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I 
I CHAPTER 9 - KANSAS SUBBASIN 

SUBBASIN DESCRIPTION 

I 
I The Kansas Subbasin, lying along the southern edge of the Missouri River 

Basin, encompasses about 38.9 million acres. As shown in figure 9-1, the 

subbasin. includes all of the land drained from west to east by the Kansas River 

I and its tributaries in Colorado, Kansas, and Nebraska. It has a maximum 

east-west width of nearly 500 miles and a maximum north-south extent of about

I 220 miles. Generally, the topography is gently rolling, punctuated by 

I scattered buttes, knobs, and level country. Elevations range from 6,000 feet 

(mean sea level) in the Colorado high plains downward to about 750 feet at the 

I confluence of the Kansas and Missouri Rivers at Kansas City. 

The subbasin is dominated by agricultural land use. Woodlands and forests 

I border the major streams and rivers of the subbasin and provide important 

I habitat for wildlife and birds. The subbasin's numerous manmade reservoirs and 

farm ponds provide good quality warm water fisheries. Natural wetlands 

I scattered throughout the subbasin provide critical production areas for 

waterfowl. 

I 
I In 1975, the total human population of the Kansas Subbasin was estimated 

to be 1.3 million. Urban residents constituted 62 percent of the total and 

generally are concentrated toward the eastern third of the subbasin. This 

I component of the population is projected to increase ?y more than 50 percent 

before the year 2000. In contrast, rural population is expected to decline due 

I 
I to decreasing farm size and out-migration of rural youth. Nearly half of the 

subbasin's population resides in the area's two Standard Metropolitan 

Statistical Areas, Kansas City and Topeka. An e s timated 2 ,200 native American 

I Indians live in the Kansas subbasin. 

I 
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I 
Most of the economic act i vity is related to agriculture, although r ef i ni ng 

I and processing of fue ls is gaining i mportance in the west ern areas. Major 

dryland crops are winter wheat, grain sorghum, and corn; ir riga ted acreage is 

I 
I mos t ly in corn, alfalfa, and sugar beets. Beef cattle and hogs are the 

principal livestock products. 

Water availability is highly variable across the Kansas Subbasin. Most 

". streams are subject to severe seasonal f~uctuations in flows. Exceptions are 

• stream reaches regulated by reservoir releases and those in the extreme eastern 

portion of the subbasin, where precipitation is greatest. 

I Ground water is abundant in most stream alluvia and also in the vast 

Ogallala aquifer underlying the western third of the area. However, ground 

I water pumping for irrigation is causing severe l ocal ized declines of ground 

water levels. 

I 
I The ma jor water use is for crop irrigation, comprising over 90 percent of 

withdrawals and consumptive use . Federal reservoirs play an important role in 

providing water supplies for irrigation systems and municipalities. 

I Water quality of the subbasin's streams and rivers i s fair. Seasonal 

degradation occurs due to runoff from agricultural lands and when low flows 

I 
I cause increases in naturally-occurring mineral concentrations. Ground water is 

generally hard, but the quality is adequate for mos t uses. 

Two of the subbasin's major streams, the Republican River and the Big Blue 

• River, are subject to interstate compacts. The Repub~ican Rive r Interstate 

Compact allocates waters among Colorado, Kansas, and Nebraska based upon the 

I 
I computed annual supply under natural conditions. Under the Big Blue River 

compact, Nebraska guarantees specified minimum f l ows in the Big Blue and Little 

I 
Blue River s entering Kansas. 

The three Kansas Subbasin states for the most part adhere to the system of 

prior appropriation in determining water allocation for beneficial uses. 

I 
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I 
Beneficial uses are specifically defined in all three States, and generall y I 
include domestic, municipal, and ag ricultural. Colorado further recognizes 

water use for instream flows for fi sher ies habitat and r ecreat ion, and will 

issue water rights for such reser vations . 

Management of ground water in Kansas and Nebraska i s limited to the 

creation of optional ground water management. districts in a reas of critical I 
concern. Colorado appor t ions ground water in a manner similar t o surface 

Iwaters, requiring the granting of a wat e r right by the Stat e regula tory agency. 

PROBLEMS AND OPPORTUNITIES 

The major problems in the Kansas Subbasin involve irriga t ion water supply, 

flooding, mun icipal and r ural water supply, erosion , fish and wildlife habitat, 

and water quality. Important opportunit ies exist in the s ubbasin for increased 

Ii rrigation. 

There are two types of problems i nvolv ing i rrigated agr iculture--lack of I 
adequate surface water supply and diminish i ng ground wa ter s upplies. 

Considerable amounts of cropland are i rrigated using surface water sys tems, 

inc l uding a number of large Water and Power Resources Service projects. 

Irrigators dependent upon water f r om surface projects in t he Republican River I 
drai nage in Nebraska face decli ni ng water ava ilabi l i ty caused by upstream I 
ground water pumping. Rapidly increasi ng development of spr inkler irr igation 

sys t ems utilizing ground water is diminishing the flows availabl e to Federal I 
surface impoundments and thu s to t he irrigat i on dis t ricts involved. 

In several areas, i rrigators using g round water face diminishing s upplies, I 
decli ning water levels, and increasing costs for pumping . The problem of I 
decl ining wa ter tables is particularly acute in the Ogal lala aqu ifer unde rlying 

the western portion of the subbasin includ i ng the Upper Republican River Basin. I 
Other areas subj ect to severe ground water decl ine a r e l ocated i n the Bi g and 

Li t tle Blue basins in Nebraska. I 
9-4 
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I 
I 

opportun ity for irrigating high quality cropland exists at several areas . 

I In Kansas, i r rigable lands below Glen Elder and Kanapol~s Reservoirs coul d be 

developed for surface water delivery systems. Opportunity also exists for

I 
I 

expandi ng ir r i ga tion in eastern Colorado using water impounded i n Bonny 

Reservoir. In Nebr aska, suitable lands ~n the Big Blue and Little Blue bas ins 

have potential f or development of ' irrigation system~. Institutional conflicts 

I involving diversion of wa ter from the Platte River for use in the Litt le Blue 

Basin have restr icted such actions.

I Flooding i s a chronic problem on rural lands adjoin i ng the s ubbasin 's 

I streams and at a number of urban and built-up areas. Cities and smal l towns in 

the Big Blue and Little Blue basins above Tuttle Creek Reservoir are s ubj ect to 

I recurring floods during periods of unseasonably high runoff. Debr i s-cl ogged 

channel cond itions often compound the problem. 

I 
I Rural fl ooding occurs on streamside lands throughout the basin , 

par ticularly on the major tributaries. On the Republican River below Har l an 

County Dam, dimi nished channel capacity contributes to overbank flooding 

I probl ems. 

A number of cities in Kansas depend on surface wa t er for their mun i cipal 

I 
I supply . During periods of low flows on the Kansas River, the qual ity of 

munic ipal supplies for Topeka, Manhattan, and Lawrence .is degraded because of 

n.aturally-occurring saline concentrations. Also, in some ins tances , existing 

I stor age allocations in Federal reservoirs in Kansas restrain t he s t ate f rom 

mar ke ti ng water to munic i palities.

I Most smaller towns and rural inhabitants use ground wa ter for domestic 

I supply_ The quality of most supplies is marginally adequate, and many r ur a l 

areas are i n need of upgraded systems. 

I 9- 5 
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I 
Erosion of several types affects the subbasin's lands. Streambank erosion I 

is most severe along the Kansas River, but also affects reaches of the Big 

IBlue, Little Blue, Republican, Smoky Hill, Solomon and Saline rivers. High 

banks at Harlan County Reservoir on the Republican River are severely eroded by I 
wave 	 action. 

Soil erosion and resulting sedimentatio~ are a problem in the northeastern I 
portion of the basin where precipitation is greatest and slopes are more prone 

Ito such effects. Wind erosion affects agricultural lands on the high plains of 

western Kansas, eastern Colorado, and southwestern Nebraska. I 
Preservation of suitable fish and ~ildli~e habitat is a concern throughout 

the subbasin. Land available for wildlife is being diminished by agricultural I 
practices, including drainage of wetlands and reduction of fencerows, roadside 

Ihabitat, and other odd acreages. Wetland preservation is particularly 

important in Nebraska's Rainwater Basin, an important waterfowl propagation 

area. 

PLANNING OBJECTIVES I 
The three subbasin States differ somewhat in their views of comprehensive 

water resources planning and in their preparation of State water plans. I 
Colorado has completed two of three phases of a traditional State water plan--a I 
resource inventory and legal framework--both done in cooperation with the Water 

and Power Resources Service. The State's near-term objec~ive is to prepare I 
phase III, the water resources management plan. 

In Kansas, the state water plan is coordinated through the Water Resources I 
Board, and portions are prepared with assistance from Federal agencies. The I
plan is effec t ed only af t e r legislative enactment and is updated on a regular 

basis. I 
I
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I 
Nebr aska has abandoned the concept of a state £ramework plan in favor of a 

I recently enac ted State water planning and review process. The process is 

intended to be issue-oriented , wi th the near-term objective of providing the 

I 

I basis for wise l eg islat i ve dec isions concerning the state1s water r esources. 


It is an object i ve of all t hree States t o promote the development of 


irrigated agriculture. Each r ecognizes irr iga tion as a high-priori ty 


I beneficial use of water necessary for th~ State1s economy . A specific 


objective of the State of Kansas is to r educe the rapi d decl ine of ground wa ter 


I 

I resources necessary for i rr igation i n the wes t ern par t of the State. Colorado 


wants to provide addit ional storage for irrigation wa t er on the South Platte 


River and its tributaries, and promotes system r ehabi l itation and other wat e r 


I conservation measures. Further , Colorado opposes the conver s ion of prime 


I 

agricultural land and water suitable for ir rigated agr icultur e t o other uses. 


I 

In Nebraska, the s t ate legislature has declared the use of water for irrigation 


"natural want", which illustrates the high pr ior ity at t ached to i rr i ga tion in 


Nebraska. 


I Each of the thr ee States i n t he Kansas Subbasin desires to reduce damages 


caused by floods through a combinat ion of structur a l and nonstr uctural 


I 

I measures. Kansas has enacted l egisl ation which defines t he spec i fic levels of 


flood protection to be provided for various t ypes of lands. 


Although it is an objective of each s tate t o pres er ve fish and wi l dlife 


I resources and habitat, only Colorado offic iall y recog~izes the maintenance of 


instream flows for habitat as a beneficial use. 


I The t hr ee St ates des ire to provide i nc r eased quantity and i mproved quality 


of municipal, industrial , and rural domest i c water. Colorado obj ec tives call


I 
I 

for cooperati on between Federal, State , and local entities to provide for the 

water supply needs. The St a t e specifical ly promotes employment of wa ter 

conservati on measures t o reduce per capita use in municipal systems . Kansas 

I 
I 
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statutes specify the state goal of providing municipal and i ndustrial wa ter in I 

the near t erm future. Kansas promotes the State marketing of water s tored in 

I
Federal r eservoirs to l ocal entities for municipal and i ndustrial supply. 

state objectives concerning the preservation of na t ural , h i s t or ic, and I 

cultural resources differ slightly among the Kansas Subbasin States. Colorado 

calls for an identification of significant n~tural a reas , s t udies of riparian I 

habitat, and an updated wetlands inventory, leading to restora t ion of certain 

I
wetlands . State policy in Kansas presently does not address preservation of 

wetl ands or river corridors, but historic and cultural features ar e protected I 

under state laws. Nebraska objectives call for investigation of potential 

prot ected streams in upcoming policy issue analyses. I 

Each of the States wants to provide improved water - based outdoor 

r ecreation for its citizens. A goal in Colorado is to expand recreat i onal use I 

of private and public water bodies. The State calls for operational s t udies to I 

impr ove recreation opportunities and for local entities to work toward 

prov i ding recreational access to private reservoirs. In Kansas , r ec reation is I 

considered a by-product of water resources planning; no reservoi r storage is 

specif i cal ly allocated for this purpose. Nebraska encour ages local political I 

subd ivi sions to provide recreational opportunities. I 


Finally, both Kansas and Colorado promote weather modif ica tion for its 

potential economic benefits. Both States regulate operat~ons inVOlv i ng I 

precipitation augmentation and hail suppression. 

I
PLAN OVERVIEW 

The plan for the Kansas Subbasin includes the programs and concl usions and I

add i tional recommendations in this chapter, the basinwide r ecommended programs 

l i s t ed in chapter 2, and the statewide programs recommended for Colorado, I 

Kansas, and Nebraska, also contained in chapter 2. 

9-8 I 




I 
I In order to advance wa~er r esour ces planning in Colorado, t he recommended 

plan calls for the Wa ter and Power Resources Ser v i ce to p rovi de a s s is tance to 

I 
I the State of Colorado in completi ng its State water plan (beginning in FY 

1982). Water planning in the State of Kansas will benefit from the Water and 

Power's water management studies in the Solomon and Republican River Basins. 

I The recommendation for continuing t he Water and Power Resources Service study 

in the Republican River Basin should contribute to Nebraska's planning and 

I 
I review process. 

A number of projects and programs are recommended to deal with flooding 

problems in the Kansas Subbasin. The plan contains 33 Soil Conservation 

I Service small wa t ershed projects--23 in Kansas and 10 in Nebraska. Also, it is 

recommended that the Corps of Engineers complete its study of flooding in the 

I 
I Stranger Creek Basin and construct local flood control wor ks at Onaga Dam and 

Reservoir on Vermillion Creek in eastern Kansas. 

Development of irrigated agriculture is a high priority in t he Kansas 

I Subbasin States. The plan r ecommends a combi nation of system rehabilitation, 

new project development, and feasibility studies to enhance irrigation . The 

I 
I Water and Power Resources Service is called upon to complete the Bostwick 

Division in Kansas and the Frenchman-Cambridge Division in Nebraska. Further, 

t he plan recommends that the Service study the feasibility of a' number of 

I irrigation projects including the Little Blue Unit, N~braska; Glen Elder Unit, 

Kansa s; and Scandia Unit, Kansas. A feasibility study is recommended to 

I 
I i nvestigate diversion of platte River f l ows into the Little Blue River Ba s in in 

Nebraska to be stored and utilized for irrigation of cropland. The Director of 

the Nebraska De par tment of Water Resources has deni ed a water right for s uch 

I 
 action at this time. 


I 
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In an attempt to deal with the problem of rapidly declining ground-water 

levels in Kansas' Ogallala aquifer, the plan recommends that a pilot recharge 

project be initiated by the Kansas Water Resources Board and local ground-water 

management destricts. The plan also calls for State and local investigations 

of irrigation feasibility utilizing surplus water in Bonny Reservoir, an 

existing Federal impoundment on the South Fork Republican River in Colorado. 

To address the problems of erosion and sedimentation in northeastern 

Kansas the plan recommends that the Soil Conservation Service conduct the 

proposed "Northeast Kansas Water Quality Studies." The Department of 

Agriculture's "Rural Clean Water Program," recommended basinwide, will further 

aid in control of agricultural nonpoint source pollution. 

Supply of adequate municipal, industrial, and rural domestic water is 

addressed by plan elements recommended both basinwide and specifically for the 

Kansas Subbasin. The Farmers Home Administration is recommended to participate 

with state and local entities in carrying out the program "Rural Water Supply 

and Waste Disposal Systems. 1f Also recommended is construction of the water 

supply component of the existing Kanapolis Unit, a multipurpose impoundment on 

the Smoky Bill River. The city of Salina will benefit from the project. 

9-10 
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I 
I CONCLUSIONS AND ADDITIOBAL RECOMMBHDATIO S 


A. Bonny Reservoir, a Federal impoundment on t he South Fork Republican Ri ver 


I 

I in Colorado, has surplus water ava ilable f or irrigat ion. Irrigable lands 


above and below the reservoir are in need of a water supply. It is 


recommended that a feasibility study be conducted by the state and local 


I interests for developing an irrigati~n proj ect. 


B. Urban flooding is a recurring problem on the Big Blue River at Beatrice, 


I 

I Nebraska. Structural measures are not economically justified. The city 


is currently conducting a program of l i mited relocation and flood plain 


acquisition in cooperation with the Department of Housing and Urban 


I Development to alleviate some damages. The Cor ps of Engineers l ocal 


protection project should be deauthorized. 


I 
I C. Several ongoing and recently completed planning activities dea l with the 

Kansas Subbasin. These efforts need coordination and evaluation of their 

recommendations for cumulative effects. It is r ecommended that a l evel B 

I study of the Kansas Subbasin be initiated in 198 2 by Missouri River Basin 

Commission and affected Federal and State agencies to deve lop a 

I comprehensive water resources plan for the subbasin. 

I 

I 

I 
I 
I 
I 
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