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I 
CHAPTER 7 - PLATTE - NIOBRARA SUBBASIN 

I SUBBASIN DESCRIPTION 

II The Platte-Niobrara Subbasin extends from the southwest e r n port i on of the 

Missouri River Basin i n Colorado and wyoming eastward through Nebra ska to the 

I Missour i River. As indicated in figure 7-1, the subbasin includes l ands 

dra ined by the Platte and Ni obrara Rivers and Ponca Cr ee k for a combined area 

I of 63.7 million ac r es in Colorado , Wyoming , Nebr aska , and South Dakota. The 

I 
subbasi n extends about 600 miles i n an east-west direc t ion and about 300 miles 

in a north-south di rection at i ts widest point . Topography varies greatly; its 

I western boundary i s t he top of the continental d ivide in Col orado and wyoming 

while the flood plain of t he Missouri River forms part of i t s border i n the 

I east . 

The Platte River is formed by t he junction of the Nor t h and Sou t h Platte

I Rivers in west- central Nebraska; f rom there it fl ows ac r oss Nebraska to the 

I Missouri River. The Niobrara River f lows along t he subbasin's northern edge, 

emptying i nt o the Missouri River above Lewis and Clark Lake . 

I The character of the natural envi ronment i s highly diverse. Mountainous, 

forested t rac ts give way to foot hi lls and high plains in the far west. These

I areas support large populations of big game animals and high quality cold water 


I 
 fisher ies. Moving eas tward , land use is dominated by i ntense agricultural 


activi ty. The s ubbas in 's ag r icul t ura l l ands provide important habi tat for a 


I variety of bi rds and small animals. The streams, sand pits , ponds, and l akes 


ac ross Nebraska and in ea stern wyoming and Col orado provide warm water fish 


I 

I habi t at. 


Natural formations of significant esthetic values exist in the s ubbasi n, 


espec ial l y the scenic vistas in the Rocky Mountains and t he unique Sand Hills 


I terrain . The area is also historically rich , providing tr aces of the history 


I 
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I 
of the pioneer set tlers , westward railroad development , mil itary outpos ts , and 

I 

I mining activities. 


The subbasin's 1975 population was estimated to be 2.7 mil lion persons . 


Eighty percent l ived in urbanized areas ; most of these in the three Standard 


I Metropolitan Stat istical Areas along Colorado's front range . The r ur al 


component of the population is projected to decli ne further during the 


I 

I remainder of the century. 


The subbasin supports a diverse economy, includ ing agriculture, 


manufacturing , mining, forestry, and recreation. Denver, Colorado, is the 


I dominant economic nucleus, suppor ted in par t by t he vas t agricultural 


activities and natural resour ces f ound throughout the basin. 


I 

I Typical of the enti re Missouri River Bas i n, water availability is highly 


varia ble across the platte-Niobrara Subbasin. Flows in the Platte River 


drainage are subject to extreme seasonal fluctua tions caused by high spring 


I runoff and extens ive irrigation development. Flows in the Niobr ara and its 


I 

tributaries are more r egular due to subsurface inflows from the Sand Hills, 


I 

under which lie vast ground-water r eservoirs. Outside of the Sand Hills, major 


sources of ground water are the Ogallala aquifer and stream alluvia. Extensive 


ground wa t er pumping occurs along the platte, South Platte, and Niobrara River s. 


I Irrigation is the dominant water use in t he subbasin; withdr awals totaled 


some 12.4 mi llion acre-f eet in 1975. 


I 

I Municipal water supply is another i mportant consideration, especially 


along Colorado's f ront r ange . A number of diversions from the Colorado River 


Basin supplement Platte River Basi n sources. 


I Water quality in the s ubbasin's s treams and underground aquifers is 


generally good . Seasonal degradation of some watercourses is caused by runoff 


I from agricul tural lands. 


I 
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Use of water from the subbasin1s major streams is subject to interstate 

compacts or court decrees. A court decree involving the waters of the Laramie 

River limits Colorado's aggregate diversions and assures flows into Wyoming. 

The North platte River is apportioned by decree among Colorado, Wyoming, and 

Nebraska. The South Platte interstate compact calls for minimum flows at the 

Colorado-Nebraska State line. Finally, the Upper Niobrara River Compact 

allocates Niobrara River streamflow and related ground water between wyoming 

and Nebraska. 

The subbasin States for the most part adhere to the system of prior 

appropriation in determining water allocation for beneficial uses . Beneficial 

uses are specifically defined and generally include domestic, municipal, and 

agriculture. Colorado further recognizes water use for instrearn flows for 

fisheries habitat and recreation, and will issue water rights for such 

reservations. 

Management of ground water in Nebraska is limited to the creation of 

optional water management districts in areas of critical concern. Colorado 

apportions ground water in a manner similar to surface waters, requiring the 

granting of a water r~ght by the state regulatory agency. 

PROBLEMS AND OPPORTUNITIES 

The major water-related problems in the Platte-Niobrara Subbasin are 

irrigation water supply, flooding, municipal water supply, and fish and 

wildlife habitat. 

Irrigation water problems involve declining ground-water tables, surface 

water shortages, and limited opportunities for increased development. 

Ground-water levels are decl i ning in localized areas in the central Platte 

valley in Nebraska; Alliance, Nebraska area; areas of intense irrigation 

in the lower Niobrara River basin; and portions of the Ogallala 

7-4 



I 
I 
 aquifer in Colorado. Regulatory measures to stem t he declines have not 


succeeded to date. 


I Surface wate r shortages occur mos t fr equently in the South platte basin in 


Colorado and Nebraska and the North Platte drainage t hr oughout Wyoming and into 


I 

I western Nebraska. Additional storage , system rehabilitation, and improved 


water manageme~t are needed to reduce annual and seasonal shortages. 


Opportunities exist for i r r igating"additional lands in the Loup, upper 


I Elkhorn, and Niobrara basins, and areas on the high plains separating the North 


and South Platte Ri vers. wa ter availability, cost, and other factors limit 


I 

I development. 


A conside r able amount of the subbasin's lands are subject to flooding. 


Severe and recurring urban fl oodi ng occurs at communi t i e s with f l ood-plain 


I areas adjoining the basin' s major streams and t r ibutaries . These include--but 


are not limi t ed--to the Sout h Platte River and tributaries along Colorado's 


I front range; the North Pla t t e River from Casper, wyoming to Glendo Reservoir; 


the lowe r LOup River Basin nea r Columbus, Nebraska; the middle and lower Platte

I 
I 

River in Nebraska; and the lower Elkhorn River Basi n in Nebraska. Ice jams 

further agg r avate spring flooding upstream from the confluence of the platte 

and Elkhorn Rivers in eastern Ne braska. 

I Rural flooding is also wi despread in the Platte-Niobr ara Subbasi n. Flash 

floods caused by summer thunderstorms occasionally flood agricultural lands on 

I 
I the eastern plains in wyoming and Colorado, often damaging irrigation systems. 

The North platte and South platte River s and their tributaries are subject to 

frequent spring floods which damage rural lands, far ms t eads , and utilities. 

I The steeper-sloped tributaries rapidly carry excess flows to the rivers, often 

causing overbank fl ooding.

I 

I 
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I 
The most s i gnif icant municipal water supply problems exist in Colorado's 

f ront r ange, including the Denver metropolitan area. Water available from the I 
South Platt e River Ba s i n is l imited and additional tr ansbas in d i ver sions from I 
the Colorado River ar e becoming more difficult and expensive t o i mplement. 

Poor ground water quality and unreli able suppli es crea t e problems for some I 
rur a l re sidents dependent upon underground reserves . Localized problems of 

this t ype occur in the South Platte basi n , eas tern Nebraska , the lower Niobrara I 
basin, and in parts of ea stern wyoming. 

Preservation of suitable habitat for fish and wildl i fe i s an area of major 

concern and conf l i ct in t he Pla t te-Niobrara Subbasi n. A portion of the platte I 
River va lley i n cent r a l Nebraska serves as an important s t opover point for many 

species of migratory water fowl, including the endangered whoopi ng c r ane. I 
Possible changes in stream regimen caused by depletions and reservoir I
operations are be i ng investigated to determine waterfowl needs . 

A rel ated probl em for waterfowl is drainage of wetland habi tat for 

conversion t o f armland . Dec l ining wa ter tables c aused by pumping a lso have 

negative effec ts on the occurrence and quality of wetlands. 

Fi sheri es in the subbasin are sometimes degraded due t o low f lows caused 

by extended droughts, s ubnormal snowpack, land treatment meas ur es, and 

deplet ions for other uses. In the North platte Ri ver, the annual "silt run" at 

Guernsey Res er voir may affect the fishery. Each year , silt-laden water is 

flushed out of the l ake to seal irrigation canals in Wyom·ing and I 
Nebraska. 

I
PLANNING OBJECTIVES 

The three subbasin states differ in their views of comprehensive water I 
planning and in the preparation of a State water plan . Colorado has compl e ted 

t wo of three phases of a traditional State water plan- - a resource inventory and I 
legal framewor k--both done in cooperation with the Water and Power Resources 

I 
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I 
Service . The State's near-term objective is to prepare phase III, the water 

I 
I resources management plan. 

Nebr aska has abandoned the concept of a state framework plan in f avor of a 

recently legislated State water planning and revi ew process. The process is 

I intended to be issue-or iented with the near -term obj ective of providing the 

basis for wise legislative decisions concerning the State's water resources. 

I 
I Wyoming's wat er plan will give considera tion pr i ncipally to identifyi ng of 

multipurpose projects to f acili tate t he most benefic i a l utilization of the 

resources. 

I It is an objective of all three States to promote the deve lopment of 

irrigated agricul ture . Each recognizes i rr i gation as a high-prior ity 

I 
I benef i cial use of water necessary for the s t a te ' s economy. A specific 

objective of Colorado is to prov i de additional storage f or ir r igation wa ter on 

t he Sout h Pla t te River and i t s tr i butaries and to promote system rehabilitation 

I and other wa t er conservat ion measures. Further, Colorado opposes t he 

conversion of prime agricultural lands and water suitable f or ir rigated 

I 
I agriculture to other uses . In Nebraska, the use of wat er f or i r rigation has 

been declared "a natural want " in the state statutes, underscoring the State's 

s upport f or conti nuous i rr iga t i on development. Wyomi ng 's obj ect ive is to 

I ma intain at l east the current level of irrigated agriculture, i mprove wate r 

supplies, and devel op additional feas ible pr oject s . 

I 
I Each of the t hree states desires to reduce damages caused by floods 

thr ough a combinati on of structural and nonstructural measures. 

I 
Al t hough it i s an obj ec tive of each state to preserve fish and wildl ife 

resour ces and habi t at, only Colorado officially recogn i zes t he ma intenance of 

instream flows f or habitat as a beneficial use. Wyomi ng specif i cally calls for 

I fish and wildlife resources to be cons i dered in all planning proce sses . 

I 
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I 
The thr ee states desire to provide i ncreased quantity and improved quality 

I
of municipal, industrial, and rural domestic water. Colorado objectives call 

for cooperation between Federal, state, and local entities to provide for the 

wa ter supply needs. The State specifically promotes employment of water •• 
conservation measures to reduce per capita use in munic ipal systems. A sound I 
state plan for development of storage, distribution, and conservation of water 

Isupplies is an objective of the state of wydming. 

State objectives concerning the preservation of natural, historic, and I 
cultural resources differ slightly among the Platte-Niobrara Subbasin States. 

Colorado calls for an identification of significant natural areas, studies of I 
riparian habitat, and an updated wetlands inventory leading to restoration of 

Icertain wetlands. Nebraska objectives call for investigations of potential 

protected streams in upcoming policy issues analyses. wyoming desires to I 
inventory and classify the State's natural, historic, and cultural resources. 

Each of the States wants to provide improved water-based outdoor I 
recreation for its citizens. A goal in Colorado is to expand recreational use 

Iof private and public water bodies. The state calls for operational studies to 

improve recreation opportunities and for local entities to work toward I 
providing recreational access to private reservoirs. WYoming objectives seek 

to provide recreational opportunities for the expanding populations resulting I 
from energy development. The State calls for expansion of existing facilities 

Iand development of new recreation areas. Nebraska encourages local political 

subdivisions to provide recreational opportunities. I 
PLAN OVERVIEW 

The plan for the Platte-Niobrara Subbasin includes the programs and I 
conclusions and additional recommendations in this chapter, the basinwide 

recommended programs listed in chapter 2, and the statewide programs I 

I 
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I 
recommended for Colorado, Wyoming, and Nebraska also conta ined in chapter 2 . 

I 

I Many of t he plan elements for the platte-Niobrara Subbasin were originally 


recommended in the Commission' s platte River Basin , Nebraska, Leve l B Study, 


completed in 1976. 


I An element of the recommended plan is Department of the Interior's "platte 


River Studies." The analysis is being conducted in three parts--an hydrology 


I 

I study, an ecology study, and an operations study--by the Geological Survey, 


Fish and Wi ldlife Servi ce, and Water and Power Resources Service, respectively. 


I 

Results of the s t udies should provide information needed to resolve a number of 


problems involving the future management of the Platte River. 


In the area of comprehensive planning, the recommended plan calls for the 


I Water and Power Resour ces Service to assist the State of Colorado beginning in 


I 

FY 1982 in complet ing its Stat e water pl an . 


I 

The plan emphasi zes t he e ffort of several agencies to deal with the 


subbasin's identif ied ur ban and rural flooding probl ems. In the dens e ly 


populated Denver metropol itan area, i t is recommended that the Urban Drainage 


I and Flood Control Dist rict cont inue i ts programs t o de l ineate flood hazards and 


to plan for and construct measures to control t hem . The District is further 

I 
I called upon to cooper ate with t he Cor ps of Eng i neer s to construct flood control 

measures at Westerly Cr eek near Denver. The plan also recommends that the 

Corps complete channel improvements on the South plat te Ri ver below Cha t field 

I Dam. 

I 

The plan recommends local f lood control projects by the Corps at 


I 

chronic flood-prone a reas in Nebr aska t hat include pender, and Columbus. 


To help control floodi ng in upst!eam wa t ershed areas , the plan calls for 


planning and cons t r uction of 30 Soi l Conservation Service watershed proj ects. 


I Eight projects ar e recommended f or Colorado; 20 f or Nebraska; and two in 


Wyoming. 


I 
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I 
Development of add i tional irriga ted acreage is the focus o f several 

recommended plan elements. The plan cal ls for the Water and Power Re sources I 
Service to proceed with constr uction of three major multi pur pose 

projects--North Loup and O'Neill uni t s i n Nebraska and the Narrows unit in I 
Colorado. Feasibil ity or appraisal s t ud i es a re recommended for three other I
projec ts in the subbasin. Also, r ehabili ta t ion and betterment is recommended 

for the existing Nor th platte project. I 
The Soil Conser vation Service i s called upon to implement seven 

irrigation-oriented wa t er shed projects and to conduct irrigation water I 
conservation studies in Col orado and Wyoming . I

To address the serious pr obl em of wat er suppl y for the Denver area, the 

subbasin plan r ecommends cons truction of t he Foothill s Project, wh ich includes I 
a storage reser voir on the South ~latte River , a treatment plant, and related 

distribution facili t ies. The subbasin's rural water supply problems are I 
addressed by the basinwide recommended progr am "water Supply and Waste Water 

IDisposal sys tems" of the Farmers Horne Admin is t rati on. 

Finally, t he recommended plan conta ins a number of proposals intended to I 
increase the production of electric power for us e within and outside the 

subbasin. One plan element is cons truc tion by the Central Nebraska Public I 
Power and Irrigation District of a hydroelectric plant a t Kingsley Dam on the 

INorth Platte River in Ne braska . Feasibili t y stud ies ar e 'called for by the 

Water and Power Resources Service to investigate installation of hydroelectric I 
facilities at t he Colorado/Big Thompson Proj ec t and in the Cache la Poudre 

River Basin. It is al so recommended that water and power conduct the "North I 
Platte Hydroelec tric Study" in Wyomi ng , to l ook at pumped storage opportunities 

Iat the existing r eser voir s . Finally, the plan calls for i ntegration of wind 

turbine electric power generation into t he existing hydroelectric system. I 
7-10 I 
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CONCLUSIONS AND ADDITIONAL RECOMMENDATIONS 

A. 	 The State of Colorado, in cooperation with the Water and Power Resources 

Service, has completed two phases of its State water plan--a legal 

framework and a resource inventory. The State needs to develop the water 

resources management plan. It is recommended that the Water and Power 

Resources Service accelerate its schedule for assisting the State of 

Colorado in preparing the state water plan. 

B. 	 Studies indicate that no reliable source of water is available for 

irrigating high-quality lands along the Cedar River and Loup River in 

Nebraska. A feasibility study for a multipurpose Federal project has been 

terminated. It is recommended that the Water and Power Resources Service 

conduct a broad water management study for parts of the Loup River Basin ~ 

which includes the Cedar River drainage. 

C. 	 The recommended plan elements contained in the Missouri River Basin 

Commission1s "Platte River Basin, Nebraska, Level B Study" were adopted in 

1976 to constitute the approved regional plan for the area studied. All 

of those recommendations were reconsidered during the current update and 

preparation of the recommended plan for the platte-Niobrara Subbasin. 

Several of the level B recommendations have been completed; most of the 

remainder have been incorporated in the current recommended plan elements 

or have been deferred from further consideration. A number of other 

platte level B plan elements continue to be recommended including: 

Recommended legislative and institutional policy actions: 

Enact Nebraska Environmental policy Act 
Implement Land Use Planning and Management Program 
Mitigate Fish, Wildlife, and Environmental Damages 
Regulate Channel Alterations 
Manage Public School Land and Right-of-Way for 
Wildlife Habitat 
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I 

I 
I 

Expand Monetary Incentive Programs for Wi ldlife Habi ta t 
Expand Environmental Education and Research Programs 
Expand We t land Acquisition and Restorat ion Program 
Revise Feder al Flood Control a nd Recreation Project Acts 

I (P.L. 83-566 a nd P.L. 89-72 ) 
Amend Nebraska Flood Pla i n Management Ac t 
Establish Protec t ed stream System 
Implement Ground Water Quality Management Program

I Accelerate Land Conservation Measures 

Fencing and bank stabiliza tion of trout s tr eams : Ni ne Mile Creek, Red 
Willow Creek, Tub Springs, Wi ld Horse Creek, and Winters Creek in western 
Nebraska. 


Development of f l ood pla in municipal par ks : 


I 
I Arlington 

Clearwater 
Lyons 
Nickerson 
Oakdale 

I Pender 
Pilger 
Scribner 
stanton

I Winslow 
Terrytown 
Wahoo 

I Development of river access and recreation facilities: 

I 
 Neligh to Mouth Elkhorn R.--170 mi., 7 locations 

Upper reaches--Dismal, Middle Loup, North Loup , Calamus, 

and Cedar Rivers--540 mi., 29 locations 

North Platte and Main platte Rivers, Scottsbluff to Central


I City, 7 locations 

Platte River, Columbus to mouth, 100 mi., 6 locations 


I 
 Sandpit lakes recreation developments: 

Elkhorn River, Battle Creek to Platte Rive r, 7 l ocations 
Loup, North Loup, Middle Loup Rivers, 5 locations 
Platte River, Grand Island to Scottsbluff, 4 locationsI Platte River, Gretna 

Regional park development

I 
I 
I 
I 
I 

Albion 
Broken Bow 
Dannebrog 
Genoa 
Loup City 
Pleasanton 
Spalding 
s t . Edwar d 
St. Paul 
Scottsbluff 
Wood River 
Yutan 

Bridgeport 
Cairo 
Central City 
Cozad 
Gibbon 
Grand Island 
Kearney 
North Platte 
Ogallala 
Lindsay 
Pleasant Dale 

Ashland 
Ceresco 
Columbus 
Denton 
Eagle 
Fremont 
Greenwood 
Gretna 
Lincoln 
Manley 
s pr i ngfield 

to Schuyler, 4 locations 

at Willow Creek, near Pierce, Nebraska 
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