wild turkey hunting in the basin. 

I 
I Considerable upland areas of eastern deciduous f orest , lar gel y oa k, and 

hickory, still exist in the Ozark Plateau. Less extens i ve acr eages occur in 

parts of the Grand, Osage, Missouri, and Chariton River Basins. Flood plai n 

I fores t s a r e found on bottomlands of the major streams and r i vers. Forest land 

provides key habitat for deer, squirrel, quail , wild turkey, cot t ont a il, 

I raccoon and fox, and supports a few relict populat ions of r uffed grous e and a 

I wide diversity of flora and fauna. Clearing of such for est land, appear s to be 

I 
accelerating, with 1.5 mi llion acres lost i n the pas t decade. 

Much of t he tall-grass prairie has been l os t to cropland. Isolated 

acreages do still exist on private lands, mostly in the wes ter n portion of the 

I subbasin. Three thousand acres have been acquired r ecently by State and 

private entities as wildlife habitat suppor ti ng populations of the norther n

I 
I 

greater prairie chicken, upl and plover, black-ta i l ed and wh i t e- t a i led 

jackrabbits, and a host of other mammals, birds, and reptiles. The smal l white 

lady-slipper, a plant once common to most prairies in t he s ubbasin, i s an 

I endangered species. 

I 
Other special ized ecosys tems, including caves , cliffs, and bluffs , s upport 

I 
a variet y of flora and fauna rare or unique to the Missour i Ri ver Basin. 

Included are the endangered Indiana and gray bats and pos sibly the southern 

bald eagle. 

I Aquatic resources are diverse and of t en of high qual ity, a lthough quant ity 

is limited. These include natural and channelized s treams , mult i purpose 

I reservoirs, spring-fed streams, oxbow lakes, small watershed reservoirs , 

fishing lakes, farm ponds, and various spring seeps and marshes.

I 
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Fishery r e sources of nati onal i mpor tance exist in several waters i nclud ing 

mos t of the Gasconade River Basin and cer t a in portions of streams and 

reservoirs in the Osage River Basin. The Lake of the Ozarks is nationally I 
renowned among fishe r men for large-mouth bass. Cold-water trout fisheries also 

are of excel~ent qual ity, although limited in quantity. I 
The Mi s sour i River fishery is currently dominated by channel catfish and 

various r ough fishes, but the original array of fish fauna still exists. I 
Various sturgeons, including the pallid, shovelnose, and lake, however, are I 
rare, threatened, or endangered and populations of blue caLfish and paddlefish 

have declined greatl y. Some small streams such as the Niangua support I 
exceptionally diverse fauna including the rare endemic Niangua darter. A 

Irecent study by the State of Missouri recommends that this darter be federally 

listed for protection under the Endangered Species Act. I 
Other important inhabitants of stream environments include: (1) diverse 

mollusk fauna in the Ozark streams; (2) various species of f ur bearers, I 
including a few river otters, documented in only a few other areas of the 

basin; and (3) unique vertebrate and invertebrate fauna associated with I 
subterranean streams and springs in caves. I 

Few ~aterfowl nest in the basin, limiting both propagation and hunting. 

It is estimated t hat we t lands have declined along the M~ssouri River by over I 
10,000 acres since 1951. However, giant Canadian geese have increased in 

recent years under careful State management at Trimble Wildlife Refuge. 

Nongame species including the king rail, yellow-headed blackbird, boblink, and 

Iosprey have al so been declining . Only the endangered northern bald eagle, 

often f ound wintering around reser voirs or along the Missouri River, appears to I 
be s t able or i ncreas i ng in population. 

I 
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I Favorable climate and divers i ty of land forms have supported or permitted 

the development of a var iety of natural, cultural, and historic features which 

I attr act touris t s. Such i mportant resource area s include those of (1) the 

Missouri River corridor with its bluffs, forests, i s l ands, sandbars, and rich 

I 

I cultural and historic backdrop1 (2) the Devil's I cebox and s inkhole Pl a in; (3) 

heavily forested segments of the Gasconade and Osage , and Grand River corridors 

including attractive agricultural landscapes, riverscapes, and r eservoir s 1 (4) 

prairie lands in the western part of the subbasin; and (5) certain f ree-flowing 

streams such as the Cedar, Niangua, and Gasconade Rivers. 

I The subbasin's 1975 population was estimated at slight ly more than 2 

million, representing approximately 25 percent of the Missour i Basin' s total.

I 
I 

within the subbasin, 66 percent of the population (1.4 million) was urban. Two 

Standard Metropolitan Statistical Areas, Kansas City, Missouri-Kansas, and 

Columbia, Missouri are located in the subbasin. The r emaining 34 percent of 

I the subbasin's populatiton (707,900) l i ved in rur a l areas in 1975 . Demographic 

projections for the period 1975 to 2000 suggest that t he s ubbasin wi l l 

I 
I 

experience continued populat ion growth, but at a dec reasi ng annual r a te. 

Over 1 million persons were employed in t he s ubbasin in 1975; 102,000 

agricultural workers and 908,300 nonagr icultural workers. Employment 

I projections suggest the number of agricultural workers may decline by 29 

percent by the year 2000, with nonagricultural employment i ncreas i ng 64 

I 
I 

percent. Total employment, therefore, should increase by 35 percent to 1.4 

million by the end of this century. 

A significant portion of the land in the Lower Missour i Subbasin i s used 

I for agricultural production. Major dryland and irrigated crops consist of 

corn, winter wheat, alfalfa, fruits and nuts, and commercial vegetables.

I Further, beef, pork, and da iry produc ts contribute substant ially to 

I agricultural sales. 

I 
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Forests and woodlands cover a large por tion of the s ubbasin and 

commer cial for estr y activi ties are profitable. 

Assorted mineral and fuel resources are mined and refined throughout the 

subbasin. Coal deposits are the most notable. Manufacturing consists largely 

of processing food and some f uels, printing , and paper produc ts manufac tur i ng. 

Natural ou t flow from the Missouri River' Basin was calculated in 1971 to be 

about 65 million acre-feet . Based upon this total and accounting for State 

e stimates of depletions, 1975 average annual remaining out flows were est imated 

to be 49 .5 mi l l i on acre-feet. Future flows at Hermann, Missouri, near the 

mout h of the Missour i River are pred icted to decline to a level of 46 million 

Iacre-feet by 1985 and to 42 million by the year 2000. 

Water wi thdrawals wi thin t he Lower Missouri Subbasin are moderate , I 
considering availabl e f lows . Cooling at s team-electr i c power pl ants is the 

purpose for wh ich the largest water withdrawals are made . However, consumptive I 
use of water is min imal, with livestock and municipal and industrial uses 

Iaccounting for abou t two-thirds of the tota l 177,000 acre-f eet per year. 

Overland runoff contributes large amounts of silt and organ i c material to I 
streams throughout t he subbasin. In reaches of the Osage, Marias de Cygnes, 

Gr and, Char iton , and Blue Rivers, dissolved oxygen levels during occasional 

periods of low-flow dr op below desira ble levels for pr opagation of aquatic life. 

Water quality in va lley-f i ll aquifers lying along the Missour i River and 

its tr ibu taries appea r s to improve in the downstream direction, probably 

because of progressively increasing average annual precipitation. 

PROBLEMS AND OPPORTUNITIES I 
The principal probl ems in t he Lower Missouri Subbasi n ar e nonpoint source 

pol lution; potential powe r shortages given expected future demands; and I 

I 
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 uncertain water supplies for coal gasification and other potential energy 


development . Others of l esser impact include local gound water s upplies of 

I unaccept able quality i n some par ts of the subbasin; i solated flood problems ; 

overcrowded recr eation areas; declining acreage of wetlands and fores t s ; and 

I 
I riparian habitat i mpai red by continu i ng deve lopment. The basin is just 

beginning to explore the opportunities ava ilable t hrough modern i rrigation 

I 
practices, and coal gasification is possible, given the coal depos its available 

in some areas. 

Nonpoint source pollution is the most serious problem in the Lower 

I Missouri Subbasin. This problem r esults f rom agricultural runoff, ur ban 

storm-wate r drainage, acid mine drainage, and i nd ividual waste di sposal systems.

I 
I 

In north- and west-central Missouri and in southern Iowa, active bank 

erosion is common and heavy sed iment l oads are consequent ly carr ied by many 

Missouri River tributaries. St eep slopes and soi l types c a use upl and soil 

I erosion, especially in northwes tern Missouri and southwestern I owa. The 

productive cropl and soi ls in the South Grand, Blackwater, Gr and, and Chariton

I 
I 

Basins are primarily of loess or l oe ss over glacial till and are of ten tilled. 

Due to the rolling topog raphy, annual soil loss on unprotected t i lled 

cropland of ten exceeds 25 tons per acre . Thi s l os s is f i ve t i mes the rate of 

I loss allowable to maintain sustained crop production and also is a ma j or 

contribution to nonpoint water polluti on. Storm-water runoff in sever a l of t he 

I subbasin's metropolitan a r eas period ically adds to nonpo i nt source pollution. 

I 
Mine drainage, (including s uspended solids and acid wastes) , has been 

I respons i bl e for pollut ion on Cedar Cr ee k ; Locust Creek ; l ower east fork of the 

Chariton River; and the Char iton River in putnam, Schuyler, Sullivan, and Adai r 

I counties. A major problem has occurr ed on the east fork of the Char i ton Ri ver 

I 
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I 
with acid mine drainage in the Macon-Randolph county ar~a. In Boone and I 
Callaway and Henry and St. Clair counties, acid water from abandoned s trip 

mines is a problem. Inactive strip mines developed prior to 1973 are not 

covered by State reclamation laws. 

Isewage collection lines, resulting in i ncrea s ing use of individua~ septic tanks 

in turn contributing to nonpoint source pollution. No coor d inated r egion-wide I 
water delivery systems currently exist. Solution of the problem i s further 

hampered by restrictions imposed or interpr eted by the Farmers Home I 
Administration that prevent the des ign of r ural water and wastewater disposal 

systems f or future expansion. I 
Power and energy is another area presenting proble@s in the Lower Missouri I 

Subbasin. A number of proposals have been advanced by private industr y f or 

development of coal and electric power, and several low-head hydro s ite s have I 
been investigated. Projected power demands will necessi t ate installation of 

additional power plants in the subbasin, and there are opportunities for I 
additional hydroelectric generation at existing projects or at potent i a l s i tes . I 

Coal gasification is possible in the Gr and River Basin in nor th-central 

Missouri, if water supplies are sufficient, and along t he Missouri River in I 
cent ral Missouri where there are considerable reserves of high-sulphe r coal. 

Tar sands in Bates, Vernon, and Barton counties possess potential for I 
ener gy production, but water requirements for pr ocessing the sands ar e 

I 
present l y unknown. In all cases, attendant environmental problems would have 

t o be addressed. I 
Loca l ground water of poor quality occurs in nor t h- and west-cent r al 

Missouri. There is strong potential for building rural wate r systems utilizing I 
high quality surface water, especially fr om the Missour i Ri ve r , and , in some 

areas , the reallocation of water in Federal r eservoirs may be poss i ble. As 
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 more rural wat e r suppl y systems are built or as existing systems increase their 


I 

service areas, coordinat i on be t ween sys t ems could reduce costs and the need f or 


additional facilities and water. 


The Grand River Basin has signifi cant flood problems. Rec urring flooding 


I seriously hampers cropping and capital improvements in· the flood plains. 


Annual flooding in the Grand River Basin affects some 370,000 acres, 80 percent 


I 

I of which is farmland. Fl oodi ng also occurs in the Chariton, Marais des Cygnes, 


Osage, and Fishing River Basins. 


Problems with urban flooding occur in the s ubbasin's metr opol i t an areas 


I and is especially noticeable along floodplains on many streams that flow 


through developed areas. 


I 

I More leisure time has allowed subbas in residents to spend more t ime i n 


r ec reational pursuits or to expand their interest in natural , historical, or 


cultural resources. As the public see ks outlets for their . act~vities, existing 


I recreational facili t i es become overtaxed and a l ac k of add i tional fac ili ties 


exists in certain areas of the basin. Access to water-orient ed r ecreation 


I 

I areas along the Missouri River and Mar ias des Cygnes Basin i s l imited. 


We tlands and forest l and acreages are dec l i ning in t he flood pl a ins. 


Wetlands have been converted to agricultur al or urban uses . Dr a i nage of 


I wetlands may also reduce flood storage capability, nutrient retent ion, and 


ground-water rechar ges. 


I 

I On the Missouri River, channel improvements have' r educed backwat er ar eas, 


islands, and sandbars. Elsewhere, on tributari es such as the Grand, South 


Grand, Chariton, and Blackwater Rivers, channel straightening has reduced 


I riparian habitat. All such action reduces t he ha bitat of fi s h and wildlife. 


I r riga tion development is a relatively new opportun i ty in this particula r 


I subbas i n compared to t he ot her subbasins of the Missouri River Basin. 
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I 
I rr igation has been limited so far , but he opportunity exists to conduct 

research in irrigation in th i s subbasin i n an effort to overcome difficulties 

being experienced elsewhere . 

PLANNING OBJECTIVES 

IThe states in the Lower Missouri Subbasin, Iowa, Kansas and Missouri, 

recognize the need for continued refinement of State water planning, In I 
addition, the need for level B planning for the entire subbasin is recognized, 

and specifically recommended below. I 
To address flooding problems in ths subbasin , I owa stresses prevention of 

damage to lands through small projects or nonstructural means whereas 

long-range goals i n Kansas are di r ected more toward reduction of flooding I 
through structural means. Both Kansas and Missouri call for nons tructural 

alternatives in f lood cont r ol, al though both will consider s tructur al or I 
nonstruct ur al combination measures for flood damage abatement on a case-by-case basis. 

In Iowa , streams designa ed by the I owa Conservation Commmiss i on a s hav i ng I 
exceptional r ecreation and fish and wildlife uses ar e o f primary concer n. The I
State recommends ra i sing protected low fl ows and provides f or strict regulation 

of water withdrawals and channel changes. 

Policies toward mun i c ipal, industrial, and rura l domestic water s upplies 

in t he t hree states are surprisingly d ifferent. The State of Iowa actively I 
encourages water conservation measures. The Sta t e of Missour i has i mplemented I 
training and technical ass i s t ance programs , monitors water quality , and revi ews 

constr uction plans . The state of Kansas State policy calls for pr ovision of I 
su i t abl e, sufficient , reliable water s uppl ies for present and future uses 

within t he State, including the deve lopment of adequate water supplies for I 
small communities and rural users. 
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I 
I Iowa power and energy development policies call for location of 

plants on the major streams bordering the state rather than permitting gr ound 

water use for this purpose . Kansas wat er and energy policies have accorded 

I hydroelectric power development in eastern Kansas a low prior ity because 

further development is limited by the terrain and because of higher priorities 

I for "water use for more beneficial purposes. 

Iowa's objectives in water-related transportation reflect the State's

I recognized dependence on the Feder a l Gover nment to fi na nce and ma i ntain the 

I navigation on the Missouri River. Missouri's policy favors greater use of 

navigable waterways including port development. 

I Iowa maintain's a strong interest in allocat ion of instream flows and 

water resources throughout the Missouri River Basin. The State's intent is to

I ensure that Iowa receives its share for wat e r s upply needs and instrearn uses 

I such as navigation. Missouri intends to consider the need for and desirability 

of establishing a permit system for water use, wi t h prov i s i on !or maintaining 

I adequate quality and quantities of water for nonconsurnptive uses. 

PLAN OVERVIEW 

I 
I The plan for the Lower Missouri Subbasin include s the recommendations 

presented in this chapter, the basi nwi de progr ams recommended in chapt e r 2, a nd 

the statewide programs recommended for Iowa, Kansas and Missouri, also found in 

I chapter 2. 

While the plan for the Lower Missouri Subbasin effec tively addresses many

I of the problems and opportunities cited above, the great number of Federal and 

I State planning efforts in the subbasin points to the need f or a closely 

coordinated comprehensive planning effort. An important recommendation for 

I this subbasin is, therefore, for the initiation of a l eve l B study to cover the 

entire subbasin. 

I 

I 
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Some smal l wa tershed pr oj ect s ar e recommended in the subbasin. In 

general , however, rural floodi ng pr obl ems remain unaddressed. Most structural I 

flood control i tems s uc h as dam l evees and l arge scale channel i zation are not 

feasibl e , a nd use of the flood plain for cropland continues . I n addition , 

adequate fundi ng for small watershed programs is not available and the backlog I
will 	continue for many years. 

The importance of water transportation on the Missouri River is recognized I 

by an ongoing Corps program assigned to improve the navigation channel. 

Another Corps program, Missouri River Fish and Wildlife Mit i gation study , is a I 

major effort to provide compensation for loss of habitat by construction, 

I
operation or maintenance of navigation, or habitat improvement or replacement. 

Several statewide soil conservation studies examine land conser va t i on a nd I 

management, and management of erosion and sediment problems. 

Development of national historic trails such as Lewis a nd Clark , Mormon, I 

Pioneer, and Oregon is considered important in this subbasin • . The plan 

suggests tha-t developnent of these trails be 

water-assoc iated o utdoor recreation projects. 
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I 
CONCLUSIONS AND ADDI TIO AL RECOMMB DATIONS 

A. 	 The Lower Missouri Subr egion has a number of pressing water-related 

problems t hat need to be resolve d within the next 15 years. A 

comprehensive analysis of this subregion is needed, as evidenced by the 

number of single or multi-purpose studies recently completed or currently 

underway within the ar ea by the Corps of Engineers, Depar tment of 

Agr iculture , Department of the Interior,' State of Mi ssour i , and 

Mid-America Regional Council (MARC). A Level B study o f Lower Missouri I 
Subbasin would bring plans and proposals together for compatible solutions 


to the problems, and should be initiated by 1983. 


B. 	 Nonpoint source pollution is one of the most serious pr oblems in the Lower 

IMi ssouri subbasin. To address the problem, it i s recommended that the 


Rural Clean Water Program (Sec tion 208(j)) of the Clean Water Act of 1977, 
 I 
which woul d control ag ricultural related nonpoint sources of pollution on 

pr ivate r ura l lands, be f unded and implemented. 

c. 	 Storm water runoff in s ome Missouri metrppoli t an areas adds to nonpoint 

source pollution. Programs to alleviate the pr oblem already exist in the 

Kansas City and st . Louis areas and should be ini tiated in the Springfield 

area. 

D. 	 Suspended solids and ac i d wastes from mining operations cause major 

probl ems in many par ts of the Lower Missouri Subbasi n. Information should 

Ibe deve l oped to accurate l y p r ed ict resul ts o f cor recti ve measures to aid 


in ma king the measures more cost eff ect i ve. Also, r esearch should be 


conducted to analyze effec ts of var ious levels of pollution abatement. 


E. 	 Urban-sprawl areas and recreation-oriented areas have rapidly grown beyond I 
s ewage collection li nes, reSUl ti ng in the use of individual septic tanks 

Iand contributing to nonpoint source pollution. Coordinated region-wide 
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I 
I water delivery systems ar e needed. Limitations a nd interpretation of the 

Farmers Horne Administrati on programs restr ict r ural-water and waste-water 

I disposal systems to accommodate new rural users and to improve the systems 

through consolidation. states should work toward removing these

I limitations. 

I F. The Lower Missouri Subbasin lacks adequate data on land use and water 

needs necessary for proper planning and management. A study to obtain 

I such information is recommended. The need for land-use and water-related 

program planning is particularly needed in Iowa. 

I 
I G. projected power demands will necessitate construction of additional power 

plants in the subbasin. Resources are available for addi tional powe r 

generation, but attendant environmental problems and adequacy of 

I sufficient water supplies remain to be determined. 

H. Existing recreational f ac ilities are overtaxed, and a lack of facilities 

I 
I exists in certain areas of the subbasin. Also, access for water-oriented 

recreation along the Missouri River and Marias des Cygnes Basin is 

limited. One possible solution is additional development of r ecreation at 

I Federal reservoirs. State constitutions prevent the future commitment of 

funding needed to obtain cost shar i ng for r ecreation purposes as required 

I by section 221, 1974 Flood Control Act. It is thereby recommended that 

the States work with their respective Federal congressional delegations toI 
amend the 

I facilities 

I 


I 

I 


law and to develop workable cost sharing for recreational 

on Federal reservoirs. 
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