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The Missouri River Basin Commission is the principal agency for the 
coordination of Federal, State, interstate, local, and nongovernmental plans 
for the development of water and related land resources in the area served by 

" the Missouri River and its tributaries. As an independent regional conunission, 
it also provides a rorum in which States meet with Federal agencies to conduct 
and coordinate water and related land resources planning. ·The Commission 
Chairman is appointed by the President; its Vice Chairman is elected from among 
State members. 

MRBC members are Colorado; IOWa; Kansas; Minnesota; Missouri; Montana; 
Nebraska; North Dakota; South Dakota; Wyoming; Department of Agriculture; 
Department of the Army; Department of Commerce; Department of Energy; 
Environmental Protection Agency; Federal Emergency Management Agency; 
Department of Health, Education and Welfare; Department of Housing and Urban 
Development; Department of the Interior; Department of Transportation, 
Yellowstone River Compact Commissi.on; Big Blue River Compact Administration. 
Canada is an observer. 
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APPENDIX B - WATER RESOURCBS PROBLEMS ARD OPPORTONIT ES 

This appendix conta ins the descriptions of the major water resources 

problems and opportunities in each of the e igh t subbasins in the Missouri River 

Basin . These problems and oppor tunities developed dur i ng the course of the 

reg i onal plan upda te came from many sources. I ncl uded in the sources are water 

planning studies by s tate and Federal agencies, reg ional bodi es and private 

ent i ties. Together with the planning objectives, these problems and 

opportunities formed the basis on wh i ch planni ng recommendations where 

developed . The problems and opportunit ies for each subbasi n are identif i ed i n 

t his appendix as fol l ows: 

Subbasin 

Upper Mi ssour i S ubbasin ••••••• •••••••••••••••••••••• ••••••• H--2 
Yellowstone Subbasin••••••••••••••••••••••••••••••• ••• •••• • H--7 
Wes ter n Dakotas Subbasin •••••••••••••••••••••••••••• ••••••'. H--ll 
Eastern Dakotas Subbasi n•• •• ••••••••••••••••••••••••••••••• H--18 
Platte-Niobr ara Subbasin ••••••••••••••••••••••••••••• •• •••• H-- 27 
Mi ddle Missour i Subbas in•••••••••••••••••••••••••••••• •• ••• H--36 
Kansas Subbasin •••••••••••••••••••••••••••••••••••••••••• •• H-- 42 
Lower Missour i Subbas in ••••••••••••••••••••••••••• • •••••• •• H- 48 
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UPPBR MISSOURI SUBBASIN 

FLOODING 

Urban and Built-Up 

Spring runoff causes urban flooding at many locations. Some of the more 

s evere problems appear at Great Falls on the Sun River, Roundup on the 

Musselshell River, and Glasgow and Nashua on the Milk River. 

Rural 

Rural flood ing is cornmon along the Milk, Judith, Musselshell, Sun, Opper 

Marias and Cut Bank Creek tributaries, and tributaries to the Gallatin , I 

Jefferson, and Madison River. Flood ing causes stream bank erosion and often 

adversely affects irrigat i on pumps, roads, bridges, fe nces, and removes land 

from production. 

FISH AND WILDLIFE 

Riparian Habita t 

Riparian habitat destruction is a major problem on many streams in this 

subbasin. Major reasons for this loss of habitat are agricul t ur al practices 

being carried out up to the edge of the stream, livestock past ur i ng i n the 

riparian zone, highway and railroad development, and second home construction. 

While recent concern has greatly increased, no comprehensive inventory has been 

undertaken to identify where specific lands have been damaged. 

Fisheries Habita t 

The high-quality fishery along Grasshopper Creek and Wise River is 

threatened by mine drainage from old copper, lead, gold, and silver mi nes in 

the area. Thermal pollution in the Madison River below Ennis Lake degraded the 

quali t y of t hat r iver ' s f ishery . Other pr oblems common t hroughout the subbas i n 

a f fec ting f isheries i nclude irriga tion return flows, erosion due to improper 

land-use practices, mun i cipal outflows, and dewatering on many streams. 
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La ke level fl uctua tions a t Fort Peck and Canyon Ferry Reservoirs affect 

fish propagation. 

I RRIGATION 

Wa t e r Shor t age (Ground ; sur faye) 

I rr i gat,ed acreage is increasing in this subbasin es pec ially along the Milk 

Ri ver where competition for water use is intense. 

Older surface sys tems throughout the subbasin need rehabilitation to 

increase e f f iciencies in water use. However, water users are often unable to 

finance the improvements. 

La te season i rr i gation wa ter shor tages are common. The Big Hole, Milk , 

and Musselshell Rivers ofte~ experience these s hor t ages. 

LAND CONSERVATION AND MANAGEMENT 

Upland Soi l Eros i on 

Excess wa t er application, i mproper tillage practices , and ove rgrazing 

contribute to wind and water erosion and sedimentation problems i n t his 

subbasin. By 1990, it is estimated that t her e will still be 15,000,000 acres 

in need of land conservation. 

MUNICI PAL, I NDUSTRIAL , AND RURAL DOMESTIC WATER SUPPLY 
; 

Municipal 

There are t en communities in the subbasin with population over 3,000 which 

wi l l need some type of improvement for water supply and/or quali t y withi n the 

next 20 years . The communities and their need are displayed in Table 1 that 

f ollows . There are 132 communities (some unincorporated) that have or 

antici pate problems of water s upply or quality bef ore ye ar 2000. The pres ent 

problems are assoc i a t ed wi th storage, treatment, and/or d ist ribution facili tie s 

for which t he smaller communities lack funds. 
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TABLE 1 

COMMDBITY WATER SUPPLY AND QUALITY HEEDS 


UPPER MI SSOURI SUBBASIN 


Water Quality Problems 

Water System Surface 
Needs Upgrade Supply Taste Total 
for Increased Unrel i able Fecal and Dissolved 

Community Supply Quality Contamination Odor Solids 

Dillon X X X 
Bozeman X X 

Helena X X 

Grea t Falls X X 
Cut Bank X 
Conrad* 
Lewistown X 
Havre X 
Gl asgow* 
Wolf Point X X 

* These are unspec i fied minor water quality problems. 

NATURAL, HISTORIC, AND CULTqRAL RESOURCES 

Natural Area Preser vation 

Devel opment often conflicts with t he "natural" values of all s tr eams, 

including those suggested f or designation in the national system of wild and 

scenic rivers. Water quali ty degradation , decreased flow~, and s tream-bank 

str uctures are some impairments to the natural cond i tion. 

POWER AND ENERGY 

Hydroel ectric Power Production 

The national demands f or more power may require ~ssessment of new 

operating c riter ia and the pos s ibili t y of installing additional capacity at 

dams with hydr opower throughout this s ubbasin. 
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WATER- ASSOCIATED OUTDOOR RECREATI ON 


Water Access 

Tourism i s a ma jor industr y in the s ubbasi n, r equiring sound planning and 

management. Nat ural resources need protection f or continued a t traction. The 

greatest inc rease in recr eation demand will occur i n dra inages 1002 and 1003 of 

the s ubbasin . The activi ties wi th the greatest need for additi onal facilit i es, 

access or l ands are hunting, developed camping, boa ting, and nonur ban swimming. 

The l ocations e xpecting the greatest increase in r ecr eation demand are lands 

adj acent to Yellows tone Par k and the Missouri River segment f rom Townsend t o 

Cascade , Montana . 

WATER QUALITY 

Nonpoint Source pol l ution 

Nonpoi nt pol lution due to erosion, acid mine drainage, sal ine seeps, 

i mproper gr az ing and logging, and irrigation return f lows 'i mpair the qual ity of 

many subbasi n streams . pr oblems occur on most streams and t r i butar ies 

thr oughout t he s ubbas i n wi t h one of the severest on Muddy Creek. Approximately 

200, 000 t ons of so i l is eroded and transported to t he Sun Rive r every year f rom 

t he lower Muddy Creek dr a i nage . 

Point Sour ce Pollution 

Most 	of the poi nt source d i schar ges are f r om munici pal wastewater 

t reatment fac ilities, specifically primary treatment lagoons. Thi s i s an 

economically s ui t abl e t reatment method for small Montana communities. 

The most not ewor thy problems include: 

a. 	 East Gallatin River by t he Bozeman sewage t r ea tment plant ; 
b. 	 Prickley Pear Creek by the National Cylinder Gas Company, 

Hillbrook Nur sing Home , Kaiser Cement and Gypsum Company , and 
Helena Municipal Treatment Plant; 

c. 	 Midvale Creek by Eas t Glacier Park and Eas t Glacier Lodge. 
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LEGAL AND INSTITUTIONAL FACTORS 

R~served Water Rights 

I ndian and Federal water r i ghts need definition throughout the subbasin in 

order to plan for fu t ure water management . 

INSTREAM FLOWS 

Determination of Stream Flow Requirements 

Through the 1973 Montana Water Use Act, which i dentif i es instream f l ow as 

a benefi c i al water use, Mont ana has an opportunity unique to the Missouri Basin 

States t o reser ve water for instream purposes. Currently there is no pr~gram 

to do t his s ubbas i nwide, however , t he Fish, Wildlife and Parks Department i s 

collecting data in several streams. Eventual ly these data will be the 

foundation for instream reservation applications on many streams or str eam 

segments in the subbasin. 

WEATHER MODIFICATION 

Precipitation Shortages 

There is insufficient rainfall during cer tain growing seasons. The 

opportunity exists to provide water a t cr itica l periods through r esearch . 

Ha il Damages 

Hail comes during the growi ng s eason and destroys crops. There i s an 

opportunity to suppress des tructive hai l t hrough research . 

. H-6 



YELLOWSTORB SUBBASIN 

COMfREHENSIVE PLANNING AND SUPPORT ACTIVITIES 

Sta te 

State comprehensive plans for t he management of t he water and related land 

resources in this subbasin should be updated and completed us i ng t he data and 

i nformation fr om the recent Yellowstone Level B Study and rel evant data fr om 

State and regional s t udies. 

Interstate 

Coordinat i on and implementation of r eg ional water and rela ted l and 

r esource plans along the interstate s treams in th is subbas i n r equire t he 

support and financial assistance of each s ta te. 

FLOODI NG 

Urban and Buil t -Up 

Spring r unoff causes urban flooding at many locations with some of t he 

mor e severe probl ems at Billings and Miles City on the Yel l owstone River and 

tributaries . 

Rural 

Rural flooding during the spring is common throughout this subbas i n. 

Flood plain use and development without suitable protec tion continues 

throughout the subbas i n. 

FISH AND WILDLIFE 

Fisher ies Habitat 

Fish passage facilities are needed at the Intake dive r sion al ong t he 

Yellowstone River. 
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IRRI GATION 


Water Shor tage (Gr ou?d ; Sur face) 

Late s eason shortages are a common problem throughout the subbasin along 

Powder, Tongue, Clar ks Fork Rivers, and Rosebud Creek. 

Efficiency (Water; Energy) 

Many irrigation systems need extensive rehabili tation to avoid leakage and 

t o i mpr ove e fficienci es . 

Irriga t i on diversion facilities are hampered by low flows, f l ooding , and 

erosion on the Bighorn and Yellowstone Rivers. 

LANp CONSERVATION AND MANAG~NT 

St reambank Eros i on 

Streambank erosion is a problem along the Yellowstone River and 

t r i butar ies in Mont ana , Wyoming, and in McKenzie County, North Dakota. 

Upl and Soil Erosion 

Some f arming, fores t , and range practices contribute to erosion and 

sediment problems along t he Powder Ri ver in wyomi ng. 

MUNICIPAL, INDUSTRIAL, AND RURAb DOMESTIC WATER SUPPLY 

Munic i pal 

Add i t ional wa t er supplies are needed to meet urban growth in communities 

s uch as Lander , Wyoming and Bil lings, Montana. 

Communit ies in eastern Montana and in Wyoming such as Riverton, Lander, 

Powell, a nd Basin need improved water s ystems as a result of increased 

population growth and expansion. Many supplies do not meet Federal standards. 
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POWER AND ENERGY
! 

Hydroelec tric Power product ion 

The national demands for more power may require assessment of new 

oper a t i ng cr iter ia and t he possibility of installing additional capacity a t 

dams wi t h hydr opower thr oughout this subbasin. 

Mining 

Ener gy- r elated water demands are increasing rapidly in this subbasin . 

Along the Tongue and Powder Ri vers in Wyoming additional s t orage areas are 

needed t o meet coal and uranium i ndus try demands. 

WATER-ASSOCI ATED OUTDOOR RECREATION 

Wat er Access 

Add i tional public access to streams and hunting grounds is needed 

throug hout t he subbas i n to meet r ecreational demands~ notabl y on the Tongue, 

Bi ghorn, and Yellowstone Rive rs . I n the Miles City area t her e i s a need for 

addi t ional flat water recrea t ion 

WATER QUALITY 

Nonpoint Source Pollution , 

Irr i gation return flows have contributed to increasi ng stream salinity in 

t he Yellows tone Ri ver, near Bill ings, Montana 1 the Shoshone River between 

Lovell and Kane , wyoming ~ and generall y al ong the Wind and Bighor n Ri ver s, i n 

wyoming. 

Sil t and sal ini ty problems affec t s easonal r ecreation use of streams in 

the southern portion of the Powder River Basin. 
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Point Source pollution 

Oil, grease , and coliforms affect Yellowstone River water quali t y from 

Laurel to Billings, Montana. There is a l ack of s uitable treatment f ac i lities 

at She ridan, Wyoming. 

LEGAL AND I NSTITUTIONAL FACTORS 

Reserved Water Rights 

Ind ian and Federal water righ t s need defi nition t hroughout the subbas in in 

order to plan f or future water management. 

INSTREAM FLOWS 

Determination of Stream Flow Requir ements 

Instrearn flow requirements may need to be cons idered on certain rivers 

s uch as the Powder, Wi nd , and Clarks Fork Rivers in wyoming. 

WEATHER MODIFICATION , 

precipitation Sho~tages 

There is insufficient rainfal l during certa i n growing seasons. The 

opportunity exists to provide water at critical pe riods through research. 

Ha i l Damages 

Hail comes dur ing the growi ng season and destroys crops. There is an 

oppor tunity t o suppr ess destructive hail through research. 
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WES'l'BRR DAKOTAS SUBBASIN 

COMPREHENSIVE PLANNING AND SUPPORT ACTIVITIES 

State 

There are many water resource problems in the Bad River and Wh ite 

River-Medicine Creek Basi ns that need r esolution by a comprehens ive analysis . 

In the Black Hills, s t reams passi ng over the Paha Sapa Li mes tone Format ion 

can lose some or all of their water. 

Interstate 

The data problems in this subbasin include t he lack of geohydrologi c 

information in most of western south Dakota. In addition , the inadequate da t a 

and information on water resources presents problems of interstate 

communication and coor di nation in water resources management . 

FLOODING 

Urban kand Built-Up 

Throughout t his subbasin, spring runoff causes urban flood ing at many 

locations. The most severe problems occur in Hay Creek and Redwater Ri ver a t 

Belle Fourche and the Bad River at Ft. Pierre in South Dakota and in the 

Cannonbal l River at Mott, Little Missouri river at Medora, Antelope Creek at 

Hazen, Heart River at Belfield, and Apple Cr eek south of Bismarck in Nor th 

Dakota. In south Dakota, localized flooding occurs at Spearfish, Hot springs , 

Box Elder, Hil l City, New Underwood, and Keystone. North Dakota communities 

experienci ng localized flood i ng pr oblems include Hebron, Halliday , Zap, Beulah , 

Mandan, Linton, Underwood, Dickinson, Whi te Earth, Parshall, and Napoleon. 
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Rural 

Rur al f l ood i ng is fairly common al ong many t ributary streams although 

problem ar eas may be isolated. The Battle Creek and Bear Butte Creek 

watersheds in South Dakota are part i cular problems. In Nor th Da kota , t he Hear t 

River near Belfiel d , and the Apple Creek, Painted Woods Creek, Shell Creek, and 

the Little Missouri are all problem areas. 

Aggr adation at the headwaters of Lake Oahe is raising the ground-water 

table and may cause ser i ous problems in the souther n Bismarck area. 

FISH AND WILDLI FE 

Fisheries Habitat 
) 

Heavy sediment load ing i n the Whi te River is adversely affec ti ng fish and 

wi l dl ife habitat . 

The i nadequacy of regular s treamflows is a fi shery proble~ in t he Wester n 

Dakotas. 

Fisheries habi tat problems are common to all of the main stem reservoirs. 

These problems are due to pool fluctuations and the resultant lack of near 

shore vegetat ion. 

IRRIGATION 

Water Shortage (Ground : Surface) 

Irrigation water shor tages occur in Perkins and Corson Counties, South 

Dakota , and along the Grand River late in the growing season. 

Additional water storage for irrigation is needed on the Moreau River in 

Per kins, ziebach, and Dewey Counties on the Bad River near Philip: and along 

t he Wh i te and Little Whi te Rivers in South Dakota. 

Be l le Fourche irr i gation project is in need of r ehabilitation and 

potentially irrigable lands are located along the Belle Fourche River below the 

project that need to be s erved by diversions from the river. 
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All streams, except the Missouri main stem, annually exer i ence wa ter 

shortages, especially after mid-July wi t h water qua lity deteriorating as the 

flow decreases. 

Deerfield Dam is in need of modification as a r esult of r eevaluat ion under 

the saf ety of dam program. Revis ed design flow criteria showed the need to 

increase the height of the structure and to rehabilitate and r e inforce the 

spillway. Work has been authorized and funds appropriated. Construction to 

start in 1980. 

Sedimentation in Angostura Reservoir is a problem and needs continuous 

monitoring. 

Federally certifiable land irrigation suitability needs to be established 

for subbasin Indian reservations in order to help establish substantiat ed 

Indian irrigation associated water rights. 

with the exception of the Pine Ridge Unit, Feder al irrigation studies of 

the Grand, Moreau, Cheyenne, Lower Belle Fourche, Bad, and White Rivers are 

technologically outdated, being 25 to 40 years old. Irrigation potent i al need s 

to be reevaluated. 

LAND CONSERVATION AND MANAGEMENT 

Streambank Erosion 
! 

Bank erosion is a significant problem which is causing the loss of 

agricultural lands and is threatening residences along the Missouri River 

between Gar rison Dam and Lake Oahe. Severe erosion of agricultural lands also 

occurs in tributaries such as the White River. 

Battle Cree k and Bear Butte Creek have eros i on and sedimenta t ion problems . 

Upland Soil Erosion 

Upland erosion problems are especially significant in the Little Missouri , 

Grand, Mor eau, Cheyenne, Bad, and White Rivers. 
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Saline seeps are a persistent problem in many areas west of the Missouri 

River. 

Sed iment Deposition 

Sedimentation is a problem in most lakes in the Black Hills and a t the 

headwaters of Lake Oahe . 

Higher r i ve r levels caused by aggradation are cont r i buting to the high 

ground water and salinity problems in the headwater a reas of t he ma in stem 

r e servoi rs . 

MUNICI PAL , I NDUSTRIAL, AND RURAL DOMESTIC WATER SUPPLY 

Munic ipal 

Much of the Cheyenne River Basi n has insufficient quanti ty of good 'quality 

s ur f ace and ground water for most uses. 

The South Dakota communities wi th water s upply (*) and qua l ity (x) 

pr oblems incl ude: 

Philip (x) Bison (x ) Dr aper (x ) 
Midland (x) Dupree (x ) Kennebec (*) 
Belevedere (x ) Isabel (*) Reliance (x ) 
Vivian (x) Lemon (x) Fa i th (* ) 
Kadoka (x) McIntosh (x) Belle Fourche (*) 
Murdock (* x) Spear fish (*) Sturgis (*) 
Fruitdale (x ) Edgemont (* x) Buffalo (x) 
Mor ristown (* x) Pres ho (x) New Underwood (x) 
Oacoma (x) Oelricks (x) 

and in North Dakot a : 

Zap Hazen Dickinson (*) 

Bucyrus (*) Hettinger (*) Haynes (*) 

Ami don (* ) New England Regent 

Mott Flasher (* ) Beach 

Bowman (* ) Halliday Reeder (* ) 

Sentine l Butte (*) Belfi e l d Gladstone 

Taylor Richarton Hebr on 

Manning (*) 


The s e North Dakot a communities have expressed an interes t in obtaining a 

new or s upplemental water supply sour ce i n the recently completed southwest 

North Dakota Water Supply Study. The communities wi t h asterisks (*) have t he 

most severe problems~ 
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Rural Domestic 

Gr ound-water qual i t y for rural domestic uses in most of the area included 

in t he Western Dakotas Subbasin does not meet national drinking water standards. 

The quantity of water f or rural domes t ic suppl y is insufficient in the Bad 

River Basi n. 

South Dakota count i es of Ziebach,' Perkins , and Dewey ~nd the Cheyenne 

Indi an Reservation have poor water quality and insufficient water quantity for 

domestic and livestock purposes. 

Seismic explora t ion f or oil and other mi nerals is caus ing or contr i buting 

to the loss or impai r ment of rural domest ic wells in North Dakota. 

POWER AND ENERGY 

Hydr oelectric Power Pr oduc tion 

Ther e is an oppor t un ity t o add addi tional units t o the exist ing dams and 

to place some additional pump-back storage hydropower uni ts on the Missouri 

River and along ma in s tem r es er voirs t o mee t peak energy needs. 

Opportunities exist f or wa ter development in wester n South Dakota for 

ener gy and other indus tr i al uses . 

WATER-ASSOCIATED OUTDOOR RECREATION 

Water Level Fluctuat ions 

Wa t er management pr act ices at t he Mi s souri Ri ver main s tem r eser voirs 

often cause lower ed r ec r eati onal opportuni ti es and the loss of aquat i c habi ta t . 

Wa ter Access 

Ther e is a shortage of public access points at Lakes Sakakawea and Oahe in 

North Dakot a for water- or i ented recreation uses. 

Lack of Facilities 

There i s a shortage of water-oriented recreation fac i lities in the 

Cheyenne River Basin. 
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There is a need for fishing areas and swimming beaches closer to the 

population centers throughout the Western Dakotas Subbasin. 

In western South Dakota, power boat facilities and ski beaches are needed . 

WATER QUALITY 

Nonpoint Source Pollution 

The Heart and Little Missouri Rivers have high concentrations of nitrates , 

phosphates, TDS, and coliforms . 

Coliform bacteria often indicate point pollution sources such as feedlots. 

However , cattle grazing over large areas "may" be considered a nonpoint, source. 

The White River has high metal concentrations. The Missouri River i n 

general has high mercury concentrations. 

Poi nt Source Pollution 

Increases in energy-related activity are adding to the waste load car r i ed 

by the Knife River and tributaries. 

Removal of lignite aquifers could result in disturbance of ground-wa ter 

s upplies in the Knife and Cannonball River Basins. 

Portions of the Cheyenne River and Belle Fourche River have hi gh mercury, 

ar senic, and cyanide concentrations. 

Rural residential developments, road construction, timber i ndustr y 

practices, and livestock wastes are reducing water quality in the Belle Fourche 

River Basin. 

It is expected that increased mining and oil dr i lling activities could 

adversely affect both ground water and surface water over large segments of the 

Missouri River Basin. 

Natural Resources 

Eutrophication is a problem in most lakes in the Black Hills . 
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LEGAL AND INSTITUTIONAL FACTORS 


Reserved Wa t er Rights 

Indian and Federal water r i gh ts persist as an issue in the subbasin. 

I NSTREAM FLOWS 

Evaluat ion of Effects of Chang ing Streamflows 

During dry cycles, irr igati on diversions are dewat ering many streams, 

especially t he Whi t e Ri ver . 
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EASTERN DAKOTAS SUBBAS I 

COMPREHENSIVE PLANNING ANp SUPPORT ACTrvITIES 

s t ate-
South Dakota has completed the resource inventory phase of its State wat er 

planni ng activiti es for all of the subbasin. As presently scheduled , current 

and futur e water s upply and use will be analyeed; then water resource 

development alternatives will be formulated. 

North Dakota published its State Water Plan in 1968 and a ma jor effor t to 

update and revise the plan is presently underway. 

Nebras ka published its State Water plan in 1971 and presently needs to 

implement a trial period to make its new "State Water Planning and Review 

Process" operational. 

Iowa published its State Water Plan in 1978. 

Minnesota is scheduled to publish its state Water Plan in ' 1979. 

Many conflicts between competing, offstream water uses and i ns tream vs. 

off stream water use need to be resolved in each of the five St a t es through 

their state water planning processes. 

Interstate 

The North Dakota State Water Commission has received many water permit 

applications from persons interested in using water from ~he James River. But 

it is unable to determine whether water is available because of i nadequate 

wa t er supply and water use data. A need exists to develop a hydr ol og ic model 

of t he r iver that would help determine water availability. The Sout h Dakota 

Department of Water and Natural Resources also lacks water suppl y and water use 

data , e specially data concerning the impact of water use along the James i n 
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North Dakota on water availabil i t y in norther n Sout h Dakota . At the present 

time, a useful model cannot be developed because the hydrologic effects of Sand 

Lake National Wildlife Re f uge are unknown . 

South Dakot a and Iowa need to ensure compatibility of water s upply and 

water use da t a and to coordinate their flood plain management ac tivities along 

t he Big Sioux River since the river i s "the ir border . Nebraska and South Dakota 

need to ensure da t a compatibility and to coordinate their act ivi ties along the 

Mi s sour i River because that river is their border. 

Federal/Sta te 

Lack of ground-wa t er quantity and quality information and an inadequate 

streamgaging network are problems throughout the subbasin. To a lesser extent, 

water use, soils, and topographic data need to be collected . 

FLOODING 

Urban and Built- Up 

The slope of the James River is much less than that of its tr ibutaries. 

On the average, one major flood has occur r ed along the J ames Ri ver e very 15 

years. The Jamestown and Pipes t em Reservoirs have essentially curtailed maj or 

f lood damage at Jamestown and downstream to t he South Dakota St a t e line, 

although some local flooding from tributaries occurs in Oakes, North Dakota. 

Other cities along the James experience minor flooding problems. 

The Big Sioux River has caused floodi ng problems at Brooki ngs , South 

Da kota, t hat are compounded by Six Mile Creek runoff; at North Si oux City ; a t 

Flandreau, and Trent, South Dakota, where damages occur almost eve r y year ; Dell 

Rapids, South Da kota, with six floods in 25 years; Rock valley, Iowa , wi t h five 

floods in 38 years; and Castlewood, Bruce, Watertown, Dempster, and Es tel l ine , 

South Dakota. 
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Mocass i n Creek also has caused flooding in Aberdeen, South Dakota. 

Rur a l -

Due to high di schar ge fr om the Elm River, the James River may f l ow 

upstream, spilling into Sand La ke National Wildlife Refuge . Slow drainage 

caused by silt build-up in small irr i gation dams and t rapped debri s near 

inadequate bridge and culver t openings result in long periods of f lood ing in 

the Lake Plain area in northern South Dakota . Along th i s r each from Columbia 

to near Redfi eld, 30,000 acres are subject to prolonged f l ooding. Also along 

the J ames, 3,000 acres lie in t he flood plain between Turtle and Fos ter Cr eeks; 

f r om Foster Creek to the mouth of the James, 40,500 acr es are fl ooded in a 

10-year flood and 46 ,000 acres in a 100-year flood. James River tributaries of 

Crow Creek, Elm Ri ver , and Tur tle Creek can cause flood ing on 45, 000 acres, 

11,500 ac res, and 16 , 800 acres, r espectively. 

Along the Bi g Sioux Ri ver, 34,800 acres upstream of Sioux ' Falls and 25,600 

acres downstream of Sioux Falls are s ub ject to flood i ng . Big Si oux River 

tributaries of Skunk Creek, Split Rock Creek, and willow Creek also cause rural 

flooding problems . 

Localized rural flooding can occur on many other waterways in the subbasin. 

FISH AND WI LDLIFE 

Wetland Habi t at 

Farming techn iques, especial l y pr i va te i r r igation development and cropping 

of unsuitable l and, are causing wetlands to be destroyed throughout the 

subbasin (2 percent decli ne i n wet l ands annually in some portions of North 

Dakota). Th i s is espec ially costly in Nor th Dakota and northern Sout h Dakota 

because the region is very important as a breed i ng area 'f or migratory 

water fowl , especial ly ducks . Loss of wetl ands may also reduce flood s torage 

capabi l ity, nut r i ent retension , and ground water rechar ge . 
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Riparian Habi t at 

Riverine habitat is deteriorating because of increased land use along 

almost all waterways in the subbasin. This habitat is also declini ng a l ong 

shores of many lakes in the subbasin. 

Fisheri~s Habitat 

Sediment loading in the James and Big Sioux Rivers, accompani ed by 

increased nutrient levels, is inhibiting fish propagation. Sedimentation in 

all lakes in Eastern South Dakota is decreasing fish habitat. 

Fluctuating water levels in rivers and lakes throughout the s ubbasin are 

causing fisheries habitat problems. 

Endangered Species 

The bald eagle is an endangered species living in the bluff s along the 

Missouri River. 

IRRIGATION 

Water Shortage 

There is considerable interest in expanding the acres of privately 

irrigated land because land suitable for irrigation exists in many por tions of 

t he subbasin. However, two problems exist: (1) lack of information on how 

much ground and surface water is available, and (2) where data have been 

collected, no water of sufficient quantity or quality is available. 

Large-scale water diversion opportunities exist at many points along 

Missouri River and along some of the other major rivers in the subbasin. 

Efficiency 

Since water and energy will become increasingly expensive in the f ut ure , 

e ff icient methods of transmitting water from available sources and deliver i ng 

the water to the crop will need to be developed and implemented. 
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LAND CONSERVATION AND ' MANAGEMENT 
s 

Streambank Er osion 

Streambed and bank degradation problems exist below the ma i n stern 

reservoirs. An estima ted 30 acres of l and is lost per year below Fort Randall 

Dam and 200 acres per year is the es timated l oss below Gavins Po i nt Dam. 

Below Fort Randall Darn where channel capacity has been diminished by delta 

formation, flooding and waterlogging have occurred in five of the last 8 years. 

The streambank i s eroding along the James Ri ver in s ome ar eas, especially 

in New Rockford, Nor th Dakota and in Hutchinson and Yankton Count i es in South 

Dakota. 

Upland Soil Er osion 

Changing farming techniques and Du t ch Elm diseas e are des troying many 

shelterbelts. Many of these shelterbelts are being replanted as a single row 

of trees which are not as effective in reducing soil eros i on a's the previous 

wind brea ks . Mature tr ees have been harvested from shelterbelts for use as 

fue-l. 

Sediment Deposition 

Sediment deposition in Lewis and Clar k Lake may be smothering fi sh eggs, 

r educing stor age capacity. 

MUNICIPAL , I NDUSTRI AL, AND RURAL DOMESTIC WATER SUPPLY 

Municipal 

The cities of s i oux Falls, Hur on, Aberdeen, and Mitchell, South Dakota, 

and Worthi ngton, Mi nnesota, are expected t o need additional water supply in the 

fu ture . 
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Rur al Domestic 

Ground-water sources supply most of the rural domestic water in the 

subbasin, except for those areas served by rural water systems from the 

Missouri River. The quantity of water for domestic supply in rural areas has 

generally been sufficient in the past, however , conflicts between rural 

domestic supply and large ground water withprawals for irrigation are emerging. 

These problems are most apparent in the southern portion of eastern South 

Dakota and throughout the James River basin. The quality of water in most 

rur al areas does not meet standards established in the Safe Drinking Water Act. 

This is due to the naturally poor quality of available water and from continued 

quality degradation from both point and nonpoint sources of pollutants in the 

area. Many of these problems can be solved by the development of large rural 

water systems. Funding for large systems, however, is becoming increasingly 

diff i cult to obtain. Currently each rural water system functions 

independently, and conflicts may arise between systems in the future as more 

systems are added or as existing systems increase their service areas. 

NATURAL, HISTORIC, AND CULTURAL RESOURCES 

Natural Area Preservation 

Most of t he Missouri River has been modified from its natural state by 

man. There is an opportunity to preserve the Missouri River from below Fort 

Randall Darn to the headwaters of Lewis and Clark Lake as a national 

recr eat ional river . 

WATER-ASSOCIATED OUTDOOR RECREATION 

Water Level Fluctuations 

Extreme fluctuations in flows of many streams caused by precipitation and 

irrigation water removal hamper recreational activities especially during the 

summer. Fluctuations in the water level of Lewis and Clark Lake also inhibit 

some recr~ational opportunitie~ . 
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Lack of Facilities 

There is a shortage of recr eat i on f acil i t ies in t he Sioux Falls, Sout h 

Dakota, southwestern Minnesota, area. An opportunity exists to utilize the 

Missouri River from Yankton, South Dakota, to Ponca State Par k i n Nebraska as a 

national recreation river. 

Sedimentation and euthrophication of most lakes in South Dakota reduces 

their use as recreation areas. 

At some water-oriented recreation areas, existing f aciliti es are not being 

maintained. 

WATER QUALITY 

Nonpoint Source Pollution 

Runoff from agricultural land, es pecially c r opland, with its sediment, 

fertil izer s, herbicides, and pes ticides causes almost all the water quali ty 

problems in the subbasin. The levels of total solids, nitrogen, and phosphat es 

in most streams and rivers is higher than optimum. This leads to severe 

euthrophication of many lakes, and reduces the possible uses of the water. 

Each State's nonpoint source pollutant management progr am needs to be 

reflected in landowner's farming practices. Inadequate Federal, State, and 

local funds have been appropriated to implement this program . 

Point Source Pollution 

Point source pollution is generally controlled, and the problem is 

localized. Presently in North Dakota, there are 12 point sources of pollution: 

eight municipal sewage disposal facilities, one sand and gravel pit, one 

private sewage disposal system, and one private water treatment plant. In 

South Dakota, half of the point source s present pollution problems. 
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Natural Sources 

Most gr ound water quality problems are caused by natural factors. Ground 

water quality ranges from good to very poor. Most rural s upplies come from 

ground water and most of the water does not meet the Saf e Drinking Water 

Standards . 

Natural contaminat ion of s ur face water is caused by nitra tes and dissolved 

and s uspended s ediment . 

LEGAL AND INSTITUTIONAL 

Legal Definit ion of Ground/ Sur f ace Water Relat ionsh ips 

Nebraska does not have a legal basis f or r elating ground water pumping to 

s ur face water depletion . 

Legal Defini t i on of Benefici a l Uses of Wat er 

None of the five States in th is subbasin r ecognize water used for 

hydr opower production as a beneficial water use . Ne braska does not recognize 

fish propagati on and ass i milation of water pol lu t ants as a benef i cial instream 

use of water . 

Institutional Conflicts 

The Fi sh and Wildlif e Service and the St ate of North Dakota disagree on 

the implementation of the Service's Small Wetl ands Acquisi t ion Program. The 

Water and Power Resource s Service is de f er r ing acquisition of f ish and wildlife 

mitigation for the Gar ri son Diversion project until "the above stated 

di s agr eement between Nor th Dakota and Fish and Wildlife Service i s set tled. 

Communication among State, Feder al, and local water resources 

organ izations needs to be improved, especi ally in the J ames Ri ver Basin area. 
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INSTREAM FLOWS 

Evaluation of Effects of Chang i ng Streamflows 

Information on the impacts of differing l evels of flow needs to be 

compiled for all major rivers in the s ubbasin. There will be impacts to 

instream water users if fl ow is reduced and impacts to offstream water users if 

flow is not allowed to drop below a specified level. 

Determination of Streamflow Requirements 

The water requirements of i ns tr eam water uses need to be determined for 

all major rivers in the subbasin. In Nebraska, North Dakota, and South Dakota, 

streamflows are not effectively protected. 

WEATHER MODIFICATON 

Precipitation Shortages 

Growing season rainfall is extremely variable in the subbasin. In 30 to 

40 percent of the years, rainfall is less than 85 percent of the l ong-term 

average. 

H-26 




PLATTE-NIOBRARA SUBBASIN 

COMPREHENSIVE PLANNING AND SUPPORT ACTIVITIES 

State 
~ 

The State of Colorado is in need of accelerated funding for the 

cooperative development of the third phase of its State Water Plan with the 

Water and Power Resources Service. 

Nebraska needs to implement a trial periOd to make its new State Water 

Planning and Review Process operational; to work out t he procedural details; 

assess its strengths and weaknesses ; and develop plans, i nformation, and 

r eports. 

The Wyoming State Water Plan contains some out-of-date information and is 

i n need of updating. 

The USGS/State cooperative water-use information system needs to be 

expanded thr oughout the basin. 

Collection of ground-water data needs to be expanded and accelerated in 

the western portion of the subbasin. 

FLOODING 

Urban and Built-Up 

Sever e and recurr i ng urban fl ooding occurs at commun i ties having 

flood-plain a reas adjoining the basin's major streams and tr ibutaries. These 

include but are not limited to: the South platte River and tribs along 

Col orado's front range ; the North Platte River from Casper, Wyoming , to Glendo 

Reservoir, t he lower LOup River Basin near Columbus, Nebraska; the middle and 

l ower platte River in Neor aska, and the lower Elkhorn River Basin in Nebraska . 

I ce j ams aggrevate spring flooding upstream from t he confluence of the 

Platte and Elkhorn Rivers, particularly at Valley and North Bend, Nebraska. 
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Rural 

Flash floods caused by s ummer t hunderstorms occas i onally flood 

agricultural lands on the eastern plains in wyoming and Colorado and often 

damage irrigation systems. 

North platte tr ibutaries in Wyoming and Nebraska ar e s ub j ec t to frequent 

spring floods, damaging rural lands, communities, farmsteads, and utilities. 

The Platte River channel has accumulated brush and tree growth in central 

Nebraska due to diminished annual dis charge, causing over bank fl ooding during 

periods of high runoff. 

The South Platte River in Colorado and i nto Nebraska flood s adjoining 

agricultural lands during spring runoff, and when tributaries rapidly carry 

excess flows to the river. 

Agricultural lands, roads, and utilities are subject to occasional severe 

flooding along the Platte River and its major tributaries in central and 

eastern Nebraska. 

FISH AND WILDLIFE 

Wetland Habitat 

Wetland drainage in Nebraska's Rainwater Basin has in the past adversely 

affected waterfowl habitat. In the middle Platte area, drainage of wetlands 

ha s r educed wetland acr eage, but is partially offset by return flows f rom 

surface i rr i ga tion systems. 

Declining water tables al so have negative effects on the occ urence and 

quality of wetland wildlife habitat . 

Riparian Habitat 

Changes in stream regimen caused by upstream depletions and reservoir 

oper ations may have affected critical waterfowl habitat along the central 
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Platte River Valley in Nebraska. Portions of the area have been designated 

as "critical habitat" for endangered species by the Secretary of the Interior. 

Fisheries Habitat 

The annual "silt run," whereby silt-laden water is flushed out of Guernsey 

Reservoir into irrigation canals in Wyoming and Nebraska in order to seal 

leaks, may adversely affects fisheries habitat in the North platte River. 

Periodic low flows caused by extended droughts, sub-normal snowpack, land 

conservation measures , and/or depletions adversely affect subbasin fisheries. 

Endangered Species 

Conflicts involving water and land use exist in some portions of the 

platte River at certain times in areas designated as "critical habitat" for the 

endangered whooping crane. 

IRRIGATION 

Water Shortages (Ground, Surface) 

Certain areas in the central platte Valley in Nebraska, an area of highly 

concentrated irrigated agriculture, are suffering declines in ground-water 

levels due to irrigation pumping. 

Ground-water reserves throughout the High Plains/Ogallala area are 

declining due to pumping for irrigation. Severe economic stress is projected 

as water supplies dwindle and pumping costs increase. 

Surface water shortages regularly occur along the South Platte and 

tributaries in Colorado, wyoming, and Nebraska. Additional storage and 

improved management to reduce seasonal and annual shortages is required. 

The Mirage Flats project in northwestern Nebraska is chronically short of 

surface water to meet demands. 
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The Box But te area and aquifers underlying portions of the lower Niobr ar a 

drainage in Nebr aska have decli ni ng ground-water tables due to irr igati on 

pumping. 

Opportunities exist for irrigat i ng addi t ional lands in the Loup Basin, 

upper El khorn Basin , and areas on t he high plains separ ating the Nor t h and 

South platte Rivers, but water availabi l ity and cost may present problems. 

Eff i c iency (Water , Energy) 

A number of irrigati on sys tems along t he North Pl at t e and South plat te 

Ri ver s and tribut ar ies i n Wyoming and Nebr aska are in need of r ehabilitation 

and betterment . I t should be noted, however,that some j unior appropr i a tors and 

wetland habitat ar e dependent on the return f l ows and seep from canals upstream. 

Opportunity for improved in- field management t o upgrade water ef f iciency 

exists in many areas of the subbasi n . 

LAND CONSERVATION AND MANAGEMENT 

Streambank Erosion 

Sever e bank erosion occurs along several reaches of the El khor n Rive r and 

tribs i n eastern Nebraska; bank sluffing d i minishes agricultur al product ion and 

threatens roads , far msteads, and uti lities . Bank eros i on is also a problem on 

other small t ributaries to the lower Plat t e River. 

Upl and Soi l Erosion 

The Ponca Creek drainage in Nebraska and Sc)uth Dakota is subj ect to severe 

gully erosion. 

The Sand Hills in ebraska ar e vulnerable to wind eros ion, causing 

blowouts when the fragile, thin t op soi l i s d i s tur bed . Encroachment of 

i rr i gated agriculture is a threat t o these t hin soils . 

Sheet erosion is a problem in steeper t ributary drainage i n t he south 

platte Basin. 
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Sediment Deposition 

Sediment is a pr oblem in storage structures in the Loup River Basin due to 

the heavy s tream load. 

Drainage 

High ground-water tables due to irrigation system leakage, deep 

percolation, and return flows cause waterlogging, lowland flooding and drainage 

problems in portions of the central Platte valley and Farwell area in the Loup 

Basin. 

Seepage from canals and return flows are a problem in Wyoming's Kendrick 

Project. 

MUNICIPAL, INDUSTRIAL, AND RURAL DOMESTIC SUPPLY 

Municipal 

Pr ovision of municipal supplies for the "front-range" area in Colorado , 

i ncluding Denver is a problem. In-basin supplies are limited, and further 

transbas i n diversions are becoming more difficul t to implement. 

Cheyenne, Wyoming's, municipal supply is dependent upon transbasi n 

diver sions from the Col orado Ri ver Basin. Provision of addit i onal supplies 

faces potential i nstitutional conf l icts. 

Rural Domestic 

Rural water supply is inadequate in certain areas in Color ado's South 

Platte River Basin, the eastern end of Nebraska's platte and portions of the 

Niobrara River Basins, and in eastern Wyoming. Major problems are unreliable 

ground-water supplies and poor quality. 

Nitrate concentrations are a problem for users of sub-surface water 

supplies in portions of the central platte and Niobrara basins in Nebraska. 
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Industrial 

P~ojected additional coal production in the North Platte Basin i n Wyoming 

will strain existing water supplies and may conflict with agricultural and 

other water users. 

NATURAL, HISTORIC, AND CULTURAL RESOURCES 

Natural Area Preservation 

Streams designated for study as components of the national system of wi l d 

and s cenic rivers in Nebraska, Colorado, and wyoming, including the Niobrara, 

Sweetwater, Encampment, North Platte, Big Thompson, and Cache Ie poudre , need 

t o be investigated. Conflicts with other users may develop in certain ar eas . 

WATER-ASSOCIATED OUTDOOR RECREATION 

Water Level Fluctuations 

Res er voir operations at Glendo and Guernsey Reservoirs on t he North pl atte 

i n Wyoming occasionally adversely affect recreational use. 

Public power and irrigation district reservoirs in central Nebraska 

some times are drawn down to levels adversely affecting recreat i onal us e. 

Some reservoir pools on South Platte tribs are dedicated to power supply 

or irrigat ion and are subject to fluctuating levels during the recreat ion 

s eason . 

Water Access 

Public access to trout streams in the North platte and Niobrara Basins i n 

Nebraska is very limited. 

Private reservoirs on the Colorado eastern plains lack recreation access 

or facilities. 
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Lack of Facili t ies 

Eastern Nebraska's densely populated areas ar e deficient in water -based 

recr eati on . Development of t he l ower Platte, Missouri, and Elkhorn Rivers' 

recreation potential is needed. 

Front range area residents in Colorado have a shortage of water-based 

r ec reat ion. 

TRANSPORTATION 

Slur ry Pi pel ines 

Wat er proposed for use i n a coal slurry pipeline or i gi nating i n Wyoming 

conflicts with other existi ng or proposed uses. 

WATER QUALITY 

Nonpoint Source Pol utiow 

Nebraska's Sal t Creek carries excessive concentrations of organic 

pollutants and d issolved solids. Major problems are municipal and industr ial 

outf lows at Lincoln and occurence of natur al salts . 

Sout h Platte River water quality in Colorado is degraded due t o i rrigation 

retur n flows and natur al salt pick-up . 

The North Pl atte River below Casper , wyoming , car ries excessive TDS 

concent rations . 

LEGAL AND I NSTITUTIONAL FACTORS 

Water Allocation 
) 

Opportunities for f ur t her development of North platte River water in 

Wyoming for i rrigation or energy use is r estricted by Supreme Court Decree. 

Legal Definition of Ground/Surface Relationships 

Opportunity for improved management of existing surface- and ground-water 

supplies exists in Nebraska if ground- and surface-water relationships were 

better defined. 
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I nterbasin Water Transfer 

Potential conflicts involving t he transfer of water from one basin to 

another exist for the following areas: 

a. Platte River to Little Blue Ri ver , Nebraska - proposed divers i on 

of surplus spring flows to be s tored in Little Blue Basin for 

irrigation use ; 

b . Col orado River to South Platte River , Colorado - transmountai n 

d i versions for water s upply f or Front Range communi ties face 

institutional confl i cts; and 

c. Little Snake River (Colorado Basin) to Nor t h Pl a t te River, WYoming -

increasing transmountain diversion f or Cheyenne municipal supply 

faces institutional conflicts . 

Legal Definition of Beneficial Uses of Wa ter 

Ins tream uses of water for habi tat and/or rec reat i on are currently not 

recognized in Nebraska and Wyoming. 

Reser ved Water Rights 

Indian and Federal reserved water rights need def i nition thr oughout the 

subbasin in order to plan for future water management. 

INSTREAM FLOWS 

Determination of Streamflow Requirements 

Requ irements for fish and water fowl using t he Plat te" River and Niobrara 

Ri ver in Nebraska need to be determined . 

WEATHER MODIFICATION 

Precipitation Shortages 

Additional applied research is needed to determine how to augment snowpack 

and water supply in Colorado's and Wyomi ng's mountain areas. 
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Ha i l Damages 

Hail damage is a serious probl em in extreme southwestern Nebraska, 

southeastern Wyomi ng , and nor theastern Color ado, causing extensive crop and 

proper ty damage. 



MIDDLE MISSOURI 


COMPREHENSIVE PLANNING AND SUPPORT ACTIVITIES 

State 

Nebraska needs to implement a trial period to make its new State water 

planning and review process operational~ to work out procedural details~ a ssess 

its strengths and weaknesses; and develop plans, information, and repor t s. 

Federal/State 

States need support for a br oad base of data collection activit i e s 

including more streamgaging stations, additional funding, and Stat e i nvolvement 

in cooperative programs. 

Funds should be provided to States tha t are required to assi s t Federal 

activities such as fish and wildlife, recreation , natural historic , and 

cultural programs. 

FLOODING 

Urban and Built-Up 

Flooding i s still a problem along many of t he tribu t ary s treams i n the 

Middle Missouri subbasin. One of the more cr i tical ar eas in t he s ubbasin i s 

the area in Sioux City affected by f.l ooding f rom Per ry Creek. Other 

communities have experienced flooding over the years and f l ood insurance 

studies wil l identify communi ties which may have flood t hreats in t he Middle 

Missouri subbasin. There may be same structural solutions t o t he flooding 

threat in some of the communities that wil l be ident ified i n appropr iate flood 

control studies. 

Rural 

Rural flood damages, including crop and pasture, other agr icultural , and 

other rural damages, range from minor to severe in small wat er sheds in t he 

southeastern part of Nebr aska. Same watersheds in t he northeastern par t also 

suffer severe damages. 

Missouri River flood damages along most of the reach of the Missour i Ri ver 

downstream of the Platte River in Nebraska cont i nue to be a problem even though 
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levee s have been const ructed. The reach around Nebraska City, Nebraska, 

a ppears to be a major problem ar ea. Fl ooding becomes mor e widespread further 

downstream . Levees in the l ower reaches ar e predominantly pr i vate and are 

being moved or constructed too close t o the river. Aggradation of the s tream 

bed in some reaches is also another factor that is affecti ng the flooding 

problem. 

Missouri River tie-back levees are designed to provide protec tion fr om 

large floods . In most cases, t he protection is g r eater than that needed from a 

lOa-year flood. The tie-back l evees on the tributary streams (in the reaches 

of the river with levees) were designed to provide protec tion f rom f l ooding 

caused by ma in stem and tributar y flooding. The design leve l of protection 

from the tributary floods was set at the 50-year level. Due t o numerous 

fac t ors, including aggradation of the tributary stream beds, this level of 

protection has been r educed to more frequent flooding occurring f rom la-year s 

to 25-years. 

FISH AND WI LDLI FE 

Wet land Habitat 

There is a net loss of water surface area due to the loss of wetlands not 

being replaced by maturing wetlands . 

Riparian Habitat 

The transition of existing uses with the conversion of woodlands to 

agr icultural use has effected riparian habi t at. 

Fisheries Habitat 

Oxbow elimination and channel straightening have reduced and changed 

f i shery habitat . 

Endangered Species 

The bald eagle is an endangered species in this s ubbasin. 
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I RRI GATION 
f 

Water Shor t age (Ground; Sur face) 

There i s a shortage of wate r in northwest Iowa. In the Cass-Otoe County 

areas of Nebraska water shortage has been identified by a Water and Power 

Resource s Service study. 

LAND CONSERVATION AND MANAGEMENT 

Str eambank Erosion 

The s t a tewi de 208 pl an identified the second, largest problem in Nebraska 

as bei ng erosion i n the Nemaha Basin. Other erosion problems occur in the 

Ni s hnabotna and Nodaway Ba s i ns in I owa . 

Upl and Soil Eros ion 

Steep slopes and soil t ypes cause upland soil erosion espec i ally in 

northwestern Missouri and northwestern Iowa. 

The Missouri Wat er Quali t y Management plan prepared in 1979 identified 

gully e r os ion in northwe stern Missouri as a severe to very severe problem in 

t he Middle Mi s souri s ubbasin por tion of the State. These two classi f ications 

indicate that gully erosion is in the range of 200 to 499 tons per square mile 

(sever e ) or 500 to 750 tons per square mile (very severe). The Nebraska 

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

l oss r ate from t he slopi ng uplands in the State. Iowa counties bordering the 

Mi ssouri e xper i ence similar eros i on problems. 

Land Use Changes 

Convers ion f rom agriculture to urban or ot her developed uses increase the 

problems associa ted with t he l and. First, stripping of top soils and removal 

of trees occ urs; the changing drainage then causes serious _erosion; when the 

development is staged over a per iod of time the full realization of the 

immediate and continuing effect s are not evident. 
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MUNICIPAL, INDUSTRIAL, AND RURAL DOMESTIC WATER SUPPLY 

Municipal 

There i s a l ack of dam sites or storage areas for municipal facili ties in 

var ious parts of this subbasin. 

Rural Domestic
) 

Water quality pr oblems occur in Otoe and Cass Counties , Nebraska, and i n 

the Sioux City ar ea and southwest Iowa. Better planning and coordination are 

needed for rural domestic systems between service areas . I n Nebr aska , r ural 

domest i c systems are designed e i ther to meet existing users with no provisi on 

for expans ion or t oo large t o be economical with the resul t that users leave 

t he sys t em. 

I ndustrial 

Small water districts cannot accommodate industrial users. 

NATURAL, HISTORIC, AND CULTURAL RESOURCES 

Na tur al Area Preservation 

The Loess Bluffs area should be clearly i dent i fied and related to the 

other hi storical site preservation work such as Lewi s & Clark Trail, the Morman 

Tra il, and other related cultural projects wi th the river resource . 

POWER AND ENERGY 

Power plant Cooling 

The maxi mum energy potential from water use by low head hydropower should 

be realized in this s ubbasin. Power plants should be located on a major river 

for ass i milation of cool i ng water. Thermal pollution is a problem on smaller 

streams . 

Disposal of power plant cooling into smaller bodies of water such as 

Browns Lake where thermal pollution can be controlled could be considered 

opportuni t y in the production of fish. 
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WATER-ASSOCIATED OUTDOOR RECREATION 


Water Access - Lack of Facilities 

There is a documented demand for water access and f acilities in 

metropolitan areas s uch as Sioux City and Council Bluffs as wel l as in 

southwestern Iowa. 

TRANSPORTATION 

Navigation 

The opportunity exists for port facilities in t he Council Bluffs area to 

make increased use of transportation on the Missouri River . 

WATER QUALITY 

Nonpoint Source Pollution 

Urban runoff in the metropolitan areas is a ma j or source of nonpoint 

source pollution. 

Herbicides, pesticides, and fertilizers are nonpoint sources of pollut ion 

in rural areas. 

Feedlot operations need enforcement i n Iowa to prevent organic mater ial 

from getting into the water system. 

Natural Sources, 

The Missour i River is noted for turbid i ty and high level s of suspended 

solids. 

LEGAL AND INSTITUTIONAL FACTORS 

Legal Definition of Ground/Surface Water Rel ationships 

Important questions in Nebraska law and pol icy to be addressed in planning 

include additional ground water management pol i cies and the allocation and 

management of competing uses of ground water and s ur face water, as well as 

long-term and short-term augmentation from available supplies of surface and 

ground water. 
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In Iowa, stream use for recreation purposes needs 

clarificati on- -definition of access by boat and foot should be recognized by 

l aw. Land ownership near state perimeters need clarification by State boundary 

commi s s i ons. Identification of State-owned lands (oxbow l akes) in Iowa i s a 

legal problem for enforcement. 

Interbasin Water Transfer 

Great concern is expressed that upstream diversions will affec t all 

downstream uses and decrease navigation. 

Possibility of state compacts may be required. 

INSTREAM FLOWS 

Evaluation of Effects of Changing Streamflows 

The season variation of flow affects stream water qual ity on those with 

waste water treatment outfalls. 

states in this subbasin are/ not uniform in recognizing instream uses. As 

a r esult there is a lack of uniformity between States for streamflow 

requirements in the establishment of standards for fish and wildli f e on a 

s t ream-by-stream basis. 

Consumptive use and diversions by upstream States decrease t he amount of 

water available for downstream users . 
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KANSAS SUBBASIN 

COMPREHENSIVE PLANNING AND SUPPORT ACTIVITIES 

State 

The State of Colorado is in need of accelerated funding for the 

cooperati ve development of the third phase of its state Water plan with the 

Water and Power Resources Service. 

Nebraska needs to implement a trial period to make its new State Water 

Pl anning and Revi ew Process operational; to work out the procedural details; 

assess its strengths and weaknesses; and develop plans, information and reports. 

The Kansas State Water plan contains same dated information. 

Oppor t unity exis t s f or a regional comprehensive water plan for the 

subbasin to tie together the the many recommendation contained in agencies' 

ongoing and completed studies. 

The USGS/State cooper ative water-use information system needs to be 

expanded throughout the basin. 

FLOODING 

Urban and Built-Up 

Severe and recurring urban flooding occurs at communities having 

fl ood-pla in areas adjoining the Big Blue and Little Blue Rivers and their 

tribu tar ies . 

Rural 

Rural flood ing occurs on streamside lands throughout the subbasin; 

particularly the major tributaries . Clogged channels and sediment deposits 

aggrevate the problem in the Big and Little Blue basins. 

Encroachment of riparian vegatat ion as a result of reservoir operations 

and irrigation diversions on the Republican River below Harlan County Reservoir 

dimi nish channel capac i ty, contributing to overbank flooding. 



FISH AND WILDLIFE 


Wetland Habitat 

Drainage of wetland acreage necessary for waterfowl habitat is a ser ious 

problem in the upper reaches of t he Big Blue , Little Blue and Republican River 

basins, in t he area known as the Rainwater Basin. 

Fi sher ies Habitat 

Reservoir operations at Harlan County r eservoi r on the Republican River 

can have negat ive effects on f ish propogation i n the l ak e and fish habitat 

downstream. 

Ground- water pumping by ir rigator s in the upper Republican and Frenchman 

River basins i n southwestern Nebraska and northeastern Colorado r educes base 

f'lows for i nstream habi tat. 

I RRIGATION 

Water Shortages (Ground; Surface) 

Pumping by irr i gators using pr i vately operated ground-water systems in the 

upper Republ ican basin in Nebraska reduce water supplies available to Federal 

reservoirs needed for l ocal irr i ga t ion districts. 

Gr ound-water pumping for i rrigati on in the Big Blue and Li ttl e Blue basins 

in Nebraska is r apidly droppi ng wat er tables throughou t the ar ea, notably in 

Adams, Clay, Fillmore, Yor k, and Hamil t on Counties. 

Ground-water reserves throughout the High Pla i ns/Ogallala area are 

declining due to pumping f or irrigation. Severe economic stress is proj ec t ed as 

water supplies dw i ndle and pumping costs increase. 

Lands suitable for irrigation in the upper Littl e Blue and Republican 

basi ns in Nebraska are without a sour ce of water . Opportunities for storage 

and/or transbasin diversion need further investigation • . 
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LAND CONSERVATION AND MANAGEMENT 

streambank Erosion 

Severe bank erosion occur s along severa l reaches of the Kansas River, ban k 

s luffi ng diminishes agricul tural production and threatens roads, farmsteads, 

and utiliti es. 

Upland Soil Erosion 

Soil losses due t o sheet erosion ar e mos t severe in the nor theastern 

por t ion of the subbasin , where precipitation i s greatest. 

Wind erosion is a problem on the high pl ains in wester n Kansas, 

southwest ern Nebraska , and eastern Colorado . 

Gully erosion is a problem in the tribu t ary drainage to the Republican and 

Kans as Rivers. 

Sediment Deposition 

Sed i ment adversely affects water quality in t he Big Blue and Little Blue 

Basins above Tuttle Creek Reservoir. 

MUNICIPAL , INDUSTRIAL , AND RURAL DOMESTIC SUPPLY 

Munic ipal 

Period i c low flows aggreva t e saline concentrations and impair the quality 

of municipal supplies along the Kansas River at Manha tten, 'Topeka, and Lawrence. 

Rur al Domestic 

Rur a l water supply is inadequate in many areas in the 3-State basin due to 

poor quality of ground-water supplies or i nadequate distribution systems. 
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NATURAL, HI STORIC , AND CULTURAL RESOURCES 


Natural Area Preservation 

River reaches in Kansas and Nebraska need studies to de termine t heir 

potential as "protected s treams" in order to preserve their esthetic values for 

recreation and other nonconsumptive uses. 

Wetlands necessary for waterfowl propogation in the upper Big Blue, Little 

Blue, and Republican bas ins ar e threatened with drainage for agricultural 

production. 

Historic Site preservation 

Archeolog ical sites at Feder al reservoirs in Kansas need pr otection. 

WATER-ASSOCIATED OUTDOOR RECREATION 

Water Level Fluctuations 

Water l evel fl uc t uations at Harlan County Reservoir have adverse effects 

on boating, swimming, fishing, and other recreational pursuits. 

Water Access 

Publ i c access for recreation is limited on many s tream reaches in the 

basi n. 

Lack of Facilities 

Serious deficiencies of water-based recreation opportunities exist in the 

Big and Li ttle Blue Basins in Nebr aska and in K.ansas' upper Republican and 

Solomon Basins. 

WATER QUALITY 

Nonpoint Source Pollut ion 

Qual i ty of many of the basin's streams is degraded duri ng recur ri ng 

low- fl ow periods . Dissolved solids and organic pollutant concentrations are a 

problem due to ir rigation return flows and over land runoff. 
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Point Sourc e Pollution 

Outfl ows fr om municipalities and industr ies wi t h below-standar d t r eatment 

t hroughout the basin contribute to water quality problems. 

Natur al Sources 

Naturrall y occurr i ng mineral i nt rusion is a conti nuing problem in the 

Kans as River, raising saline concentrations and limiting same uses. 

LEGAL AND INSTITUTIONAL FACTORS 

Wat er Allocat ion 

In Kansas, water stored in Federal reservoirs may need to be reallocated 

in order t o ful f ill municipal demands . 

Legal Definition of Ground/Surface Relationships 

Important questi ons in Nebraska l aw and policy t o be addressed in planning 

i nclude additional gr ound wat er management policies and the allocation and 

management of competing uses of ground water and surface water, as well as 

l ong- term and short-term augment at i on from available supplies of surface and 

ground water. 

Legal Definition of Beneficial Uses of Water 

Instream uses of water for habitat and/or recreation are cur rently not 

recogn ' zed in Nebraska and Kansas . 

Reserved Water Rights 

I ndian and Feder al reserved water right s need defi ni tion throughout the 

subbasin in order t o plan for futur e water management. 

I nstitutional Conf l icts 

In Kansas, l ocal and State polici es conflict with rules and regulations of 

the Farmers Home Administration regardi ng rura l systems development, often 

s tifling pr ogr es s. 
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INSTREAM FLOWS 

Determination of Streamflow Requirements 

Requirements for waterfowl and fisheries need to be determined on the 

basin's water courses. 

WEATHER MODIFICATION 

precipitation Shortages 

,Additional applied research and application by State and local entities 

needs to be conducted to augment precipitation in the arid high plains area 

during the growing season . 

Hail Damages 

Reduction of crop damage from hail storms needs continued resea{ch in 

central and western Kansas and eas tern Colorado. 
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LOWER MISSOURI S UBBASIN 

COMPREHENS IVE PLANNING AND SUPPORT ACTIVI TIES 

State 

Incr eased pres s ure on land and water resources in this subbasin has led 

the States t o prepare water plans that will result in a coordinated r egional 

pl anning effor t. Each State should complete its State water plan. 

Federal/ Stat e 

I owa needs continued suppor t for i t s water and related l and resource s data 

collec tion ac tivi ties. The subbas in lacks a good land use data base. Water 

use inf ormation for al l needs should be a continuing effort. There is a need 

for more data on i ns tream wa ter use. 

FLOODING 

Urban and Bu i l t-Up 

Problems wi th urban stormwater runoff and flood ing occur in the 

subbasi n SMSA's and is especiall y noticea ble along flood plai ns on many streams 

that flow through developed areas: Kansas City, Columbia-Jef fer son City, 

Springfi eld , and St. Louis. 

Rur al 

The Grand River Basin has s i gnificant flood problems and recurring 

f looding is serious t o crops and i mprovements in the flood plains; annual 

flood ing in t he Gr and Ri ver Basin involves some 370,000 acres, 80 percent of 

which is agriculture i n nat ure. Floodi ng also occurs i n t he Chariton, Marais 

des Cygnes- Osage and Fi shi ng River Bas ins. 

Third class counties i n Mi ssouri must adopt county wide planning and 

zoning in or der to participate in t he Federal flood insurance program. Few 

counties can obtain publ i c support needed to pass local referendums. 
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FISH AND WILDLIFE 


• 


Wetland Habitat 

Wetlands and forest lands are declining in the flood plains. Wetlands 

have been converted to agricultural or urban uses. 

Riparian Habitat 

On the Missouri River, channel improvements have reduced backwater areas, 

islands, and sandbars. Elsewhere on tributaries such as the Grand, south 

Grand, Chariton, and Blackwater channel straightening has reduced ripar ian 

habitat. 

Fisheries Habitat 

Missouri River channel modifications and bank stabi lization activities 

have reduced fisheries habitat. 

IRRIGATION 

Water Shortage (Ground: Surface) 

Additional research is needed on the feasibility of irriga tion in this 

basin. 

LAND CONSERVATION AND MANAGEMENT 

Streambank Eros ion 

Stream systems in north- and west-central Missouri and southern I owa ar e 

unstable with increased bed load and active bank erosion, particularly i n 

channelized stretches. 

Upland Soil Erosion 

Erosion of upland soils is a major problem in the norther n half of the 

subbasin. The soils in South Grand, Blackwater, Grand and Chariton basins are 

primarily of loess or loess over glacial till. These soils are productive 

cropland and are often tilled. Due to the rolling topography, annual soil 
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l oss on unprotected til led cropland often exceeds 25 t ons per acre. This loss 

is f ive t imes the rat e of allowable loss to maintain sustained crop production 

and a l so i s a major contribution to nonpoint wat er pollution. 

Sedi ment Deposi t ion 

Heavy sediment l oads have occurred on tributaries s uch as the Grand, South 

Gr and, and Chariton primarily as the result of mi smanagement of land resour ces . 

MUN ICIPAL, INDPSTRI AL , AND RURAL DOMESTIC WATER SUPPLY 

Municipal 

In order t o supply local municipalities, combined rural water supply 

distr i cts are needed in north- and west-central Missouri to provide dependable 

s uppl ies; either ground water, large str eam or surface s torage is requ ired. 

Feder al Gover nmental p rocedures prohibit rural domestic water supply 

sys t ems from being designed for expansion in gr owth areas; reg ional solutions 

are needed for mor e e ffic ient county water systems. 

Reallocati on of uses from Federal reservoirs may be necessary to meet new 

water r equirements . 

Indust rial 

Local ground water of unacceptable quality occurs in north- and 

west- central Missouri. 

NATURAL, HISTORIC, AND CULTURAL 

Opportunities exist to inter grate project s such as Lewis and Clar k tra i ls 

and other trails into water or iented recreation activities in the subbasin. 

POWER AND ENERGY 

Hydroelectric Power Production 

Oppor tunities exist i n thi s s ubbasin to meet national and regional power 

demands for addi t i onal power generation at e xisting pr oj ects or potential sites. 
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Power plant Cooling 

Future plants would require large quantities of cooling water. At times 

of low flow in the Missouri River, the Labadie power plant water cooling 

operations affects the water levels for recreation at the Lake of the Ozarks. 

Coal Gasification 

Coal gasification is possible in the Grand River Basin in nor th central 

• 	 Missouri if water supplies are sufficient and along the Missouri River in 

central Missouri. High sulphur coal is contained in this area. Additional 
• 

opportunities exist for by-products resulting from conversion of coal to gas. 

Tar sands in Bates, Vermon and Barton counties possess potential for 

energy production, but water demand for processing is presently unknown. 

WATER-ASSOCIATED OUTDOOR RECREATION 

Water Level Fluctuations 

The opportunity exist to examine and monitor the effects of reservoir 

operations at Harry S. Truman Dam. 

Water Access 

Access to water-oriented recreation along the Missouri River and t he 

Marais des Cygnes Basin are limited. 

Lack of Facilities 

Present Federal laws conflict with State laws regarding State's abili ty to 

• 	 repay its portion of recreation facilities at Fede~al projects over time. A 

similar problem exists for the operation and maintenance costs for which the 

State is responsible. 

TRANSPORTATION 

Navigation 

During water short periods, increasing upstream depletions may shorten the 

navigation season on the Missouri River. 
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WATER QUALITY 

Nonpoint Source pollution 

Agricultural runofr has affected water quality in the subbasin. There is 

an opportunity to alleviate this problem through implementation of Best 

Management Practices (BMP) listed in state water quality management plans. 

Periodic monitoring, evaluation, and refinement of the recommended practices 

are part of the plan. • 

Mine drainage including suspended solids and acid wastes were responsibl e 

for pollution on such streams as Locust Creek; lower east fork of the Chariton 

River and the Chariton River in putnam, Schuyler, Sullivan and Adair counties. 

A major problem occurred on the east fork of the Chariton River with acid-mine 

drainage in the Macon- Randolph area. In the Henry and st. Clair county and the 

Boone-Callaway county areas, aci,d water fran abandoned strip mines are a 

problem. Inactive orphaned strip mines developed prior to 1973' are not covered 

by State reclamation laws. 

Treatment of sanitary wastes by use of individual septic tanks in areas 

that experience rapid growth, recreation and urban sprawl areas, can and has 

increased the difficulty of long-term comprehensive management of ground- and 

surface-water quality. 

Point Source Pollution 

The opportunity exists to attain stream standards with completion of waste • 

treatment facilities through 201 programs. Sewage overflows and stormwater 

drainage occur in some cities including st. Louis and Kansas City SMSA's that 

periodically cause point source pollution. 

Natural Sources 

The opportunity exists to determine how natural sources affect land use in 

north- and west-central Missouri. 



• 


LEGAL AND INSTITUTIONAL FACTORS 

States 

There is a problem of reallocat ing water s t orage on Federal reservoi rs to 

meet new and expanding needs of indus t rial and rural domes tic users . 

The oppor tun ity exists f or a planned river corridor on the Lower Mi ssouri 

River to impl ement and enforce planned development and f l ood management . 

Interbasin Water Transfer 

Future divers ions to other basins concer n Missouri f or navigational flows 

and for other wat er purposes. 

INSTREAM FLOWS 

Determination of Streamflow Requirement s 

Quantity of water ava ilabl e in Missour i River for i nstr eam uses such as 

navigation, fish and wildlife, waste ass imilati on, and downs tream area energy 

use depends on water utilized in upstream States . Interstate ageements on 

water rights may be required on the Missouri River. 

Evaluati on of Effec ts of Changing Streamflow 

Programs that result in mod i f ica tion of t he streamfl ows i nfluence other 

progr ams that make decis ions based on flow . Modif i cation of l ow-fl ow 

statistics are normally the mos t s i gn i ficant i n terms of program confl icts. 

Opportunities exist for coordination and planning of water quali t y/quantity for 

all uses. Water conservation programs should be an i mpor t ant part of the 

solution to this probl em . 
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