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I.  Introduction 

Purpose 

 

The purpose of this watershed action plan is to reduce water resource 

impairments and to enhance recreational opportunities on the river.  This will 

be a grass roots locally led process with the citizens in the community 

involved. 

 

The ultimate purpose of the North Fork of the Republican 

River action plan is to restore the physical and 

biological integrity of the river.  It is our goal to protect 

the land and water, provide protection for fish and 

wildlife, and provide for man’s enjoyment of the river. 

 

 

The North Fork of the Republican River Watershed 

The Republican River is on the high plains in central Yuma County, Colorado.  

Wray, the county seat, has a population of 2,100.  The Republican River 

Watershed is 40 miles wide and 60 miles long, and the total area is 1,525,120 

acres.  The climate is mild, and the average annual precipitation is 17 inches.  

The average growing season is 143 days.  The nearly level hardlands to the 

south and the north parts of the watershed are separated by gently rolling to 

undulating sandhills.  The elevation ranges from 3,500 feet on the flood plain of 

the Republican River near Laird to 4,150 feet near Eckley. 

The economy of Yuma County is based on farming and ranching.  Irrigation has 

greatly influenced the economy.  Ground water is used for irrigation and is 

applied by center-pivot sprinklers and field ditches.  About 40 percent of the 

acreage in the county is used for nonirrigated and irrigated cropland, meadow, 

and pasture.  Corn, sugar beets, alfalfa, and wheat and dry-shelled beans are the 

major irrigated crops.  Winter wheat and grain sorghum are the major 
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nonirrigated crops.  The rest of the acreage, about 60 percent, is used mainly for 

grazing.   

 

The Industry in Yuma County also is based on farming and ranching.  Grain 

elevators and feed mills store and process agricultural products.  Several 

companies in the county supply systems for irrigation. 

 

The Chicago, Burlington, and Quincy Railroad passes through Wray.  Major 

highways in the county are U.S. 34 and 385. 

 

In winter, the average temperature is 30 degrees F, and the average daily 

minimum temperature is 16 degrees.  The lowest temperature on record, which 

occurred on December 6, 1972, is -29 degrees.  In summer, the average daily 

maximum temperature is 88 degrees.  The highest recorded temperature 

occurred on July 11, 1954 is 112 degrees. 
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Boundary of the North Fork of the Republican River Watershed 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  TThhee  NNoorrtthh  FFoorrkk  BBoouunnddaarryy  eennccoommppaasssseess  3333  mmiilleess,,  bbeeggiinnnniinngg  iinn  tthhee  eeaasstt  

aatt  tthhee  NNeebbrraasskkaa  bboorrddeerr  aanndd  eexxtteennddiinngg  wweesstt;;  iitt  iinncclluuddeess  tthhee  ttoowwnnss  ooff  

LLaaiirrdd,,  WWrraayy,,  &&  EEcckklleeyy  wwiitthhiinn  iittss  bboorrddeerrss..  

  TThhee  CChhiieeff,,  HHoollyy  JJooee,,  HHaayyeess,,  BBlloooomm,,  aanndd  RRuusshh  CCrreeeekkss  ffeeeedd  iinnttoo  tthhee  rriivveerr  

ffrroomm  tthhee  nnoorrtthh,,  wwiitthh  OOlliivvee  CCrreeeekk  ffeeeeddiinngg  iinnttoo  tthhee  RReeppuubblliiccaann  ffrroomm  tthhee  

ssoouutthh..  

  TThhee  bbrroowwnn  lliinnee  sshhoowwss  oorriiggiinnaall  rriivveerr  ffllooww  tthhaatt  nnoo  lloonnggeerr  eexxiissttss..  

  TThhee  ppuurrppllee  aanndd  ppiinnkk  lliinneess  sshhooww  tthhee  LLaaiirrdd  aanndd  PPiioonneeeerr  DDiittcchheess  ffoorr  

AAggrriiccuullttuurraall  iirrrriiggaattiioonn..  

  TThhee  lleeggaall  ddeessccrriippttiioonn  iinncclluuddeess  ttoowwnnsshhiippss  22NN,,  11NN  &&  11SS  aanndd  rraannggeess  4422--4466..  
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Topography of the Watershed 

 

 

 

The Republican River is a landscape boundary.  North of the river are the gently 

rolling to undulating sandhills.  South of the river are sandstone cliffs rising up 

from the valley floor to the nearly level hardlands. 
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Soils of the Watershed 

 

The soil map indicates the sharp contrast between the north and south sided of 

the Republican River.  The blues on the north are sands while the red and 

yellows on the south are clay loams and silt loams. 
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Land Use 

 

 

 There are 129,636 acres in the watershed shown on the map 

 Land use in the North Fork Boundary is primarily agricultural; there are 

currently 118 irrigated circles in production 

 There are 15,276 acres enrolled in conservation programs.  14,353 acres 

are in Conservation Reserve Program (green); 922 acres are in 

Conservation Reserve Enhancement Program (orange) 

 Flood irrigation occurs on 542 acres (yellow); dryland acres total 4253 

(purple) 

 The  pink areas indicate state-owned lands totaling 3,503 acres 

 Land units in blue indicate other acres in use as feedlots, corrals, truck 

washouts, etc. 

 The red line is the Soil Conservation District boundary.  Yuma County 

Conservation District is to the east and Yuma Conservation District is to 

the west; the grey lines indicate FSA field boundaries 
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Wells and permitted sewer systems 

 598 domestic (blue) 

 358 livestock (pink) 

 265 irrigation (yellow) 

 42 commercial (orange) 

 16 municipal (green) 

 6 fishery (red) 

 72  household/other (purple)  

       Includes wells for household use only, 

      geothermal  wells, and monitoring holes  

*The numbers on the map are how many permitted sewer systems were 

installed per section between 1986 and 2006. 
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Gas Wells 

 

As of February 2007 there have been 621 gas wells drilled within the North 

Fork Republican River boundary.  Each of these wells disturbs up to 2 acres 

of surface area.  The disturbed area is compacted and slow to revegetate.  

This leads to increased surface water runoff.  This runoff carries an increased 

load of sediments into the River.  Additionally each of these wells has an 

access road contributing even more to erosion and runoff. 
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Municipalities 

 

 

 

 

  WWrraayy  iiss  tthhee  llaarrggeesstt  ooff  

tthhee  cciittiieess  wwiitthhiinn  tthhee  

NNoorrtthh  FFoorrkk  BBoouunnddaarryy  

  

  EElleevvaattiioonn::    33,,552222  

  

  PPooppuullaattiioonn::  22,,114488  

  

  EEcckklleeyy  iiss  oonn  tthhee  wweesstt  ssiiddee  ooff  

tthhee  NNoorrtthh  FFoorrkk  BBoouunnddaarryy  

  PPooppuullaattiioonn::  227799  

  EElleevvaattiioonn::  33889944  

  

  

    

    

    

    

    

    

    

  LLaaiirrdd  iiss  llooccaatteedd  1100  mmiilleess  ffrroomm  

tthhee  NNeebbrraasskkaa  bboorrddeerr  oonn  tthhee  

eeaasstteerrnn  ssiiddee  ooff  tthhee  NNoorrtthh  FFoorrkk  

BBoouunnddaarryy  

  PPooppuullaattiioonn::  >>110000  

  EElleevvaattiioonn::  33440022  
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The city of Wray, Colorado, is located along both sides of the North Fork 

Republican River about 25 miles upstream from its confluence with the Arikaree 

River near Hailger, Nebraska.   

 

Much of Wray is on high ground and free of flooding from the North Fork 

Republican River.  However, the topography surrounding Wray has influenced 

development of the flood plain.  In early times, the bluffs rising steeply from the 

valley floor on both the northern and southern edges of Wray provided protection 

from the elements.   Today, these same bluffs form a barrier to development in 

the city, encouraging the exploration of the North Fork flood plain for future 

development.  Flooding from the North Fork Republican River watershed has not 

been severe in the past and development of the flood plain is increasing despite 

the potential dangers. 

 

The Stream and Its Valley 

The North Fork Republican River watershed, which originates in central Yuma 

County, Colorado, is an area comprised largely of sandhills having an ill defined 

drainage pattern and little, if any, surface runoff.  Although the total drainage area 

at U.S. Highway 385 on the west edge of Wray is 1,216 square miles, only 59 

square miles actually contribute to surface runoff.  The watershed has a semiarid 

climate with hot summers and long cold winters.   Summer precipitation, in the 

form of intense short duration thunderstorms, accounts for the majority of the 

total annual precipitation.  These intense local storms, called cloudburst storms, 

occur frequently in the plains region.   

 

The following charts show the highest daily precipitation events around the local 

area.  These are 24-hour time periods. 
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The basin is somewhat irregular in shape with the major axis oriented in a 

southwest-northeast direction.  A tributary stream, Chief Creek, joins the North 

Fork about one mile above Wray.  Stalker Lake, located about two miles above 

Wray on Chief Creek, was originally built in 1969 for flood control purposes.   It is 
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maintained as a fish preserve by the Colorado Fish and Game Commission.  It 

has a normal surface area of 27 acres and drains an area of 5.81 square miles.   

Its capacity is 291 acre feet. Normal storage is 143 acre feet. Maximum 

discharge is 1560 cubic feet per second.  

 

The watershed is predominately agricultural with most of the area devoted to 

grazing or irrigated cropland.  Most of the water is obtained by pumping from 

deep underground wells, though a small percentage of cropland is flood irrigated 

using surface water. 

 

The flood plain of the North Fork Republican River has a moderate width 

averaging about one-quarter of a mile in the Wray area.   The valley is fairly flat 

with steep bluffs rising 100 to 150 feet high on both sides.   The riverbed slopes 

about 10 feet per mile with a channel varying from 10 to 20 feet wide and banks 

5 to 10 feet high. 

 

Flood Damage Prevention Measures 

Effective flood damage prevention measures have not been taken in the City of 

Wray concerning high flows occurring on the North Fork Republican River.  

Some businesses and residences in the flood plain have raised floors as a result 

of past floods and are protected from low to moderate flooding.  However, the 

only grocery store in town, as well as a health care supply center, Alco, three 

restaurants and other small businesses are located in the flood plain adjacent to 

the river.  No general protective measures for river flood events have been taken 

by the municipality.   
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Flooding from a sidehill runoff in the town, a problem because of inadequate 

channels and watercourses to carry the excess flow, were relieved in 1961 by the 

construction of six flood retarding dams.  The dams have a total capacity of 340 

acre-feet and were designed to control the runoff from a 100-year storm rainfall 

over the 3.0 square mile drainage area above the structures.  The uncontrolled 

outlets through the structures were designed to limit the outflow to the 

downstream channel capacities.  The project was developed by the Soil 

Conservation Service of the Department of Agriculture under sponsorship of the 

Hale Soil Conservation District and the city of Wray. 

 

 

 

 

 

WWrraayy  FFlloooodd  CCoonnttrrooll  DDaammss  
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Future Floods 

Floods of the size of the Standard Project Flood represent reasonable upper 

limits of expected flooding.  Those of the size of the Intermediate Regional Flood 

represent floods that may reasonably be expected to occur more frequently 

although they will not be as high as the Standard Project Flood. 

 

Unfortunately, when data for the Intermediate Regional Flood or the Standard 

Project Flood are presented, many people tend to ignore them in the mistaken 

belief that a flood could not occur during their lifetime.  Actually, the change of a 

flood the size of, or greater than the Intermediate Regional Flood occurring in the 

next 25 years is better than 1 to 4. 

 

Intermediate Regional Flood 

An Intermediate Regional Flood is defined as a flood having an average 

frequency of occurrence in the order of once in 100 years at a designated 

location although the flood can occur in any year.   Probability estimates of this 

kind are normally based on statistical analyses of stream flow records available 

for the watershed understudy.  Since there are no official records available of 

severe flooding in the basin above Wray, adjustments were made to the basic 

analysis to reflect the potential for severe flooding from cloudburst storms 

occurring in the area. 

 

Results of these studies indicate that the Intermediate Regional Flood would 

have a peak discharge of 4,200 cubic feet per second at Wray.  A flood of this 

magnitude could be disastrous but would be much less severe than the Standard 

Flood Project.   
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Standard Project Flood 

The Corps of Engineers, in cooperation with the Weather Bureau, has made 

broad and comprehensive studies based on the voluminous records of past 

storms and floods and has evolved generalized procedures for estimating the 

flood potential of streams.  This flood is defined as the largest flood that can be 

expected from the most severe combination of meteorological and hydrological 

conditions that are considered reasonably characteristic of the geographical 

region involved. 

 

Standard Project storm rainfall used for the North Fork Republican River 

amounts to 5.4 inches in 3 hours, 10.0 inches in 24 hours, and a total of 12.1 

inches in 96 hours.  The 24-hour rainfall amount for the Standard Project Flood is 

over 3 inches more than the greatest rainfall recorded at Wray.  The peak 

discharge calculated from these rainfall amounts would be 11,700 cubic feet per 

second at Wray.   

 

It is not practical to assign a frequency the Standard Project Flood because the 

occurrence of such a flood would be a rare event although it could occur in any 

year.   

 

Possible larger Floods 

Floods larger than the Standard Project Flood are possible; however, the 

combination of factors that would be necessary to produce such floods would 

seldom occur.  Consideration of floods of this magnitude may become important 

if possible damages indicate the need of extremely high assurance that flood risk 

be eliminated. 
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Areas Flooded and Depths of Flooding 

Limits of the flooded areas shown on the plates were determined from 

topographic maps with a ten-foot contour interval and a horizontal scale of 1 inch 

to 1,000 feet and were supplemented by field investigations.   The actual limits 

may vary from those shown due to map limitations and the contour interval used.   

 

Velocities, Rates of Rise, and Duration 

Water velocities during floods vary widely from place to place along the stream.  

The size and shape of the available flow-way area, the condition of the stream, 

and the bed slope are all factors influencing velocities.  In Wray, marked 

differences in water velocities occur throughout the study reach.  The velocity in 

developed areas increases as floodwaters are forced to flow around buildings 

and other obstacles not designed for water passage.   Velocities generated by a 

flood of Intermediate Regional Flood proportions would generally be lower than 

the much larger Standard Project Flood, but would still be so dangerous to 

warrant extreme caution.     
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Previous Water Quality Effort 

In 1994-95 4 sites were chosen along the North Fork of the Republican River 

to sample the water.  This baseline data is shown in Appendix A. 

 

Cottage Meetings 

Starting in October of 2005, public meetings were held.  Letters were by the 

Yuma County CD sent to all landowners along the North Fork of the 

Republican and its tributaries inviting them to an organizational/information 

meeting.  From the attendees at this meeting, people volunteered to hold a 

meeting in their neighborhood and invite their neighbors.  Concerns about the 

river, what people would like to see accomplished, and what they do not like 

were discussed at these cottage meetings 

 

Information, Education, and Outreach from Meetings 

 

 Demonstrate Russian Olive removal 

along the stream with a tree shearer on 

two sites 

 Provide information on fish and aquatic 

habitat to elementary schools 

 Demonstrate sediment loading of the river 

with educational display circulated in local 

businesses 

 Continue water monitoring efforts 
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 Publish educational articles in local newspaper and 

quarterly in Conservation District newsletter and 

other available sources  

 Provide information and resources on revegetating 

with tall riparian grasses and native shrubs 

 Educate the public of the threat Russian Olive are 

to river systems 

 Sponsor workshop for local landowners on proper grazing 

use of riparian area and upland areas that drain into the river 

 Set up sediment educational display at community events 

 Encourage stream walks, tubing, kayaking and canoeing events on the 

river highlighting Wray Daze 

 Educate students during the local water fest about ways to conserve 

water and stop pollution 

 

. Citizen Concerns from Public Meetings 

 

 Too many Russian olive trees on the river 

 Littering 

 Ag irrigation lowering the level of river 

 Wildlife area becoming overgrown with weeds 

 Turkey population getting out of control 

 Decreased fishing opportunities have  

 Lack of shrubs for wildlife 

 Cut banks 

 Beaver dams creating problems with river flow  

 Potential of city culverts plugging and  resulting damage 

 Grazing along river 

 Nuisance wildlife 

 Lack of recreational possibilities along the river 
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 Sedimentation in river 

 Impact of seismograph holes on the underground formation  

 Government regulation 

 Noxious weeds 

 Government involvement and lack of local partnerships 

 Trashy water and waterways 

 

Action Items from Public Meetings 

 Manage the grazing along the river 

 Expand recreational opportunities 

 Control noxious weeds  

 Clean up trash and litter in river corridor  

 Reduce Russian Olive numbers  
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2%
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Russian Olive Concern -

10%

Nusiance wildlife
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Irrigation pumping

decreases flow of river -

24%

Need understanding of

proper river function - 6%

Expand recreation of river

- 4%
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regulations - 35%

Sediment in river - 2%

Control noxious weeds -

14%

Results of Public Survey  
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Yuma County CD participated in a three state Republican River Riparian 

Habitat Partnership workgroup with Colorado, Kansas, and Nebraska.  Out of 

this effort, a 9 acre Russian Olive removal project on the Chief Creek tributary 

was conceived.  Over the past 45 years, the Russian olive population along 

Chief Creek increased from negligible to a forest. 

 

Yuma County CD located aerial photos taken in 1961.  We then took an 

actual picture of the photo and downloaded it onto the computer.   This is the 

project area in 1961.  The Fish hatchery is on the top, Stalker Lake would be 

to the left.  Very few Russian olive trees are present. 

 

This is the same area on an aerial photo in 2006. The area is dominated by 

Russian olive trees.  More comparison photos along the river are available at 

the Yuma County CD office. 

 

The area was divided into four 

treatment units:  cutting the trees 

and chemically treating the stumps, 

drill & fill, spraying the trees, and 
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using a chemical pellet underneath the standing tree.   

 

The project was made possible through the cooperation of USDA-Natural 

Resources Conservation Service, Colorado Department of Corrections, Yuma 

County Conservation 

District, NE Colorado 

Resource Conservation & 

Development, Yuma County 

Pest Control District, 

Division of Wildlife, 

Republican River Habitat 

Partnership Program, and 

the landowner. 

 

Treatment was completed in the summer of 2006.   

 

A field day with interested parties was 

held in July 2006 after the area was 

treated.  Participating were many local, 

county, state, and federal agencies.  

 

These photos, taken August 2007, 

show that all of the treatments killed 

the adult Russian olive trees.   
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The areas damaged by dragging the cut trees or lacking vegetative cover due 

to Russian olive have revegetated on their own. 

 

There are several young Russian olives 

that have sprouted since the treatment 

which will be controlled by the landowner. 

 

In the spring of 2007 Yuma County 

Conservation District hosted a workshop 

about river functions and management.  

Landowners learned how water moves through the soil. evapotranspiration, 

brush and Russian olive management, wildlife use of aquatic habitats, and 

native fish. There was also a tree shearing demonstration. One landowner 

started a Russian olive removal project as a result of this workshop. 
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As a result of the public meetings held, Yuma County CD developed the following 

mission statement and goals.                                                                   

Mission Statement 

   

“The mission of the North Fork of the Republican 

River Watershed partners is to bring together     

local citizens to enhance recreational opportunities, 

aesthetic values and water quality protection.” 

 

Goals to improve North Fork of the Republican River Watershed 

 

 Continue local community support for maintaining and increasing water 

quality enhancements 

 Raise public knowledge and awareness of fish and aquatic habitat 

 Evaluate and monitor the attributes of The North Fork of the Republican 

River to track improvement and further needs 

 Remove Russian Olive and control 

regrowth of Russian Olive and other 

nuisance trees and shrubs from the bank 

and low lying areas 

 Revegetate cleared areas with native 

willow plantings and tall grasses 

 Improve and maintain physical integrity by 

clearing random debris from the stream 

and banks 

 Reduce sediment in the stream by working with landowners in the 

watershed with proper grazing plans, fencing and alternate water supplies. 
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The three wide range goals are to:  (1) protect the land and water, (2) provide 

protection for fish and wildlife, and (3) increase recreational opportunities to 

provide for man’s enjoyment of the river.    Objectives relating to these goals 

are identified in the following. 

 

Protect the Land and Water 

1.  Publish pictures and articles of before and after on sites that have already 

had trees thinned. Will publish one per year for 5 years beginning in 2008. 

 2.  Work with Yuma County Pest Control District and other interested entities 

in 2008 to obtain funds to control invasive species.        

3.  Facilitate a tour in 2010 to look at invasive species control projects. 

4.  Contact Natural Resources Conservation Service, Colorado State 

University, Colorado State Forest Service, Colorado Division of Wildlife, US 

Fish and Wildlife for revegation techniques, strategies on cleared acres in 

2008. 

 

Reduce sediment level in the River to improve Water Quality 

1.  Educational program to inform public on how sediment affects fish 

 A. 2009 workshop at Fish Hatchery to discuss effects of sedimentation 

and other water quality issues on fish and wildlife. 

 B. Starting in 2008 work with DOW to develop a series of articles for 

newspaper to describe effects of sedimentation and other water quality issues 

have on fish and wildlife.   

C.  On an annual basis present information to youth through NE Colorado 

Youth Water Fest on sedimentation in River and its effects.   

2.    Create a display of water samples that will show sediment in the water – 

Summer 2008. 
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   A.  Take samples from set points on the river at different times of the year.  

 B.  Set up a route for the display to travel around to businesses and     

functions so that the public has opportunity to see it.  

 C.  Promote display via fliers and newspaper articles. 

 

3.  Sponsor a riparian area grazing workshop in 2008-2009. 

 A.  Address management on cropland being removed from irrigation 

 B.  Provide information about programs that could provide financial 

assistance.  

4.  Develop a brochure including health hazards of standing water, impact of 

business activities on the river, snow disposal and other actions of 

community; delivered to businesses and landowners by spring 2009.  

 

Increase recreational opportunities 

1. By 2010 work with scout programs to develop program on water safety and 

Colorado Law. 

2. Yuma County CD will facilitate a work group including Division of Wildlife, 

City of Wray, Wray Chamber of Commerce, and other interested parties to 

develop a strategy to increase recreational opportunities on the river in Yuma 

County by 2010. 

 

Increase awareness of how actions affect the riparian area 

1.  Work with City on identifying alternate sites for dumping snow that 

contains salt and sand from the streets and highways. 

2.  Educate businesses and landowners about the health hazards of standing 

water in backwater areas.   

3.  Educate businesses about how they can lessen the impact of their 

activities on the riparian area. 

 A.  Identify common impacts and offer alternatives 
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Appendix A 
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