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Issue 
 
Long-term management of the Ogallala-High Plains aq-
uifer to extend and conserve the life of the aquifer.  
 
Vision 
 
Sufficient water resources in western Kansas to support 
healthy, economically strong communities and rural life-
styles, today and for future generations. 
 
Goal 
 
Extend and conserve the life of the Ogallala–High Plains 
aquifer. 
 
Description 
 
The Ogallala portion of the High Plains aquifer (Ogallala-
High Plains aquifer) underlies most of Upper Republican 
River basin (Figure 
1). Within the basin, 
the Ogallala under-
lies all or part of 
Cheyenne, Rawlins, 
Decatur, Norton, 
Phillips, Sherman, 
Thomas, and Sheri-
dan counties. Tho-
mas and Sherman 
counties along with 
parts of Cheyenne, 
Rawlins, Decatur, 
and Sheridan coun-
ties are in Northwest 
Kansas Groundwa-
ter Management Dis-
trict No. 4 (GMD4). 
The aquifer fringe, 
outside GMD4 is 
managed by the 
Kansas Department 
of Agriculture-
Division of Water 
Resources (DWR).  
 
Ground water supplies significant amounts (95% of ap-
propriations in 2006) of municipal, irrigation, industrial 
and domestic water in the basin.(1) The Ogallala-High 
Plains aquifer has been developed so extensively that 
the amount of water withdrawn annually is significantly 
more than the annual recharge, resulting in ground water 
declines. As ground water levels decline, the aquifer 

loses hydraulic connection with the overlying alluvial aq-
uifers and rivers and no longer contributes much, if any, 
base stream flow. Since the 1950s (predevelopment), 
Ogallala water levels have declined as much as 75 feet 
in that portion of Sherman County located in the basin. 
The majority of Thomas and Sherman counties in the 
basin have measured declines, some up to 50 feet.  
 
Aquifer water levels in the basin have declined up to 30 
feet over the ten-year period from 1996-2006. With the 
greatest decline centered in southwest Sherman County. 
Generally, Sherman and Thomas county areas in the 
basin have declined by 5-20 feet in the ten-year period. 
The overall decline has contributed to a progressive re-
duction in surface water flow during the past several 
decades. 
 
Water users in parts of Wallace, Sherman, Thomas, 
Sheridan and Graham counties are already experiencing 
shortages in meeting demand.  To extend and conserve 

the life of the Ogallala–High Plains aquifer, GMD4 and 
the DWR are defining priority areas and management 
goals to reduce aquifer declines. Federal and state vol-
untary incentive programs to reduce water use have 
been developed and targeted to priority areas.  
 
A 2006 Kansas Water Office (KWO) analysis of water 
level data indicated that the aquifer decline rate had not 
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been reduced by a statically significant amount between 
two time periods, 1981-1993, and 1993-2005.(2) 
 
Water Appropriations  
 
Approximately 530,391 acre feet of the ground water ap-
propriations in the Upper Republican basin. Total appro-
priations in the basin from the Ogallala-High Plains aqui-
fer are approximately 515,902 acre feet for all beneficial 
uses. There are about 2,312 active Ogallala-High Plains 
water rights from 2,683 wells.(1) 
 
The majority of the producing wells 
in the Ogallala-High Plains aquifer 
and associated alluvium are within 
the GMD4. The appropriations for 
these wells total 468,011 acre feet, 
or about 89% of the Ogallala-High 
Plains appropriations in the basin. 
 
Water Use 
 
The 2006 reported water use in the 
basin from the Ogallala-High Plains 
aquifer was 268,077 acre feet. Re-
ported water use for 2006 within 
GMD4 in the basin was 242,649 
acre feet, from 1,933 wells. Irriga-
tion use was 97% of the Ogallala-
High Plains reported use in the ba-
sin.  
 
Annual water use reported and 
quantified by township for 2002-
2006 is provided in Table 1, based 
on data analysis by DWR.(3) Some 
townships have water use in more than one area, such 
as a GMD and the fringe, therefore the sum of the num-
ber of townships analyzed for each area is not the same 
as those included under ALL in Table 1. The majority of 
a township may be in another basin or not underlain by 
the Ogallala aquifer.  
 
There has been widespread adoption of more efficient 

irrigation systems in the Kansas High Plains shifting from 
flood and center pivot to center pivot with drop nozzles.(4)  
A study by Kansas State University in 2006 found that 
the number of acres irrigated is a more important deter-
minant of changes in water use than the adoption of 
more efficient irrigation systems.(5) The authors con-
cluded that if the irrigated acres are held steady after 
conversion to a more efficient irrigation system, net wa-
ter use would, on average, change little; it is with a de-
crease in irrigated acres that a reduction in water use is 
assured.   

Aquifer Declines 
 
Average water levels in the aquifer within the groundwa-
ter management districts have continued to decline over 
the past ten years (Figure 2). 
 
The overall average water level decline in the Ogallala- 
High Plains region over the 2005 calendar year was 0.57 

Irrigated Water Use for Ogallala  Area  in Upper Republican Basin 

Area 

Number 
Townships 
Quantified 

Number 
Points of 
Diversion 

2006  
Water Use  
(Acre Feet) 

Acre feet/
acre 2002 

Acre feet/
acre 2003 

Acre feet/
acre 2004 

Acre feet/
acre 2005 

Acre feet/
acre 2006 

GMD4 64 1,787 242,193 1.28 1.18 1.18 1.00 1.08 
Fringe 21 552 22,254 1.02 0.85 0.99 0.71 0.89 
All NA 2,392 267,460 1.22 1.10 1.13 0.94 1.03 

Table 1. 

Figure 2. 

Upper Republican Basin High Priority Issue 
Ogallala-High Plains Aquifer Declines 

January 2009 



Page 3 

feet. This was more than the average decline over 2004 
(0.15 feet), but less than the average annual decline rate 
over the five years since 2001 measurements 
(approximately 0.98 feet/year).  
 
Figure 3 is an estimated projection of the years until the 
Ogallala-High Plains aquifer reaches a point where wells 
will only be able to produce 400 gallons per minute 
(gpm) assuming ground water level trends from 1996 to 
2006 repeat continuously and unchanged into the future. 
This methodology is best suited to the Ogallala portion of 
the Ogallala-High Plains aquifer because of the relatively 
extensive data sets for the Ogallala. The variability of the 
system is the biggest drawback. 
 

 
Activities and Progress 
 
Various programs and activities have been initiated to 
reduce the decline rate of the Ogallala-High Plains aqui-
fer and extend and conserve the aquifer.  Tools such as 
ground water and surface water models and more de-
tailed aquifer characterization have been developed. In 
the Upper Republican basin, the determination of Ogal-
lala subunit priority areas, setting subunit goals, and de-

veloping management plans to reach these goals has 
been the responsibility of GMD4, and the DWR. 
 
Good data is essential to the determine the decline rate. 
Data development includes calibration of ground water  
models to better understand the aquifer and subunits. 
Water meters, now required on almost all wells, provide 
improved information on withdrawals. All wells in GMD4 
should be metered by December 31, 2009.  Annual wa-
ter level measurements, “index” wells and weather sta-
tion data provide information contributing to better mod-
els.  
 
GMD4 has identified six high priority subunits within their 
area, of which portions of five are in the Upper Republi-

can basin (Figure 4). The GMD4 
board is in the process of estab-
lishing water use goals and en-
hanced management actions for 
the high priority aquifer sub-units. 
These areas are the target of in-
centive programs.   
 
The state and GMD4 have mod-
eled management scenarios for 
the six high priority subunits. Cor-
responding economic estimates 
were produced for the anticipated 
cropping changes as ground wa-
ter levels change, based on his-
torical farm decision triggers as 
determined by Kansas State Uni-
versity.(5) 
 
For areas outside GMD4, but still 
overlying the Ogallala-High 
Plains aquifer, DWR is to set 
high priority areas and develop 
goals. 
 
Voluntary programs have been 
previously offered and targeted 

to areas determined by the appropriate management 
entity. Federal ground and surface water programs of 
the Environmental Quality Incentive Program (EQIP) 
were focused for two years on areas selected annually. 
GMD4 targeted areas utilized all available resources al-
located for incentive payments of $100 per acre annually 
for three years on eligible acres to convert irrigated land 
to non-irrigated land. 
 
The Water Right Transition and Assistance Program 

Figure 3.  Estimated usable Life of the High Plains Aquifer 
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(WTAP) has been available to retire water rights along 
portions of Prairie Dog Creek.  State programs offer in-
centives to retire water rights.  However that opportunity 
was not available to the Upper Republican basin Ogal-
lala-High Plains area. 
 
Regulatory programs have included special assistance 
by DWR to irrigators that have pumped in excess of wa-
ter rights and the area average.  
 
Progress toward reducing the decline rate was evaluated 
by the KWO in 2006 using water level data from 1981-
2005.(2) The median annual water level changes were 
calculated for each region and standardized or indexed 
to antecedent moisture conditions using the Palmer 

Drought Severity Index (PDSI) for the appropriate re-
gion. The comparison of 1981-1993 and 1993-2005 peri-
ods concluded that there was no discernable change in 
the rate of water level declines in the Ogallala–High 
Plains region. It also concluded that in the northwest 
Ogallala aquifer area (GMD4 and DWR fringe areas), as 
of 2005, there has been no statistically significant 
change in the rate of decline. 
 
It should be noted that the percentage of total water use 
that has been reduced through the voluntary and regula-
tory programs is small. A reduction of decline rates will 
likely take many years or decades to be recognizable 
unless participation and reductions are greater. 

Priority Aquifer Subunits 
 
Priority aquifer subunit maps are used to guide state and federal efforts on water conservation. The priority aqui-
fer subunit areas are being further defined by the groundwater management districts inside each district, and the 
DWR for areas of the Ogallala-High Plains aquifer outside of the districts, with input from the public.  Currently, 
an interim map (Figure 4) is being used until new priority aquifer subunit maps are defined and approved.  Spe-
cific target areas are defined for areas eligible for enrollment in the Conservation Reserve Enhancement Program 
(CREP) (Upper Arkansas basin), EQIP quick response areas (statewide) and WTAP (statewide).  Eligibility re-
quirements are determined by each program. 
  

The priority rank shown on this map outside GMD4 is based on an area’s total score from two databases: esti-
mated usable lifetime and density of ground water use. Useable lifetime is defined as the ability to support a 400 
gallons per minute (gpm) well yield, on every quarter section, pumping for 90 days.  Rank 1 indicates areas with 
a short estimated usable lifetime and a history of higher ground water usage.  Rank 4, the lowest concern areas, 
have a relatively long useable lifetime and low total water use. 
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Recommended Actions 
 
1. DWR identify priority aquifer subunits or areas, and GMD4 and DWR develop specific goals and manage-

ment strategies to extend and conserve the life of the aquifer. 
 
2. GMD4 and DWR manage aquifer subunits to maintain economic heath while ensuring sufficient water re-

sources for future generations of western Kansas communities and rural populations and chosen lifestyles. 
 
3. Provide opportunities to permanently and temporarily reduce water use through voluntary programs (state, 

federal, and local). 
 
4. Educate water users, decision makers and the general public on the condition of the aquifer and methods 

and opportunities to reduce water use. 
 
5. Support research for high value, low water use crops. 
 
6.  Seek crop insurance option for limited irrigation crops from USDA Risk Management Agency. 
 
In order to implement the main actions stated above, the following specific activities are recommended: 
• Provide technical support, including hydrologic modeling if appropriate, to project aquifer current and future 

conditions.  Identify and implement activities to promote local conservation to extend the life of the aquifer 
that accrue to the aquifer subunit or region where water savings has occurred. 

• Recognize the benefit of aquifer subunit planning.   Management of the aquifer by subunit can benefit the 
local community economic wellbeing and social connectedness, reduce over pumping and widespread well 
shut offs from impairments. 

• Encourage ownership in one’s aquifer subunit; promote local leadership. 
• Form subunit teams for local leadership of aquifer subunits or other methods of managing local ar-

eas/subunits for reduced consumptive water use. 
• Target incentive-based programs to aquifer subunits that have developed a long term vision and 

plan. 
• Implement aquifer subunit plans that assure water into the future that can help attract industry thus 

contributing to the economic health of the subunit and area. 
• Consider the long term impact of climatic change on the water demands for the region. 
• Consider interstate discussions on water conservation and planning.  
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Ogallala Outcrop. Photo courtesy KGS. 
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Issue 
 
Planning and coordination is needed for the Republican 
River system in the Upper Republican basin for efficient 
water use, compliance with the Republican River Com-
pact and the beneficial use of Compact Settlement pay-
ments.  
 
Description 
 
Water resource management challenges in the Upper 
Republican basin include meeting the needs of irrigators 
and other water users; compact compliance; and the de-
sire for recreation in Keith Sebelius Lake.  
 
The tributaries to the Republican River in Kansas include 
the Arikaree, South Fork Republican, Sappa (north fork, 
south fork and main), Beaver, Little Beaver, and Prairie 
Dog creeks (Figure 1). The basin includes 15,230 inter-
mittent stream miles and 760 perennial stream miles. 
Drainage density is 0.31 mile per square mile in the ba-
sin (perennial streams only).   
 
Keith Sebelius Lake, above Norton Dam, is located on 
Prairie Dog Creek in the eastern part of the basin.  It is a 
federal lake built for flood control, municipal and indus-
trial water supply, recreation and irrigation.  The lake is 
operated and maintained by the U.S. Department of the 
Interior, Bureau of Reclamation. 
 
 

Principal aquifers include the High Plains (Ogallala in-
cluded) and alluvial aquifers. The alluvial aquifers and 
portions of the Ogallala-High Plains aquifer in the basin 
are hydrologically connected to the streams, thus man-
agement of the surface water must also consider ground 
water. The Dakota aquifer is present in the basin but is 
seldom used due to mineral content. All of the alluvial 
corridors in the basin are closed to new appropriations.   
 
The Republican River Compact was enacted by Colo-
rado, Nebraska and Kansas to divide the water supply of 
the Republican River basin. The Republican River basin 
includes portions of eastern Colorado, northwest Kansas 
and southwest Nebraska. The Republican River eventu-
ally flows though portions of north central Kansas to Mil-
ford Reservoir. 
 
The “Republican River Compact and Settlement Agree-
ment” (RRCA) requires Kansas to meet specific quantity 
goals for water leaving the Upper Republican basin. Cli-
matic conditions, lack of runoff, alluvial ground water 
pumping, and reduced stream flows often limit water 
leaving the state. During the first accounting period un-
der the settlement agreement (2003-2007), Kansas met 
its obligations under the compact. Meeting these obliga-
tions in the future may prove a challenge under some 
conditions. Management of the hydrologic system is 
needed to optimize use in Kansas while meeting flow 
required under the Settlement.(1) 
 
Results of the first accounting period for the RRCA indi-

cate Nebraska and Colorado 
have not met the terms of the 
Agreement. Monetary payments 
as well as water could be re-
ceived by Kansas. 
 
Substitute for Senate Bill No. 89 
was signed by the Governor on 
April 4, 2008 to address damage 
payments under the RRCA.(2) 
This bill stipulates the distribu-
tion of any cash damage pay-
ments from Colorado and Ne-
braska to the following accounts; 
the interstate water litigation 
fund,(3) the Republican River wa-
ter conservation projects-
Nebraska (RRNE), and the Re-
publican River water conserva-
tion projects - Colorado (RRCO).  
One-third of the RRNE and 
RRCO funds are to be credited 
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to the Kansas Water Plan Fund for water conservation 
projects. The portion from Nebraska must enhance the 
ability of Kansas to remain in compliance with the 
RRCA. The remaining, two-thirds (the RRCO) are to be 
expended in the portions of Cheyenne, Decatur, Norton, 
Phillips, Rawlins, Sheridan, Sherman and Thomas coun-
ties in the Upper Republican River basin for conserva-
tion, efficiency, administrative and delivery projects. The 
RRNE are for use in the Lower Republican basin for 
similar projects . 
 
The director of the Kansas Water Office (KWO) and the 
chief engineer of the Kansas Department of Agriculture-
Division of Water Resources (DWR) shall review and 
approve each proposed project. The director and the 
chief engineer shall give priority to: projects needed to 
achieve or maintain compliance with the Republican 
River compact, projects that achieve greatest water con-
servation efficiency for the general good, and projects 
that have been 
required by the 
DWR. 
 
The State of 
Colorado has 
proposed deliv-
ery of water by 
pipeline to meet 
RRCA compli-
ance. This may 
replace mone-
tary payments 
from Colorado. 
In the event ad-
ditional water is 
delivered, the 
uses and  transportation of the water from the state line 
will need to be identified.  
 
Water Management 
 
Numerous factors and entities are involved with the 
management of the water resources in the Upper Re-
publican basin in Kansas.  
 
Water appropriations and use are overseen by DWR. All 
of the streams and alluvial corridors in the basin are ei-
ther closed to new appropriations or new appropriations 
are restricted (Figure 2).  Compliance with the RRCA is 
also the responsibility of DWR 
 
All or parts of six counties in the basin are included in 
Northwest Kansas Groundwater Management District 

No. 4 (GMD4). GMD4, formed in 1976, is pro active in 
developing local water policy compatible with state laws. 
GMD4 has identified six high priority subunits of the 
Ogallala-High Plains aquifer for priority management and 
programs. Portions of five of these areas are in Upper 
Republican basin. DWR identified two additional areas in 
the basin for targeting of a federal water use reduction 
program in 2009. Prairie Dog Creek has also been a tar-
geted subbasin area for permanent water right retire-
ment by the state’s Water Right Transition Assistance 
Program (WTAP).(4) 
 
The Bureau of Reclamation operates and maintains 
Keith Sebelius Lake. Throughout the history of this res-
ervoir, irrigation draw downs and evaporative losses in 
excess of inflow have occurred. The probability of water 
levels remaining at or above conservation level in the 
future are low.  Lake water levels frequently due to irriga-
tion releases and inadequate inflow. A ten-year agree-

ment between 
the Almena Irri-
gation District 
and the State of 
Kansas allows 
for some addi-
tional water to be 
stored at times.  
This may contrib-
ute to Kansas 
remaining in 
Compact compli-
ance. Water 
stored in Keith 
Sebelius Lake 
can aid  Com-
pact compliance 

if water is available for release when needed.  
 
Each county has a conservation district responsible for 
the conservation of soil, water, and related natural re-
sources.  Parts of two Resource Conservation and De-
velopment areas (RC&Ds) cover the Upper Republican 
basin: the Western Prairie and Solomon Valley RC&Ds. 
The Prairie Dog Creek Water and Sediment Control Ba-
sin-Stream Steward Project is in the assessment phase 
of a Watershed Restoration and Protection Strategy 
(WRAPS) through local conservation district and RC&D 
leadership. Projects selected for cost-share through 
these programs and organizations should consider their 
impact on Compact compliance but are not obligated to 
do so. 
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Recommended Actions 
 
1. Review hydrologic system operation (some model-

ing may occur by federal  agencies). 
 
2. Review Keith Sebelius Lake management and op-

eration. 
 
3. Determine needs in the basin for continued compli-

ance with RRCA.  Develop a work plan to address 
identified needs to maintain compliance. 

 
4. Identify areas where Republican River Compact 

compliance has restricted water use. 
 
5. Identify potential projects to meet requirements of 

Senate Substitute Bill 89. Consider the economic 
benefits to the basin in the use of any financial  
payments and/or water received. 

 
6. Develop coordination of state-funded projects such 

as nonpoint source (NPS) cost-share and WRAPS 
with projects funded by damage payments. 

 
7. Consider benefits to the area economy in deter-

mining priority uses for damage payments. 
a. Consider economic impacts when determin-

ing use of payments from Colorado. 
b. Consider economic impacts when determin-

ing use of payments from Nebraska to main-
tain compact compliance. 
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General Description 
 
The Verdigris River is a tributary of the Arkansas River 
and the basin includes Hydrologic Unit Codes 11070101, 
11070102, 11070103, 11070104, and 11070105.  The 
Arkansas River originates in central Colorado, where it 
flows southeast into and across Kansas before crossing 
into Oklahoma just south of Arkansas City.  The Verdi-
gris River mainstem rises in the southeastern corner of 
Chase County and flows in a general south-
southeasterly direction for about 350 miles to its junction 
with the Arkansas River near Muskogee, Oklahoma.  
Elevation ranges from about 1,650 feet at the headwa-
ters to about 680 feet at the state line.  The Verdigris ba-
sin in Kansas covers approximately 4,440 square miles 
and encompasses all or parts of 11 counties in the 
southeastern part of the state.  Near the City of Grove 
Oklahoma, the Verdigris River is dammed to form Oola-
gah Reservoir, a major drinking water supply storage for 
the City of Tulsa.  Approximately two-thirds of the water-
shed above this reservoir is in Kansas. 

Four federal reservoirs were constructed in the basin 
between 1949 and 1981; from oldest to youngest they 
are Fall River, Toronto, Elk City and Big Hill.   
 
Major transportation routes include Highways 54 and 
400 which run generally east to west through the basin.  
Highways 169 and 75 run north and south.  See the ba-
sin map for locations. 
 
Population and Economy(7) 

 
There were an estimated 103,000 residents in the Kan-
sas portion of the basin in the year 2000 and the popula-
tion is expected to decrease to around 78,527 by 2040 
according to Kansas Water Office (KWO) projections. No 
counties in the basin are projected to gain population.  
Major population centers include Independence, Coffey-
ville, Eureka, Neodesha and Fredonia.  
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Outside of major population centers, the population is 
generally rural with small agricultural communities.   
 
The local economy is based primarily on agriculture with 
some manufacturing and light industrial activity including 
the Cobalt boat production facility in Neodesha. The ma-
jor crops grown in the 
basin are wheat, grain 
sorghum and soy-
beans and the produc-
tion of beef cattle is an 
important part of the 
agricultural economy. 
In 2006 there were an 
estimated 3,690 
farms, with 2,632,000 
acres in the five major 
counties in the basin. 
The average farm size 
was 713 acres. Crop 
value in 2006 was es-
timated by the Kansas 
Department of Agricul-
ture at about $113 mil-
lion. Livestock produc-
tion value was esti-
mated to be about $119 million.(4) 

 
Education, health and social services, forestry, fishing 
and hunting, and mining also contribute to the local 
economy.  Another significant contributor is the produc-
tion of oil and gas.  Along with this comes historic con-
tamination from oil and gas production before more strin-
gent regulations were in place to manage brine waste. 
Thousands of abandoned wells dot the landscape.   
 
Coffeyville and Independence community colleges offer 
opportunities for higher education. 
 
The four federal reservoirs in the basin offer water based 
recreation, hunting and other opportunities for experienc-
ing natural environments.  A 980 acre park at Fall River 
Reservoir features forested floodplains, blackjack oak 
savannahs and tallgrass prairie.  Toronto Reservoir has 
a 4,700 acre park with riparian timber areas, grassland, 
and wetland communities.  Native prairie and timbered 
areas can be enjoyed on 1,320 acres at Big Hill Reser-
voir, and Elk City Reservoir has 857 acres of native prai-
rie, limestone bluffs, and deciduous forest.  All parks of-
fer camping, swimming, boating, water skiing, hiking, 
picnicking, bird watching, and photographic opportuni-
ties.  Public wildlife areas are managed for both game 
and non-game species.  The recreational resources 
these reservoirs provide are important to the local econ-
omy as visitors purchase amenities while in the area. 

Physical Characteristics 
 
 Geology and Soils 
 
The area is generally characterized as being in the 
Osage Cuestas Ecoregion with a physiography of cues-

tas and gentle undulating 
plains dissected by peren-
nial and intermittent 
streams. Silty and clayey 
residuum and colluvium 
with alternating layers of 
Pennsylvanian sandstone, 
limestone, and shale char-
acterize area geology. 
Glacial drift is fairly abun-
dant in the extreme north-
ern part of this ecoregion. 
Soils in the western part 
of the basin were devel-
oped from the underlying 
limestones and shales 
and in most parts of the 
area the soils are rela-
tively shallow, making 
them best suited for native 

pastures.  In the eastern part of the basin, soils are gen-
erally sandy residual soils which are low in fertility and 
quite erosive.  These soils occur on undulating to hilly 
topography and are relatively shallow.  In general, this 
area is more suitable for grazing than for cultivation. 
 
 Land Use/Land Cover 
 
Land cover is a mosaic of grassland (74%), cropland 
(14%), and  woodland (9 percent).  All other land cover 
types represent less than 1 percent of the total land 
cover except for water which represents about 1.5 per-
cent of the land cover.  Most of the land use is for agri-
culture, either grazing and haying or crop production.  
Most of the crops are grown in the floodplains of the Ver-
digris River and its tributaries.  Natural vegetation transi-
tions from mostly tallgrass prairie in the west to a combi-
nation of tallgrass prairie and oak hickory woodland in 
the east. Upland forests are dominated by shagbark 
hickory, bitternut hickory, red oak, white oak, and black 
oak, with Ohio buckeye, American bladderpod, and paw-
paw common understory trees.  A remnant of the Cross 
Timbers Forest  occurs in the basin.  
 
According to the 2003 Assessment of Riparian Areas 
Inventory by the Kansas Geological Survey(5) (KGS), of 
the 25,722 miles of stream bank riparian area in the ba-
sin, the dominant riparian cover in a 100 foot zone from 
the streambank is pasture/grassland (34%).  

Toronto Lake Dam.  Photo courtesy Kansas Geological Survey. 
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The second most common cover is forest land (29%), 
and third most common cover is a mixture of pasture 
and trees (19%).  The remaining riparian cover types, in 
descending order of dominance, are crop land, crop 
land/tree mix, shrubland, urban, urban/tree mix, and bar-
ren land. 
 
The Natural Resources Conservation Service (NRCS) 
completed a Rapid Watershed Assessment (RWA) on 
HUC 11070101 in the basin.(10)  The RWA report pro-
vides a detailed accounting of land uses and the applica-
tion and condition of best management practices in this 
HUC unit.  While the information cannot be directly ex-
trapolated as being descriptive of the rest of the basin, it 
is likely that general trends are comparable.   
 
The Upper Verdigris sub-basin described in the RWA is 
comprised of 767,225 acres in southeast Kansas includ-
ing Chase, Lyon, Greenwood, Neosho, Wilson, and 
Woodson Counties. According to the National Land 
Cover Data (NLCD), approximately 12% of the sub-basin 
is in grain and row crop; 78% is in grassland, pasture, 
and hay; and the rest is in other various land uses.  
These percentages correspond well with the larger ba-
sin. 
 
Resource concerns are numerous in the RWA sub-
basin. They include, but are not limited to, soil erosion, 
soil compaction, diminishing surface water quality, dete-
riorating plant conditions and inadequate water for do-
mestic livestock. Economic issues 
such as the high capital costs of crop 
production and farm operation and un-
reliable profits may delay the accep-
tance and implementation of conserva-
tion practices on agricultural lands in 
the subbasin. 
 
There are approximately 811 farms 
and 1,168 operators in the Upper Ver-
digris subbasin. The estimated aver-
age farm size in 2002 was 809 acres, 
an increase of 15% from the 1987 esti-
mate. 
 
Six NRCS service centers, six county 
conservation districts, the Upper Verdi-
gris Watershed District and the Flint 
Hills and See-Kan Resource Conser-
vation and Development (RC&D) coun-
cils provide conservation assistance in 
the sub-basin. 
 
With the exception of Chautauqua County, all counties in 
the Verdigris basin have adopted and are enforcing envi-

ronmental codes.  Five of the 11 counties have adopted 
land use zoning regulations. 
 
 Climate 
 
Annual precipitation in the basin varies from approxi-
mately 34 inches in the west to almost 40 inches in the 
southeast corner.  Approximately 70 percent of this pre-
cipitation falls between April and September.  Between 
11 and 18 inches of snow falls in an average year.  The 
average temperature varies from 34 degrees in the win-
ter to 79 degrees in the summer.   
 
Table 1 summarizes average annual precipitation, tem-
perature and freeze data for years between 1971 and 
2000 for the cities of Eureka in the western part of the 
basin and Independence in the southeast part of the ba-
sin. 

 
 

Pasture in Chase County.  Photo courtesy Kansas Geological Survey. 
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Table 1. 
Climate Summary 
Verdigris Basin 

  Average Annual1 Freeze Dates (32 F.)2 

Location 
Precipitation 

(inches) 
Temperature 

(deg. F.) 
Last in 
Spring 

First in 
Fall 

Frost 
Free 
Days 

Eureka 37.78 55.6 Apr. 17 Oct. 16 182 
Independence 43.46 57.1 Apr. 10 Oct. 23 198 
1 Source: National Climatic Data Center (1971-2000 data) 
2 Source: KSU Weather Data Library (1961-1990 data) 
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Wildlife and Habitat 
 
Numerous threatened and endangered (T&E) species 
occur in the Verdigris basin. Of these, there is one rep-
tile, one invertebrate, and one mammal. Seven are mus-
sels, seven are birds and three are fish.   
 
The Verdigris River basin provides habitat for several 
species of T&E mussel species.  The presence of mus-
sels generally indicates good water quality since they 
are not able to move easily from one habitat to another.  
Mussels provide important filtering functions where they 
occur, helping to keep the water free of pollutants.  

 
Water Resources 
 
Surface water is abundant during rainfall/runoff events 
and many streams are perennial; however the streams 
are flashy, characterized by flooding during storm 
events, followed by low flows during dry weather. There 
is no assurance that water is present when and where it 
is needed on a consistent basis. Of the 11,411 stream 
miles in the basin, 9,724 miles are intermittent, with the 
remaining 15%, or 1,688 miles, perennial.  Stream den-
sity of both types is 2.6 stream miles/square mile area, 
making this basin tied with third place in stream density 
of the 12 basins in the state. 
  
Due to numerous intermittent streams, surface water is 
undependable for public water supplies. This, combined 
with historic flooding, led to construction of four federal 
reservoirs in the basin, beginning in 1949, with the most 
recent completed in 1981.   
 
The major streams in the basin are the Verdigris, Elk, 
Fall, Caney and Little Caney Rivers, and Big Hill and 
Caney Creeks.  Elk and Fall Rivers and Big Hill Creek 

are tributaries to the Verdigris River in Kansas, while the 
Caneys join the river in Oklahoma. 
   
In addition to the federal reservoirs in the basin, all coun-
ties have state fishing lakes.  Other community water 
resources include the Woodson Wildlife area, Cherryvale 
City Lake and LaClaire Lake.  
 
Ground water supplies are quite limited in the basin, oc-
curring mostly in alluvial aquifers. 
 
Watershed Districts in the basin have constructed flood 
control structures to address rural flooding.  Most im-
pound water even during non-flood conditions. Several 
of these are available as back up sources of drinking wa-
ter.  Most are also used for livestock watering.  
 
Surface water is the predominant source of water for 
beneficial uses in the Verdigris basin, with a very small 
amount, about one percent overall, derived from alluvial 
deposits along streams.  In the Kansas part of the basin, 
surface water makes up over 98% of the water used.  
The majority of water used is for industrial (36%) and 
municipal (56%) purposes.  Recreation (<1 percent), irri-
gation (8 percent), stockwater (<1 percent) and other 
uses (<1 percent) make up the remainder of the water 
used in the basin.(6) 

Water Management 
 
Significant water management entities include conserva-
tion districts throughout the basin, public water suppliers, 
the See-Kan Resource Conservation and Development 
Council (RC&D), and 12 watershed districts.  By virtue of 
its responsibility for the four major reservoirs in the ba-
sin, the Corps is an important water management entity.   

Ouachita Kidneyshell Mussel 

January 2009 
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The City of Coffeyville is permitted under the Kansas De-
partment of Health and Environment (KDHE) Phase II 
Stormwater Program which gives the city responsibility 
for managing surface water quality and quantity.   
 
Watershed Restoration and Protection Strategy 
(WRAPS) groups are an emerging water management 
entity in the basin.  These are coordinated  by either the 
See-Kan RC&D or the Flint Hills RC&D.  Voluntary wa-
tershed management plans are developed by local 
stakeholders.  The plans include management goals in-
tended to improve the overall condition of land and water 
in the watershed.   
 
Resources 
 
1. KWP-Verdigris Basin Section. November 2003. 
 
2. U.S. Geological Survey 2000. K.E. Juracek.  Report 

No. 00-4177 “Estimation and Comparison of Poten-
tial Runoff Contributing Areas in KS Using Topog-
raphic, Soil, and Land Use Information. 

 
3. Kansas Water Office Reservoir Fact Sheets. 
 
4. USDA, Kansas 2006-2007 County Farm Facts, Agri-

cultural Statistics and Ranking.  
 
5. Wilson, Brownie, Assessment of Riparian Areas In-

ventory, State of Kansas. 2003. http://
hercules.kgs.ku.edu/geohydro/ofr/2003_55/riparian/
ofr_2003_55e.htm 

 
6. WRIS database, DWR, December 13, 2007. 
 
7. U.S. Census Data—2000. 
 
8. County Population Estimates. KS Division of Budget 

2007. 
 
9. Verdigris Unit Report-Kansas Water Resources 

Board Water Plan Studies. 
 
10. ftp://ftp-fc.sc.egov.usda.gov/ks/outgoing/web-files/

tecchnical-resources 
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Cross Timbers Forest 
 
Large tracts of ancient deciduous forest still occur on 
the ridges and rugged escarpments of southeast Kan-
sas, Oklahoma, and central Texas. These woodlands 
are dominated by centuries-old post oak (Quercus stel-
lata) and are part of the Cross Timbers ecosystem. The 
Cross Timbers are a complex mosaic of upland forest, 
savanna and glade which form the broad ecotone be-
tween the eastern deciduous forests and the grass-
lands of the southern Great Plains. The pre-settlement 
Cross Timbers are believed to have covered some 
30,526 square miles extending from central Texas 
across Oklahoma into southeastern Kansas. The short, 
stout oaks of the Cross Timbers were not ideal for lum-
ber production, so the original Cross Timbers have of-
ten survived on steep terrain that was unsuitable for 
farming. Literally thousands of ancient post oak can still 
be found in this region, and there is no doubt that the 
Cross Timbers is one of the least disturbed forest types 
left in the eastern United States.   

Cross Timbers Forest 
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WATER MANAGEMENT CATEGORIES 
 
The following categories include issues identified in the 
Verdigris basin plan as items that require attention in ad-
dition to the basin priority issues. These issues are ad-
dressed within the following management categories: 
 
• Water Management 
• Water Conservation 
• Public Water Supply 
• Water Quality 
• Wetland and Riparian Management 
• Flood Management 
• Water-Based Recreation 
 
These categories also correspond to the statewide man-
agement categories and policies of the Kansas Water 
Plan found in Volume II.  These documents contain new 
policy issues and the existing policy and statutory frame-
work that relate to the management categories. 
 
ISSUE: WATER MANAGEMENT 
 
See Protecting and Enhancing Instream Flow Basin Pri-
ority Issue  
 
Applicable Kansas Water Plan Objectives 
 
• By 2015, achieve sustainable yield management of 

Kansas surface and ground water sources outside of 
the Ogallala-High Plains aquifer and areas specifi-
cally exempt by regulation. Sustainable yield man-
agement would be a goal that sets water manage-
ment criteria to ensure long term trends in water use 
will move as close as possible to stable ground water 
levels and maintenance of sufficient streamflows. 

• By 2015, meet minimum desirable streamflow at a 
frequency no less than the historical achievement for 
the individual sites at time of enactment. 

 
Applicable Programs 
 
The following programs help to meet the objectives in 
the Water Management (quantity) category. For more 
information on the programs and associated policies, 
see the Programs Manual. 
 
• Kansas Department of Agriculture-Division of Water 

Resources: Water Appropriation Program 
• Kansas Geological Survey and Kansas Department 

of Agriculture-Division of Water Resources: Water 
Well Measurement 

• USDA-Natural Resources Conservation Service: En-

vironmental Quality Incentive Program 
 
ISSUE: WATER CONSERVATION 
 
Water conservation is essential for the effective manage-
ment of water resources in the basin to assure that a 
sufficient, long-term, supply of water is available for the 
beneficial uses of the people of the state. Conservation 
is defined as a careful preservation and protection of 
something, especially the planned management of a 
natural resource to prevent exploitation or destruction. 
Water conservation is a part of maintaining a long-term 
water supply for Kansas.  
 
Unaccounted for water includes any unmetered uses 
such as water used for fire fighting and watering of pub-
lic areas, plus water loss in the distribution system. 
Technical assistance is available through the Kansas 
Water Office (KWO) for systems with more than 30% 
unaccounted for water. High amounts of unaccounted for 
water may result from water line breaks, under register-
ing customers, unmetered uses, faulty metering or inac-
curate accounting. The statewide average percentage of 
unaccounted for water use in 2006 was 14% statewide. 
Management of unaccounted for water is a fundamental 
tool in providing adequate water supply. Some unac-
counted for water represents water that has been treated 
and then has been wasted and lost the potential to be 
put to beneficial uses.    
 
Of the 66 public 
water suppliers 
in the Verdigris 
basin, 42 have 
an approved mu-
nicipal conserva-
tion plan. Of 
those suppliers 
with approved 
plans, only two 
have submitted 
updated plans 
under the 2007 
KWO Municipal 
Conservation 
Plan Guidelines. 
All other plans 
were developed 
based on guide-
lines from 1990 and should be updated to incorporate 
the 2007 changes.  

 
 

Verdigris River Basin  
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Kansas Water Office 
901 S. Kansas Avenue 
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Most water utilities consider water as a commodity and 
encourage the use of water by their customers by striv-
ing to keep rates low. The availability of plentiful inex-
pensive water is promoted by communities in attracting 
new growth. More recently, communities are adopting 
rate structures that result in increased cost with in-
creased use. This is one form of demand management. 
 
The four basic types of water rate structures used by 
public water suppliers in Kansas are described as flat 
rate, decreasing block rate, uniform block rate, and in-
creasing block rate.  Utilities with a flat rate charge each 
customer a fixed amount per month regardless of the 
amount of water used. With a decreasing block rate, the 
unit cost of water decreases as usage increases. The 
unit cost of water is the same for all levels of usage with 
a uniform block rate. With an increasing block rate, the 
unit cost of water rises as usage increases. 
 
The type of rate structure can affect gallons per capita 
per day (gpcd) usage. Systems with flat rates tend to 
use considerably more water per capita than systems 
that meter customer use. The other three types of rate 
structures, in which cost depends on amount of water 
used, have a less dramatic effect on gpcd. Decreasing 
block rates are assumed to discourage conservation be-
cause customers are charged lower rates for high-
volume usage. Increasing block rates are considered an 
effective way to promote conservation among high-
volume users while keeping the cost of moderate use 
affordable. However, the use of these types of rate struc-
tures does not appear to influence usage by individual 
customers as much as does the total monthly water cost 
and the geographic area in which they live. 
 
Drought Stage Triggers (Table 1) are the signals that 
water shortage or other conditions indicative of drought 
have reached certain stages or levels. They act as the 
signal to begin implementation of the appropriate stage. 
Triggers may be related to supply conditions or demand 
levels. A given stage should have more than one trigger 
to confirm that conditions are worsening.  A water utility 
or other municipal water entity should enact the appro-
priate stage whenever the agreed upon set of triggers is 
reached.  Delay in action may lead to a major disruption 
of the water supply system at a later time.  
 
Every public water supply drought response plan should 
be set up in stages, each one more stringent than the 
one before it. Triggering mechanisms should be identi-
fied to signal the start of a given stage and specific goals 
should be identified as the desired outcome for each 
stage. Finally, appropriate conservation practices in the 

areas of education, management and regulation should 
be listed under each stage.  Stages are appropriate to 
implement drought response practices or actions be-
cause the impact of conservation practices of a moder-
ate stage may preclude the need for the municipal water 
entity to enact more severe conservation practices at a 
subsequent stage. 
 

Drought vulnerable public water supplies are those sup-
pliers most likely to be first impacted by drought due to 
basic source, distribution system or treatment capacity 
limitations; or that rely on a single well as a water supply 
source.  Drought vulnerable water supplies were sur-
veyed in 2003 and 2006.  The number of public water 
supplies considered drought vulnerable decreased from 
21 to 10 between the two surveys (Table 2).  Delivery of 
the Kansas Department of Health and Environment 
(KDHE) Capacity Development Program has been bene-
ficial in reducing drought vulnerability throughout the 
state as communities assess their systems and identify 
areas in need of improvement. 

Verdigris River Basin  
Management Categories 

Table 1. 
Drought Stage Triggers used by public water suppli-
ers with surface water sources: 
 
1.  Lake level in terms of elevation or capacity. 
2.  Stream level in terms of flow or stage. 
3.  Water level in relation to the dam. 
4.   Peak daily demand levels. 
5.  Percent capacity of treatment plant operations over a 

number of days. 
6.  Capacity of water system storage and ability to re-

cover. 
7.  The provider for purchased water has issued a 

drought stage. 
8.  Emergency conditions related to repairs or water 

quality. 
9.  The KWO has issued a drought stage based on the 

remaining water marketing storage in a basin reser-
voir. 

Supplier Name New to List Limitation 
Cedar Vale No Basic Source 
Grenola No Basic Source 
Hamilton Yes Unknown 
Longton No Basic Source 
Madison Yes Basic Source 
Neodesha Yes Unknown 
Wilson RWD 01 No Contractual 
Wilson RWD 02 No Contractual 
Wilson RWD 05 No Contractual 
Wilson RWD 07 No Contractual 

Table 2. 
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Applicable Kansas Water Plan Objectives 
 
• By 2010, reduce the number of public water suppli-

ers with excessive “unaccounted for” water by first 
targeting those with 30% or more “unaccounted for” 
water. 

• By 2015, all non-domestic points of diversion meet-
ing predetermined criteria will be metered, gaged or 
otherwise measured. 

• By 2015, conservation plans will be required for wa-
ter rights meeting priority criteria under K.S.A. 82a-
733 if it is determined that such a plan would result in 
significant water management improvement. 

 
Applicable Programs 
 
The following programs help to meet the objectives in 
the Water Conservation category. For more information 
on the programs and associated policies, see the Pro-
grams Manual. 
 
• Kansas Department of Agriculture-Division of Water 

Resources: Water Appropriation Program 
• Kansas Water Office: Water Conservation Program 
• Kansas Department of Health and Environment: 

Kansas Public Water Supply Loan Fund  
• USDA-Farm Service Agency: Conservation Reserve 

Program 
 
ISSUE: PUBLIC WATER SUPPLY   
 
Also see Surface Water Management and Conservation 
Basin Issue Paper. 
 
The primary approach to addressing public water supply 
issues in the basin focuses on ensuring that there are 
adequate supplies of surface and ground water within 
the basin to meet future water demands, reducing the 
number of public water supply systems that are vulner-
able to drought, and ensuring that systems have the 
technical, financial and managerial capacity to meet fu-
ture needs for water quality and quantity. 
 
There are 66 public water suppliers in the basin, includ-
ing 36 rural water districts. There are currently four pub-
lic wholesale water supply districts (PWWSD) in the ba-
sin. Surface water is the primary source for most public 
water supplies, accounting for over 99% of the total sup-
ply. Streamflows in the basin are highly variable within 
the year, and from one year to another. Fall River, To-
ronto, Elk City and Big Hill reservoirs are operated 
through a memorandum of agreement to maximize use 
of the stored water. 

A Regional Public Wa-
ter Supply Planning 
Grant to PWWSD #24 
(Elk City, Howard, 
Longton, Severy and 
Moline) was completed 
in 2007. The district is 
pursuing consolidation 
with PWWSD #20 as 
the best solution to wa-
ter supply vulnerability 
concerns. Construction 
of the project will de-
commission five small 
surface water treatment 
plants that are currently 
out of compliance with 
Safe Drinking Water 
Act requirements. The 
other PWWSDs are #4, 
which utilizes Big Hill 
Reservoir as a water 
source for 16 cities and 
rural water districts, 
and #23, that is under 
development and plans to upgrade and utilize the Fredo-
nia treatment plant and distribution system.  

 
Water usage in gpcd is calculated for each water system 
in the state from reported data on water use and popula-
tion served. Average gpcd figures for large, medium and 
small water suppliers are calculated in eight regions of 
the state based on similar geographic areas. The Verdi-
gris basin is located in region 7.  Average gpcd for large, 
medium and small suppliers in region 7 are, 148, 107 
and 96 respectively. This serves as a reference to indi-
cate if individual suppliers are above or below average 
usage for the region.  The average gpcd water consump-
tion is 105 in the Verdigris basin. 
 
Applicable Kansas Water Plan Objectives 
 
• By 2010, ensure that sufficient surface water storage 

is available to meet projected year 2040 public water 
supply needs for areas of Kansas with current or po-
tential access to surface water storage. 

• By 2010, less than five percent of public water sup-
pliers will be drought vulnerable. 

• By 2010, ensure that all public water suppliers have 
the technical, financial and managerial capability to 
meet their needs and to meet Safe Drinking Water 
Act requirements. 

 

 Verdigris River Basin  
Management Categories 

Water Tower South of Cherryvale. 
Photo courtesy KGS. 
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Applicable Programs 
 
The following programs help to meet the objectives in 
the Public Water Supply category. For more information 
on the programs and associated policies, see the Pro-
grams Manual. 
 
• Kansas Department of Agriculture-Division of Water 

Resources: Water Appropriation Program 
• Kansas Department of Health and Environment: 

Public Water Supply Program 
• Kansas Water Office: State Water Planning Program 
• Kansas Water Office: Water Conservation Program 
 
ISSUE: WATER QUALITY  
 
See Watershed Restoration and Protection Basin Priority 
Issue. 
 
Water quality and related water resource issues are ad-
dressed through a combination of watershed restoration 
and protection efforts utilizing voluntary, incentive based 
approaches, as well as regulatory programs  
 
Applicable Kansas Water Plan Objectives 
 
• By 2010, reduce the average concentration of bacte-

ria, biochemical oxygen demand, solids, metals, nu-
trients, pesticides and sediment that adversely affect 
the water quality of Kansas lakes and streams. 

• By 2010, ensure that water quality conditions are 
maintained at a level equal to or better than year 
2000 conditions. 

• By 2010, reduce the average concentration of dis-
solved solids, metals, nitrates, pesticides and volatile 
organic chemicals that adversely affect the water 
quality of Kansas ground water. 

• By 2010, maintain, enhance, or restore priority wet-
lands and riparian areas. 

• By 2015, nutrient reduction goals will be included in 
all Watershed Restoration and Protection Strategy 
(WRAPS) projects within the basin. 

• By 2010, all public water suppliers will complete and 
implement a source water protection plan. 

 
Applicable Programs 
 
The following programs help to meet the objectives in 
the Water Quality category. For more information on the 
programs and associated policies, see the Programs 
Manual. 
 
• Kansas Department of Health and Environment: 

State Water Plan Program (Contamination Remedia-
tion) 

• Kansas Corporation Commission: Conservation Divi-
sion Programs 

• Kansas Department of Health and Environment: Lo-
cal Environmental Protection Program 

• Kansas Department of Health and Environment: Wa-
tershed Management Program 

• State Conservation Commission: Nonpoint Source 
Pollution Control Program  

• State Conservation Commission: Water Resources 
Cost-Share Program 

ISSUE: WETLAND AND RIPARIAN MANAGEMENT 
 
See the Watershed Restoration and Protection Priority 
Issue for a discussion of current activities concerning 
wetland and riparian area protection.   
 
The primary approach to wetland and riparian manage-
ment in the basin focuses on providing technical and fi-
nancial assistance to landowners to protect and restore 
these resources in priority watersheds through the imple-
mentation of best management practices.    
 
Applicable Kansas Water Plan Objectives 
 
• By 2010, maintain, enhance or restore priority wet-

lands and riparian areas. 
 
Applicable Programs 
 
The following programs help to meet the objectives in 
the Wetland and Riparian Management category. For 
more information on the programs and associated poli-
cies, see the Programs Manual. 
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Verdigris River near Coffeyville. Photo courtesy KGS. 
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• Kansas Forest Service: Forest Stewardship Program 
and Conservation Tree Planting Program 

• State Conservation Commission: Riparian and Wet-
land Protection Program 

• Kansas Water Office: State Water Planning Program 
• Kansas Department of Wildlife and Parks: State 

Parks and Wildlife Areas Planning and Devleopment 
• Kansas Department of Wildlife and Parks: Wildlife 

Habitat Improvement Program 
• Kansas Department of Wildlife and Parks: Conserva-

tion Easement Program 
 

ISSUE: FLOOD MANAGEMENT 
 
See Comprehensive Flood Assessment Basin Priority 
Issue. 
 
The primary approach to flood management in the basin 
focuses on floodplain management through community 
participation in the National Flood Insurance Program 
and reduction of rural flood damages through construc-
tion of watershed dams in organized watershed districts.   
 
Applicable Kansas Water Plan Objectives 
 
• By 2010, reduce the vulnerability to damage from 

floods within identified priority communities or areas. 
 
Applicable Programs 
 
The following programs help to meet the objectives in 
the Flood Management category. For more information 
on the programs and associated policies, see the Pro-
grams Manual. 
 
• Kansas Department of Agriculture-Division of Water 

Resources: Water Structures Program/Floodplain 
Management 

• State Conservation Commission: Watershed Dam 
Construction Program 

• State Conservation Commission: Watershed Plan-
ning Assistance Program 

• Kansas Division of Emergency Management: Hazard 
Mitigation Grants Program 

• FEMA: National Flood Insurance Program 
 
ISSUE: WATER-BASED RECREATION 
 
The state’s rivers, streams and lakes represent a valu-
able recreational resource.  Consideration of water basin 
recreation issues, problems and concerns are addressed 
in the Water Based Recreation Policy Section.  Even 
though the Verdigris basin has four large federal lakes 

that have recreation components, there is still a demand 
for more water based recreation facilities, particularly for 
fishing, hiking, motor boating and water skiing.  The Ver-
digris River and its tributaries are not among the three 
rivers in the state considered open for public access. 
 
Applicable Kansas Water Plan Objectives 
 
• By 2010, increase public recreational opportunities at 

Kansas lakes and streams. 
 
Applicable Programs 
 
The following programs help to meet the objectives in 
the Water-Based Recreation category. For more infor-
mation on the programs and associated policies, see the 
Programs Manual. 
 
• Kansas Department of Wildlife and Parks: Rivers and 

Stream Access  
• Kansas Water Office:  State Water Planning Program 
• Kansas Department of Wildlife and Parks: Fishing 

Impoundments and Stream Habitats (F.I.S.H.) Pro-
gram/Walk-in Fishing  

• Kansas Department of Wildlife and Parks:  Walk-in 
Hunting Access Program 

• Kansas Department of Wildlife and Parks: Commu-
nity Fisheries Assistance Program 

 
ISSUES FOR FUTURE ACTION 
 
• Recreational use of the Verdigris River. 

 Verdigris River Basin  
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Issue  
 
The restoration and protection of watersheds, particu-
larly those watersheds above public water supply reser-
voirs, is a priority in the Verdigris basin.  The Verdigris 
and Caney rivers drain south into Oklahoma so inter-
state water quality issues are also important to ensure 
high quality water crossing the state line. 
 
There are four federal reservoirs:  Fall River, Toronto, 
Elk City and Big Hill, in the Verdigris basin.  All of these 
reservoirs are operated by the U.S. Army Corps of Engi-
neers (Corps).  All four reservoirs are used for public wa-
ter supply programs that serve numerous cities and rural 
water districts in the basin. The reservoirs are also man-
aged by the Corps for flood control and recreation.   
 
Many streams within the basin are experiencing water 
quality impairments. Fecal coliform bacteria and low lev-
els of dissolved oxygen (D.O.) are the most prevalent 
stream impairments.   
 
Reservoir sedimentation is a major water quantity con-
cern, particularly in reservoirs where the state owns stor-
age for the Water Marketing and Water Assurance pro-
grams. As sediment accumulates in a reservoir’s multi-
purpose pool, the capacity for water supply storage is 
reduced.  Figure 1 shows the estimated percent of multi-
purpose pool capacity lost, including water supply stor-
age, to sediment deposition in federal reservoirs in the 
Verdigris basin since construction.  

Description 
 
Water quality and related water resource issues are ad-
dressed through a combination of watershed restoration 
and protection efforts utilizing voluntary, incentive-based 

approaches, as well as regulatory programs.    
 
Water Quality Impairments 
 
Water quality protection and improvement is most effec-
tively addressed at the watershed level using regulatory 
and non-regulatory programs. Surface water quality 
monitoring is conducted to assess the level of pollutants 
in the water and the health of the biological community.  
If monitoring indicates that a river segment or other wa-
ter body is consistently violating surface water quality 
standards, the water is classified as water quality im-
paired.  Water bodies not meeting water quality stan-
dards for their designated uses are identified on the 303
(d) list.  The 303(d) list is used to identify those waters 
targeted for the development of Total Maximum Daily 
Loads (TMDLs). A TMDL is the maximum amount of a 
pollutant that a water body can receive without exceed-
ing water quality standards.  Since pollution can arrive 
via point and nonpoint sources, the TMDL process dis-
tributes responsibility for the pollutant load reductions 
among those contributing sources.  High Priority TMDL 
watersheds are used to target technical and financial 
assistance for implementation of nonpoint source pollu-
tion management practices that can address designated 
pollutants. 
 
Surface waters not meeting surface water quality stan-
dards in the basin are included on the 2006 303(d) list.  
The Kansas Department of Health and Environment 
(KDHE) completed the first round of TMDLs within the 
Verdigris basin based on the 1998 303(d) list.  There are 
20 approved TMDLs within the Verdigris basin that de-
scribe the strategies and goals to reduce pollution to 
achieve water quality standards. The 2008 303(d) list 
submitted to the Environmental Protection Agency (EPA) 
identifies watersheds associated with six stream chemis-
try sampling stations and two biological monitoring sta-
tions as water quality impaired. There are seven lakes in 
the Verdigris River basin listed as water quality impaired. 
Among the streams copper causes the greatest number 
of impairments. Other pollutants of concern in Verdigris 
streams include zinc, lead, D.O. deficiency and E. coli 
bacteria.  Among the lakes eutrophic conditions indica-
tive of excessive algae production, D.O. depletion, and 
siltation are the causes of impairment.   
 
Each parameter causing impairment requires a TMDL.  
Many of the stream segments configured in a watershed 
setting have a TMDL applied to them as a whole. KDHE 
has reviewed and revised Verdigris basin TMDLs and 
submitted them to EPA in late summer 2008. The follow-
ing changes are proposed: a new high priority eutrophi-
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cation, D.O., and siltation TMDL for Fall River, a new 
high priority eutrophication, D.O., and siltation TMDL for 
Toronto Reservoir, a new high priority eutrophication 
TMDL for Big Hill Reservoir, a new medium priority silta-
tion TMDL for Eureka Lake and a new medium priority 
eutrophication and siltation TMDL for Elk City Reservoir. 
The TMDL for Elk City Reservoir will remain a medium 
priority until a viable Watershed Restoration and Protec-
tion Strategy (WRAPS) group is formed in the watershed 
above it. 
 
KDHE completed a regional study of D.O. conditions and 
causes of low levels during 2007.  As a result of this 
evaluation, KDHE has proposed that several D.O. 
TMDLs be moved from high priority to medium priority, 
and the Verdigris Basin Advisory Committee (BAC) con-
curs with this recommendation.   
 
Table 1 provides information on rivers and reservoirs 
within the basin that are designated a high priority for 
TMDL implementation, following the recommendations 
of moving several of the currently listed high priority D.O. 
TMDLs to medium priority. Figure 2 shows the location 
of these watersheds within the basin.(6) 

Surface Water Nutrient Reduction 
 
The impacts of nutrients originating in Kansas have been 
well documented. These include Gulf of Mexico hypoxia, 
excessive productivity in Kansas and downstream reser-
voirs, and taste and odor problems in drinking water 
originating from reservoirs. Reduction and control of nu-

trients is needed to begin mitigating those impacts.  Nu-
trient sources within the basin include both point and 
nonpoint sources. The major point sources in the basin 
include large wastewater treatment plants, which are 
regulated under the National Pollutant Discharge Elimi-
nation System (NPDES) Program (Figure 3). 

 
Nonpoint sources of pollution include both agricultural 
and urban areas. Table 2 shows the relative contribution 
of point and nonpoint sources in the Verdigris basin for 
total phosphorus (TP) and total nitrogen (TN) leaving the 
state. The Kansas Surface Water Nutrient Reduction 
Plan, developed by KDHE, outlines a statewide strategy 
for reducing the export of TN and TP in surface waters 
leaving the state. This involves additional reductions in 
nutrients from point source discharges through the 
NPDES Program and reductions in nonpoint sources 
through development and implementation of WRAPS. 
The Nutrient Reduction Plan includes Improvement Po-
tential Index (IPI) maps for Kansas counties for TP and 
TN reductions (see maps in Water Quality Policy Sec-
tion). In the Verdigris basin, no counties currently show 
high improvement potential for TP and TN. However, 
with the recent development of high priority TMDLs for 
all four reservoirs in the basin, this could change as the 
plan is updated. Any actions taken in the basin to reduce 
nutrients in surface waters will also benefit downstream 
water users in Oklahoma. 
 

 
 
 

Figure 2. High Priority TMDL Map 
TABLE 1 

VERDIGRIS BASIN HIGH PRIORITY TMDLS 

MAP  
ID WATERBODY IMPAIRMENTS HUC 8  

WATERSHEDS 
STREAM SEGMENTS 

1 Fall River FCB 11071020 

LAKES 
2 Fall River Lake E, DO, Silt 11070102 

3 Toronto Lake E, DO, Silt 11070101 
4 Big Hill Lake E 11070103 

Key: 
DO:   Low dissolved oxygen in upper 3 meters of water 

column over deepest location in water body 
E:  Eutrophication, biological community impacts and 

excessive nutrient/organic loading 
FCB:   Fecal Coliform Bacteria  
HUC:   U.S. Geologic Survey Hydrologic Unit Code 
Silt:   Observed siltation and/or chronic turbidity that im-

pacts development of trophic state 
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Source Water Protection 
 
All public water suppliers in the basin completed Source 
Water Assessments(3) in cooperation with the KDHE in 
2004. The next step, which is voluntary, is the develop-
ment of source water protection plans. For communities 
using ground water, development of a wellhead protec-
tion program is recommended.  For communities using 
surface water, the development of a WRAPS is the best 
mechanism to ensure water quality protection for their 
public water supply. No source water or wellhead protec-
tion plans have been developed in the Verdigris basin.   

Each Source Water Assessment included a susceptibility 
score which can help communities determine which con-
taminants pose the most significant threat to their water 
supply. A susceptibility score was generated from the 
susceptibility analysis and indicates whether the suscep-
tibility range is low, moderate or high for potential threats 
of contamination in an assessment area.   
 
KDHE provided public water suppliers susceptibility 
scores in the following contaminant categories: microbi-
ological, nitrates (applicable for ground water only), pes-
ticides, inorganic compounds, synthetic organic com-
pounds, volatile organic compounds, sedimentation 
(surface water only), and eutrophication-phosphorus 
(surface water only). 
 
Of the 25 public water suppliers in the basin which treat 
raw water, 19 use surface water and 6 use ground wa-
ter.  Most residents in the basin get water from the Verdi-
gris or Fall River, major tributaries or one of the four fed-
eral reservoirs in the basin.    
 
Of public water suppliers using ground water in the Ver-
digris basin, 83% had low susceptibility scores and 17% 
had moderate scores. Of public water suppliers using 
surface water, 74% had low scores and 26% had moder-
ate scores. The most commonly identified problems with 
ground water were inorganic compounds, pesticides, 
and nitrates. The most commonly identified problems 
with surface water were pesticides, microbes, and inor-
ganic compounds.   
 
Wetland and Riparian Area Management 
 
The primary approach to wetland and riparian area man-
agement in the basin focuses on providing technical and 
financial assistance to landowners to protect and restore 
these resources in priority watersheds through the imple-
mentation of best management practices. Water quality 
has been a primary focus with implementation efforts 
targeted to high priority TMDL watersheds (Figure 3). All 
conservation districts in the basin have developed wet-
land and riparian protection plans. An emerging concern 
is management and maintenance of forested riparian 
areas to prevent the entry of debris (dead and fallen 
trees, etc.) into the tributary/river system. Due to recent 
ice storms and catastrophic flooding, along with unstable 
streambanks, the potential for woody debris to collect in 
and clog bridges and culverts has been elevated. Pre-
venting entry of woody debris into the system can help to 
manage this.  
 

Figure 3. Major Wastewater Treatment Plants 

Table 2 
VERDIGRIS Nutrient Reduction Data 

Source: KDHE Bureau of Water – February 14, 2006  

Parameter 
State 
Total 

Verdi-
gris 

% of 
State 
Total 

TN Leaving State (Ton/yr) 51,000 3,468 7 
TP Leaving State (Ton/yr) 7,700 385 5 
Point Source TN (Ton/yr) 9,215 369 4 
Point Source TP (Ton/yr) 1,925 58 3 
Nonpoint Source TN (Ton/yr) 41,785 2,925 7 
Nonpoint Source TP (Ton/yr) 5,775 347 6 

Statewide Perspective  

Parameter Total PS PS % NPS NPS% 
TN (Ton/yr) 3,468 441 13 3,027 87 
TP (Ton/yr) 385 83 21 314 79 

Basin Perspective  
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The Kansas Water Office is proposing a new policy that 
will provide a systematic approach to the assessment, 
protection and restoration of wetland and riparian areas 
and for the restoration of stream channels. The policy 
promotes a comprehensive evaluation of stream reaches 
and watershed wetland condition.   
 
As part of the WRAPS effort described below, a partial 
inventory of riparian area and streambank condition on 
the mainstem of the Verdigris River has been completed.  
A similar assessment of the Fall River and tributaries 
has also been completed. 

Zebra mussels 
 
Confirmation of Zebra mussel infestation has not yet oc-
curred in any Verdigris basin federal reservoir or other 
impoundment. However, new occurrences of Zebra mus-
sels in reservoirs in other basins continue to be docu-
mented. Zebra mussels cost hundreds of thousands of 
dollars to control once they become established and be-
gin to build up on water intake and other structures. The 
most effective mechanism for prevention of future infes-
tations is information and education of boaters and an-
glers to drain, wash and dry their equipment and boats 
when leaving any water body and before entering an-
other one. Water quality impacts of Zebra mussels are 
being monitored, along with changes in biological com-
munities. 
 
Watershed Restoration and Protection Strategies 
 
Watershed Restoration and Protection Strategies 
(WRAPS)(4) are stakeholder-driven watershed manage-
ment plans designed to address multiple water resource 
issues within a specific sub-watershed within a river ba-

sin. The WRAPS process provides a means to integrate 
objectives from multiple local, state and federal pro-
grams into a comprehensive, coordinated strategy for a 
specific watershed. This can include TMDL attainment, 
nutrient reduction, source water protection, reduced res-
ervoir sedimentation, riparian and wetland management, 
habitat enhancement and other natural resource objec-
tives.   
 
Watersheds above the four federal reservoirs in the ba-
sin that serve public water supply needs have been iden-
tified as watersheds of significant state interest for devel-
opment and implementation of WRAPS. WRAPS pro-
jects have been initiated in two (Fall River and Toronto) 
of the watersheds above the federal reservoirs and ef-
forts are underway to organize stakeholders in the wa-
tersheds above Elk City and Big Hill reservoirs. Water-
sheds with WRAPS projects currently underway in the 
basin encompass high priority areas for TMDL imple-
mentation, source water assessment areas and priority 
areas for wetland and riparian protection.  
 
Figure 4 shows WRAPS projects coverage and contact 
information for projects in the basin. 
 
Oolagah  WRAPS Interstate Cooperation 
 
The Verdigris River exits Kansas and is impounded in 
Oklahoma to form Oolagah Reservoir, a drinking water 
source for the city of Tulsa. About two-thirds of the wa-
tershed for Oolagah Reservoir is in Kansas, so dis-
charge of clean water across the state line is a priority 
for the Verdigris basin. In 2002, the City of Tulsa entered 
into an agreement with the Tulsa District Corps of Engi-
neers to perform a feasibility study to evaluate water-
shed pollution potential and possible impacts to the res-
ervoir from water flowing into it. The Soil and Water As-
sessment Tool (SWAT) model has been calibrated for 
the watershed draining into the reservoir. In Kansas, the 
watershed area below the four federal reservoirs is in-
cluded in the model. Various scenarios are being evalu-
ated to guide the implementation of best management 
practices (BMPs) throughout the watershed and will be 
used by the Kansas WRAPS groups. Staff from water 
resource agencies in both states, including the city of 
Tulsa, have been meeting to coordinate activities and 
funding to help ensure high quality water flowing into 
Oolagah Reservoir.  BMP implementation will focus on 
actions to achieve nutrient and sediment reduction 
goals.  
 
 
 

Elk Falls on the Elk River. Photo courtesy KGS. 
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Local Authorities for Water Quality Management 
 
While no counties in the Verdigris basin are projected to 
substantially increase in population, some communities 
are experiencing growth and expansion which increases 
impervious areas. As the amount of impervious surface 
in a watershed (i.e. rooftops, roads, parking lots, etc.) 
increases, water resources can be adversely impacted 
from increases in runoff volume and additional pollutants 
associated with urban environments. Efforts made by 
local governments and urban residents to minimize 
these adverse impacts through sound land use planning 
and stormwater management help to address these is-
sues.   
 
Local land use planning and zoning authorities provide 
cities and counties effective tools to minimize the poten-
tial impacts of development on water resources. Urban 
stormwater management programs can be implemented 
to manage the amount of impervious surface in urbaniz-
ing watersheds and properly control increased runoff re-
sulting from urbanization. Programs that provide techni-
cal assistance and education to urban residents regard-
ing actions that can reduce or eliminate potential pollu-
tion sources also play an important role. These pro-

grams can be integrated with 
WRAPS projects to ensure a 
comprehensive approach to 
watershed management in 
urban areas.   
 
An important consideration 
for watershed restoration and 
protection in the basin will be 
the potential for conversion of 
Conservation Reserve Pro-
gram (CRP) acreage back to 
production agriculture as con-
tracts expire. Eight hundred  
twenty three contracts on 
39,131 acres enrolled in the 
12 Kansas counties con-
tained wholly or partly in the 
Verdigris basin expired on 
September 30, 2007.(7) If land 
is taken out of permanent 
grass cover, implementation 
of BMPs will be needed to 
minimize potential adverse 
impacts to water resources 
within the basin. 
 
 

Other Watershed Related Activities 
• Ten counties either wholly or partly within the basin 

have adopted local sanitary/environmental codes or 
participate in the Local Environmental Protection 
Program (LEPP).  Chautauqua County has no local 
sanitary code and does not participate in the LEPP. 

• Five counties in the basin have countywide planning 
and zoning programs. 

• All conservation districts in the basin have adopted 
nonpoint source pollution management plans.  
Grants under the State Water Quality Buffer Initiative 
have also been awarded in four counties in the basin 
supporting buffer coordinators and facilitating enroll-
ment of stream buffers in continuous CRP.  

• Of cities in the basin, Coffeyville is subject to the 
Phase II Permitted Municipal Separate Storm Sewer 
System under the NPDES Stormwater Program.   

• As of December 2007, there were six contamination 
sites being investigated or remediated through the 
State Water Plan Contamination Remediation Pro-
gram.(2) 

• There are 12 organized watershed districts in the ba-
sin. 

 
 

Figure 4. Watershed Restoration and Protection Strategy Groups. 
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Resources 
 
1. Kansas Water Plan. 2006. Water Quality Policy and 

Institutional Framework Section. Kansas Water Of-
fice. 

 
2. Kansas Department of Health and Environment, Bu-

reau of Environmental Remediation. December 
2005. Basin Updates and Site Accomplishments. 

 
3. Kansas Department of Health and Environment, Bu-

reau of Water.  2004. Kansas Source Water Assess-
ment Report. www.kdheks.gov/nps/swap. 

 
4. Kansas Department of Health and Environment, Bu-

reau of Water. 2007. Kansas Watershed Restoration 
and Protection Strategy. www.kdheks.gov/nps/
wraps.  

5. Kansas Department of Health and Environment, Bu-
reau of Water. December 2004. Surface Water Nutri-
ent Reduction Plan. www.kdheks.gov/water.  

 
6. Kansas Department of Health and Environment, Bu-

reau of Water. 2007. Watershed Planning and TMDL 
Program. www.kdheks.gov/tmdl.  

 
7. USDA Farm Service Agency. 2007. Summary of Ac-

tive and Expiring CRP Cropland Acres by County. 
www.fsa.usda.gov/FSA/webapp?
area=home&subject=copr&topic=crt 

 
 
 

Recommended Actions 
 
1. Work with stakeholder leadership groups to incor-

porate TMDL implementation, nutrient and sedi-
ment reduction and urban stormwater manage-
ment goals into applicable WRAPS projects. 

 
2. Target technical and financial assistance pro-

grams for water quality protection and restoration 
to implement TMDLs and WRAPS action plans.  
Coordinate with development of Source Water 
Protection Plans. 

 
3. Continue coordination efforts with the City of 

Tulsa to ensure good water quality entering Okla-
homa from the Verdigris River in Kansas. 

 
4. Complete assessment projects with particular at-

tention to riparian and wetland assessments to 
target resources.  Encourage private landowner 
efforts to maintain riparian areas to prevent intro-
duction of excess woody debris into the tributary 
and river system. 

 
5. Continue public outreach efforts to educate the 

public and landowners about the benefits of best 
management practices.   Encourage other agen-
cies and entities in partnerships and participation 
to support WRAPS initiatives, activities and fund-
ing.  

  
6. Continue efforts to prevent the spread of Zebra 

mussels from infected water bodies.  
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Issue  
 
Reservoirs, community lakes, and streams in the Verdi-
gris basin provide water for municipal and industrial wa-
ter supply, irrigation, recreation, and aquatic life. There is 
a need for a comprehensive management and conserva-
tion strategy by communities within the basin to make 
efficient use of the water resource. 
 
Description 
 
The rural nature of the Verdigris basin led to many small 
communities developing their own water supplies, either 
from direct intakes on the major rivers and streams or 
from construction of individual community lakes. Over 
time, as communities have grown and in many cases 
gotten smaller, water demands have changed. As treat-
ment requirements have increased and become more 
expensive, numerous communities have faced chal-
lenges in meeting water supply needs, especially during 
drought conditions. Federal reservoirs have been built 
which also provide water supply and efforts are under-
way to operate them more efficiently for this purpose. 
  
Water Supply 
 
All of the streams in this basin are restricted so that no 
new appropriation rights are available for the time period 
July to September (typically the irrigation season) unless 
there is an alternate source of water shown to be avail-
able. There are four federal reservoirs in the basin: Fall 
River, Toronto, Elk City and Big Hill along with numerous 
multipurpose or city-owned small lakes, and natural 
stream flows available for water supply.  
 
An assessment of long-term water supply availability for 
public water supply systems in the basin completed in 
2002(8) indicated that additional authorized quantities of 
water were needed for 11 public water supply systems to 
meet their projected 2040 demands (1998 data). In 2007 
the Kansas Water Office (KWO) completed a preliminary 
water supply and demand analysis(1) in the Verdigris ba-
sin (Figures 1 & 2) and in four other basins in the east-
ern part of the state. In all counties included in the Verdi-
gris basin study, population and demand for water is pro-
jected to decrease in the future. That projection could 
change should a major industry locate in the basin.  
Even so, the supplies available are decreasing and the 
needs of an albeit decreasing population must still be 
met. 
 
Reservoirs are used, in part, to provide dependable wa-
ter supplies in streams with highly variable flow. Fall 

River and Toronto Reservoirs, among the oldest reser-
voirs in the state, were constructed with water supply 
storage capacity built in, before the federal law requiring 
state or local financial participation for water supply stor-
age was enacted. The state may ask for municipal and 
industrial releases from these reservoirs without having 
to pay for the storage. In the other two basin reservoirs, 
Elk City and Big Hill, that were built after the local cost 
share requirement, the state does own water marketing 
storage and is required to pay for that storage capacity 
along with annual operation and maintenance payments.  
All four of these reservoirs are used to satisfy water sup-
ply demand in various parts of the basin. 
 
Communities along the main stem of the Fall and Verdi-
gris rivers explored the possibility of establishing a water 
assurance district during 2004-2005 in order to better 
manage the system of reservoirs to distribute stored wa-
ter throughout the basin when and where it is needed.  
An assurance district would also reduce the inequity in 
the system caused by the fact that payment is only re-
quired for use of water stored in Elk City and Big Hill res-
ervoirs. As of 2008, no assurance district has been es-
tablished.   
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Verdigris Basin Projected Water Supply 
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Releases are made from federal reservoirs in the basin 
to satisfy downstream water supply needs in accordance 
with a Memorandum of Agreement (MOA) between the 
KWO and the Kansas Department of Agriculture-Division 
of Water Resources (DWR). The MOA was updated in 
2006 and provides that water needs in the upper portion 
of the basin are satisfied with releases from Fall River 
and Toronto reservoirs. Water needs in the lower part of 
the basin, below the confluence of the Elk River with the 
Verdigris River, are satisfied with releases from Elk City 
Reservoir. Water supply storage in Elk City Reservoir is 
used by the City of Coffeyville and Coffeyville Resources 
through water marketing contracts.    
 
The update of the MOA incorporated a more compre-
hensive reservoir system management approach to op-
erations of the reservoirs in the basin in which Toronto, 
Fall River and Elk City reservoirs are operated as a sin-
gle system. Releases from the reservoirs for industrial 
and municipal water supply are coordinated to achieve 
greater benefit from the water stored in the reservoirs 
while still meeting water supplier’s needs. This approach 
also helps to ensure that water quality and quantity goals 
are met throughout the basin.  An assurance district, or 
an alternative arrangement for assuring adequate supply 
to downstream users, would further improve the ability of 
the state to maximize water storage releases from the 
reservoirs in the most beneficial manner. 
 
Water Demand 

 
Municipal and Industrial Demand 
 

Based on the 2007 KWO supply and demand analysis, 
demand for water could exceed existing supplies in the 
basin by the year 2073 during a 2 percent probability 
drought similar to the 1950s (Figure 3).  All four reser-
voirs in the basin are accumulating sediment and if cur-
rent sedimentation trends continue, this accumulation 

will result in reduction of supply of stored water. More 
detailed analysis is needed to determine location specific 
water demands.  Efforts are being made to reduce the 
rate of sedimentation in the reservoirs to extend the ex-
isting supply further into the future as part of the Reser-
voir Sustainability Initiative.  
 
Water Conservation and Demand Management 
 
The objective of water conservation(3) is to achieve effi-
cient use of the state’s limited water resources through 
cost-effective practices to curtail the waste of water and 
to ensure water use does not exceed reasonable needs.  
In the Verdigris basin, conservation strategies include 
efficiency management in public water supply along with 
maintaining existing reservoir storage and water supply.  
See the Watershed Restoration and Protection Strategy 
(WRAPS) basin priority issue in this section for addi-
tional information about efforts underway to improve wa-
ter quality and preserve storage capacity of reservoirs.    
 
Local land use planning and zoning authorities provide 
cities and counties with effective tools to minimize the 
potential impacts of development on water resources.  
Counties with planning and zoning regulations often re-
quire landscape plans for new development. While land-
scaping can provide aesthetic and environmental bene-
fits, heavily irrigated landscape designs can increase 
demand on public water supplies.   
 
Demand management is an important component of ex-
tending water supplies but has not typically been incor-
porated into water utility operations. With the recognition 
of the potential for future water shortages, water suppli-
ers and communities should begin to incorporate this 
concept into operational planning. Demand management 
may include less water intensive landscaping, low water 
use plumbing, conservation design for urban areas, wa-
ter reuse, and other elements including responsible use 
of water. A movement beyond excessive use of water 
into more sustainable long-term management is needed. 
By Kansas law, increases in consumptive use cannot 
occur under existing, vested, or otherwise fully perfected 
water rights. If a municipality is considering substantial 
changes in their system to reuse water, the DWR must 
be consulted. 
 
Conservation of reservoir storage has received attention 
as the impacts of sedimentation become increasingly 
apparent. While supply in the basin is being evaluated to 
develop management strategies, reservoir recreational 
impacts are also occurring, along with increasing occur-
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rence of low flows in streams. Research has been con-
ducted addressing the causes of reservoir storage loss 
and identifying solutions. These measures generally fall 
into short-term strategies such as efficiency of reservoir 
operations and longer-term restoration of storage. Exam-
ples of reservoir efficiency include pool reallocation, rais-
ing dams/pools, modification of operational rules, and 
treatment of the upstream watershed to limit erosion. 
Restoration includes dredging, reservoir flushing or other 
means of removing accumulated sediment.   
 
Resources 
 
1. Kansas Water Office. 2007. Surface Water Supply 

and Demand Projections for Selected Basins in East-
ern Kansas.  

 
2. Kansas Water Office. 2006. Kansas Municipal Water 

Use.  
 
3. Kansas Water Office. 2007. Kansas Municipal Water 

Conservation Plan Guidelines.   
 
4. Kansas Water Office. 2002. Status Report: State of 

Kansas, Water Marketing and Assurance Programs, 
Multipurpose Small Lakes Program. 

 
5. Kansas Department of Health and Environment. 

2006. Public Water System Capacity Development 
Assessment. 

 
6. Kansas Department of Health and Environment. 

2006. Public Water Supplies Drought Vulnerability 
Assessment. 

   
7.  Kansas Department of Agriculture, Division of Water 

Resources. 2006.  Public Water Suppliers, Sources 
and Purchasers.  

 
8. Kansas Water Office. Kansas Water Resources Con-

ditions. 

Recommended Actions 
 
1. Develop a basin model of the hydrologic system 

with location specific supply and demand informa-
tion.   

 
2. Identify options for supply and demand manage-

ment: reservoir pool raise, pool reallocation, dredg-
ing, new supplies, modification of reservoir opera-
tions and conservation measures.   

 
3. Refine models to reflect possible outcomes of iden-

tified options.  
 
4. Based on results from model scenarios, implement 

the most beneficial and cost-effective options.   
 
5. Compare the benefits of development of a water 

assurance district or an improved  river/reservoir 
water management system to ensure sufficient sup-
plies for all water users served by Fall River, To-
ronto and Elk City reservoirs.   

 
6.  Begin incorporation of demand management into 

water utility plans.  Demand management should 
also include education of and interaction with the 
development community and include existing local 
authorities. 
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Issue 
 
Persistent flood damages in the Verdigris basin indicate 
a need for a comprehensive evaluation of existing flood 
control infrastructure and storage to determine current 
status, mapping funding needs, and opportunities for 
flood management actions and flood damage reduction 
in the future.  
 
During the weekend of June 30-July 1, 2007 heavy rains 
caused the Verdigris 
River to overflow its 
banks, top protective 
levees and flood the 
cities of Fredonia, 
Neodesha, Independ-
ence and Coffeyville, 
including the Coffey-
ville Resources refin-
ery and nitrogen fertil-
izer operations. Nu-
merous smaller com-
munities throughout 
the basin were also 
affected.  Heavy rain 
persisted in the area 
for two weeks, push-
ing the Verdigris 
River out of its banks 
forcing up to 3,000 
people from their homes.   
 
Although the upstream federal flood control reservoirs 
functioned properly, and numerous smaller watershed 
dams also detained water, this catastrophic event served 
as a reminder that even with extensive structural efforts 
to control flooding, excessive rainfall over successive 
days will overcome the ability of the system to prevent 
damage. 
 
Description 
 
 Summer 2007 Flooding 
 
The Verdigris River at Independence rose to a record 
52.4 feet on July 1, 2007, exceeding the old mark of 47.6 
feet and more than 20 feet above flood stage.  The river 
crested in Coffeyville at 30.4 feet - 12 feet above flood 
level and 4.2 feet above a protective levee.  The Caney 
River, in the southwestern portion of the basin, crested 
at 21.8 ft on July 2nd.  
 
 

Nearly $40 million dollars in 20 southeast Kansas coun-
ties, including the Verdigris basin, was approved by the 
Federal Emergency Management Agency (FEMA) and 
the U.S. Small Business Administration (SBA) to assist 
the State of Kansas and the Kansas Division of Emer-
gency Management (KDEM) in the recovery from the 
severe storms and flooding June 26-July 25, 2007.  
Thousands of residents throughout the basin were 
forced to evacuate their homes and businesses and the 
National Guard was called in to assist.  Water and 

wastewater treatment 
plants and industrial 
facilities were shut 
down for weeks.  
Roads were covered 
for several days, cut-
ting off parts of the 
basin from access by 
emergency vehicles.    
 
A total of 56 water-
shed district flood 
control structures in 
the basin sustained a 
conservative estimate 
of $2,107,500 in dam-
ages during the 2007 
summer flood.  In 
Montgomery County, 
a reach of stream-

bank was destabilized, threatening a county road that 
was estimated to cost $135,100 to repair.  
 
Rivers and streams in the Verdigris basin have histori-
cally been prone to flooding during high rainfall events.  
Most of the basin land cover is native prairie with fairly 
steep slopes and shallow soils making it unsuitable for 
crop production.  As a result, row crop agriculture occurs 
mainly in the fertile floodplains of rivers and streams.  
Most communities and cities are sited near stream chan-
nels and several, including Neodesha, Independence 
and Coffeyville, are located at the confluence of major 
rivers in the basin, making them vulnerable to flood dam-
age.   
 
Four federal reservoirs to manage flooding and provide 
reliable water supply were constructed in the basin be-
tween 1949 and 1981; from oldest to youngest they are 
Fall River, Toronto, Elk City and Big Hill.  The 13 water-
shed districts in the basin have constructed 222 water 
retention structures on tributaries within the basin.  Sev-
eral levees have been constructed in Montgomery 
County. 
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Expansion of urban development in floodplains in-
creases the potential for flood damage. Future flood 
damages may be reduced by preventing inappropriate 
development in flood prone areas and by converting land 
uses subject to flood damage in existing flood prone ar-
eas to other more compatible uses. Local governments 
can implement floodplain management through use of 
planning and zoning authority and in some cases 
through requirements in county sanitary codes. There is 
no state requirement for local units of government to im-
plement floodplain management. The Kansas Depart-
ment of Agriculture-Division of Water Resources (DWR) 
provides technical assistance to local governments and 
offers the following publication for landowners: Quick 
Facts.  Floodplain Management Guide.(1)   
 
By minimizing structural development in floodplains, the 
floodplain area is available to allow flood waters to 
spread out on the floodplain, slowing the water, allowing 
sediment to settle 
out, and reducing 
its erosive potential. 
Culverts and 
bridges can be de-
signed to minimize 
flood damage by 
allowing adequate 
space for floodwa-
ter conveyance 
through them which 
also reduces back-
water effects and 
damage to up-
stream areas.  De-
sign of these struc-
tures can consider 
total anticipated 
build out (according 
to comprehensive plans) land use flows.  Consideration 
can be given to allowing enough space for instream 
structures to allow adequate movement of floodwater 
through them without backing up.  Roads can be de-
signed to be at elevations high enough to minimize 
floodwater encroachment. Increased watershed storage 
of floodwater in key areas can also reduce the volume of 
runoff. This can reduce the amount of time it takes to 
convey the water through structures, reducing localized 
flooding.   
 
In 2002 Senate Bill 436 was passed that directed the 
Secretary of Agriculture and the Chief Engineer, DWR to 
evaluate the Department of Agriculture’s current policies 
regarding stream obstructions (roads, bridges, culverts, 

levees) and present a report outlining the strengths and 
weaknesses of a watershed approach to the permitting 
of dams and other stream obstructions.  The Secretary 
and the Chief Engineer were to make recommendations 
to the Legislature with regard to clarifying the Water 
Structures Program’s obligations to upstream and down-
stream landowners.  A questionnaire was sent to city 
and county governments, the Kansas Department of 
Transportation (KDOT), and other interest groups to 
gather their input on pros and cons of a watershed 
based approach to permitting of stream obstructions.  
The approach would have required more rigorous hydro-
logic and hydraulic modeling to evaluate the effect of 
structures further upstream and downstream of pro-
posed projects than was currently required.  Several al-
ternatives were evaluated that would have imposed vari-
ous levels of increased requirements.   
 
Two public hearings were held. As a result of the evalua-

tion and public in-
put, the approach 
was not adopted 
due largely to con-
cerns of local gov-
ernments on in-
creased costs and 
time to process per-
mits.  In addition, 
local governments 
did not recognize 
that the current pro-
cedures were caus-
ing problems and 
the benefits did not 
seem to justify the 
increased cost and 
work load.  Some 
changes were 

made to the program including increased notification of 
upstream and downstream land owners of pending per-
mits.  An in-house evaluation was conducted on several 
streams with permitted structures to determine the 
downstream flooding impact resulting from the struc-
tures.   
 
Accumulation of debris within and behind bridges, cul-
verts and other structures is another concern.  These 
accumulations obstruct the flow of water and can exac-
erbate the ability of the stream to carry flood water 
through permitted stream obstructions.  It is important 
that permitted obstructions be kept clear of log jams 
caused by trees, utility poles and other debris that wash 
into streams during high flows.  Management of riparian 

Summer 2007 Flooding in the Verdigris Basin 
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areas to prevent debris from entering the system and 
causing blockages is an important part of a preventive 
and routine maintenance program.  Well managed and 
healthy riparian and wetland areas along streams also 
benefit flood reduction by storing water on floodplains.   
 
Non-structural flood management measures also include 
flood forecast and warning systems. The National 
Weather Service provides river stage and flood forecasts 
for the basin through its River Forecast Center located at 
the Arkansas-Red River basin office in Tulsa.  The Kan-
sas Mesonet Steering Committee selected priority coun-
ties for new automated weather stations in 2008. River 
Forecast Center needs were considered in this process 
and additional near real-time hourly precipitation data 
stations are planned for Woodson and Elk counties.  
This network will become increasingly informative and 
valuable if the developing trend towards increased fre-
quency of heavy rainfall continues.  This information may 
prove valuable for future design standards for permitted 
stream obstructions.   
 
Existing Programs and Activities 

 
Federal Emergency Management Act and  
National Flood Insurance Program (2) 

 
The Flood Management Policy Section of the Kansas 
Water Plan describes flood related activities of the 
FEMA and the National Flood Insurance Program 
(NFIP).  The DWR provides coordination and technical 
assistance for the NFIP in Kansas. 
 
To be eligible to participate in the NFIP, communities 
must enact flood control ordinances designed to limit 
floodplain development and to protect those buildings 
that are constructed in the floodplain from flood damage. 
Management of floodplain development is the first prior-
ity to prevent flood damage.   
 
The DWR assists communities with the development of 
flood control ordinances and is responsible for approving 
them.  In the Verdigris basin, Wilson County and 17 indi-
vidual communities have enacted flood plain ordinances.  
These communities are eligible to buy flood insurance 
through the NFIP program.   
 
No counties in the basin are in the top ten list of counties 
in the state for flood insurance dollars paid from 1978-
2007.  Montgomery County has received the most flood 
insurance money in the basin, followed by Wilson 
County.  The same is true for the amount of claims filed. 

In 1997, FEMA initiated a plan to modernize the flood 
mapping program.  The plan proposed a seven-year up-
grade to the flood map inventory and an enhancement of 
the associated products and services.  Most existing 
FEMA flood maps were produced using now outdated 
manual cartographic techniques.  The desire was to pro-
duce digital maps compatible with computerized geo-
graphic information system software.  Federal funding to 
implement the map modernization plan has not been 
made available as of 2008.  Of communities that need 
updated FEMA maps, the highest priority is Montgomery 
County.  

  
Kansas Hazard Mitigation Plan 
 
The Kansas Hazard Mitigation Plan (Plan)(3) was up-
dated in November 2007 by the KDEM.  In the prioritiza-
tion of risk associated with 22 hazards that was con-
ducted as part of the planning process, flooding and win-
ter storms ranked second behind only tornadoes in the 
degree of risk present.  The updated Plan contains the 
following in the Mitigation Action Strategy Summary 
(Table 4.7, p. 4.53): “Integrate flood mitigation into 
KDOT construction projects.” Lead agency: KDOT; Sup-
port Agency: Kansas Department of Agriculture. This is 
shown as having a medium planning priority. It is noted 
that this action applies to all new construction projects 
and that more coordination with other agencies is 
needed. This recommendation also addresses some as-
pects of watershed based planning and permitting dis-
cussed above. 
 

Elk Creek Falls, Elk County, Kansas.  Photo courtesy KGS. 
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In the Plan, KDEM included a summary of high and sig-
nificant risk dams.  A high hazard dam (Class C Dam) is 
a dam located in an area where failure could result in 
any of the following: extensive loss of life, damage to 
more than one home, damage to industrial or commer-
cial facilities, interruption of a public utility serving a large 
number of customers, damage to traffic on high volume 
roads that meet the requirements for hazard class C 
dams or a high volume railroad line, inundation of a fre-
quently used recreation facility serving a relatively large 
number of persons, or two or more individual hazards 
described in Hazard class B.   A significant hazard dam 
(Class B) is a dam located in an area where failure could 
endanger a few lives, damage an isolated home, dam-
age traffic on moderate volume roads that meet the re-
quirements for hazard class B dams, damage low vol-
ume railroad tracks, interrupt the use or service of a util-
ity serving a small number of customers, or inundate rec-
reation facilities, including campground areas intermit-
tently used for sleeping and serving a relatively small 
number of persons.   Dam hazard ratings are based on 
the risk for loss of life and/or property damage and are 
not related to the condition of the structure.  DWR re-
quires emergency action plans to be developed for high 
hazard dams.  In May 2007, this requirement was ex-
tended to include significant hazard dams (Table 1).   

Development downstream of some small dams has re-
sulted in changes in hazard class and necessitated up-
grade of the structures.  Since 1983, any dam classified 
as high hazard is required to have a breach inundation 
map prepared to identify the extent of downstream flood-
ing that would occur if the dam were breached during a 
catastrophic event.  These maps are available to be 

used by local governments to limit development of 
houses or other structures in these inundation zones.  In 
the Verdigris basin, there are 31 high hazard dams, of 
which 19 are in need of breach inundation mapping.  
There are 62 significant hazard dams. 
 
The Plan also includes a summary of known flood con-
trol levees in Kansas.  Levees, along with dams, are en-
gineered to withstand floods with a computed risk of oc-
currence (100-year flood).  The only county with known 
levees is Montgomery County (Table 2). 

 
Watershed Districts 

 
The 13 watershed districts in the basin have developed 
general plans, approved by the DWR that describe the 
location and floodwater storage capacity of flood control 
retention and detention structures recommended to ad-
dress rural flooding and protection of infrastructure.  
Most impound water even during non-flood conditions 
and may have benefits in addition to flood control. Sev-
eral are available as back up sources of drinking water 
and some also provide recreational opportunities.  Many 
are used for livestock watering and also protect local 
roads and bridges. General plans include watershed pro-
tection actions including construction of terraces, 
grassed waterways, and grade control structures to con-
trol sediment delivery to the structures. 
 
General plans have been developed, modified and up-
dated since the program was authorized in Kansas in 
1953. Modifications to plans generally occur when struc-
tures are de-authorized or relocated, or when structures 
are added to the plan.  Funding for construction comes 
from federal, state and local sources and there has been 
a downward trend in funding in recent years.  Figures 1 
and 2 show the trends in state and federal funding for 
watershed structures. 
 
Construction under the Natural Resource Conservation 
Service (NRCS) P.L. 566 program ended in the Verdigris 

Significant or High Hazard Dams in the Verdigris Basin 

County* 
Popu-
lation 

Total 
Dams 

High Hazard  
(w/out plans) 

Signifi-
cant  

Hazard 
Butler 63,147 232 11 (5) 9 
Chase 3,070 83 0 7 
Chautauqua 3,953 84 3 (1) 1 
Cowley 34,931 128 4 (3) 14 
Elk 3,077 85 4 (4) 5 
Greenwood 7,067 155 3 (3) 9 
Labette 22,203 58 0 3 
Lyon 35,369 108 2 (1) 12 
Montgomery 34,692 40 2 (1) 0 
Neosho 16,298 65 1 (1) 1 
Wilson 9,889 41 1 0 
Woodson 3,507 42 0 1 
* Counties either wholly or partly within the Verdigris Basin. 

Table 1. 

Levees in the Verdigris Basin 

County* 

Levee  
Design  

Standard 
Flooding 
Source 

Protected 
Community 

Federal 
Levee? 

Montgomery 100-yr Duck Creek Elk City unknown 

Montgomery 100-yr Verdigris River Independence unknown 

Montgomery 100-yr Verdigris River Coffeyville unknown 

*Includes only counties subject to flooding by Verdigris River and 
tributaries. 

Table 2. 
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basin in 1988 with 172 structures built.  There has been 
no funding in Kansas under the program since 2006.  
Ninety two additional structures have been funded with 
State Conservation Commission (SCC) funding.  SCC 
statewide funding for watershed structures through the 
Watershed Planning Assistance Program peaked in 
1994 at about 1.6 million dollars.  In all, 1,147,326 acres 
in the basin drain into watershed flood control structures. 

Watershed districts have the authority to levee taxes on 
residents within the district to be used for operating ex-
penses, new construction, and routine maintenance of 
infrastructure.  Local funding can also be used to imple-
ment best management practices 
such as wetlands and riparian ar-
eas that also provide flood deten-
tion benefits. 
 
Because of recent changes in per-
mitting procedures for new dams 
by the U.S. Army Corps of Engi-
neers (Corps), environmental is-
sues have emerged that must be 
addressed before a permit can be 
issued.  These issues are becom-
ing increasingly challenging to ad-
dress and construction of new 
dams has slowed in the past 10 
years.  It is unlikely that all dams 
proposed in the general plans will 
be constructed due to these chal-
lenges and decreased funding. 
 
 

 Local Floodplain Development and Manage-
ment and Watershed Restoration and Protec-
tion Coordination 

 
The 2005 Flood Management Policy Section in the Kan-
sas Water Plan recommends multi-objective manage-
ment of flood prone areas and the incorporation of non-
structural measures into watershed district plans to fur-

ther enhance the reduction of damages 
from floods while also providing other 
benefits.  The 2007 Kansas Hazard Miti-
gation Plan(3) supports incorporating 
nonstructural measures into watershed 
plans, such as those being developed 
as part of the Watershed Restoration 
and Protection Strategy (WRAPS) (see 
WRAPS Priority Issue), to further en-
hance the reduction of damage from 
floods while also providing other bene-
fits.   
 
Since 2005, the state has coordinated 
the development of WRAPS develop-
ment. WRAPS groups develop manage-
ment plans to address locally identified 
priority issues.  Figures 3 and 4 illus-
trate the common boundaries between 
watershed districts and WRAPS groups.   

 
Many WRAPS groups have identified flooding as issues 
of concern in their watersheds.  Watershed Districts and 
WRAPS groups can work together to address multiple 

Figure 2. State Funding Trend 

Figure 1. Federal Funding 

Congressional Appropriations 
Small Watershed Funds(6) 
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resource concerns through implementa-
tion of best management practices.  Ac-
tions taken to address total maximum 
daily load concerns, such as establishing 
or maintaining healthy riparian areas, 
can also positively impact flood flows.   A 
one acre wetland has the potential to 
provide storage for 1.5 million gallons of 
floodwater, while also filtering pollutants 
before discharge.  Management of ripar-
ian areas to prevent debris accumulation 
can also be addressed by WRAPS.  By 
sharing resources and expertise, multi-
ple objectives can be achieved.   
 
  
 
 
 
 
 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 4. 
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Resources 
 
1. Kansas Department of Agriculture-Division of Water 

Resources.  Floodplain Management Guide. http://
www.ksda.gov/includes/document_center/structures/
Floodplain/ksqg_web.pdf 

 
2.  Federal Emergency Management Agency. August 1, 

2002.  National Flood Insurance Program: Program 
Description.  

 
3.  Kansas Division of Emergency Management Adjutant 

General’s Department, November 2007. Kansas 
Hazard Mitigation Plan. 

 
4.  Kansas Water Office. July 2005.  Small Dam Safety 

and Rehabilitation. Kansas Water Plan Background 
Paper No. 76. 

 
5.  The Kansas Water Plan Fiscal Year 2005 Update; 

July 2003.  Final Draft. Flood Management Policy 
Section. 

  
6.  USDA Natural Resources Conservation Service. Kan-

sas 2006 Update: Watershed Protection and Flood 
Prevention Program (PL-566). Salina, Kansas: 
March 23, 2006. 
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Recommended Actions 
 
1. Assess the effectiveness of existing flood control 

infrastructure and develop plans to reduce flood 
damage to this infrastructure.  Ensure that stream 
obstructions are maintained and free of debris ac-
cumulation. 

 
2. Complete repairs of damaged flood control struc-

tures and deferred maintenance needs. 
 
3. Determine the current floodplain status and pro-

mote NFIP participation, model ordinances and 
BMPs to local units of government.  Limit develop-
ment in the 100 year floodplain using Flood Insur-
ance Rate Maps to delineate prohibited areas. 

 
4. Engage in WRAPS to integrate comprehensive wa-

tershed based flood management with exiting flood-
plain,  wetland, and riparian programs.  Assess 
and inventory watersheds to identify  p o t e n t i a l 
locations for non-structural flood control measures. 

 
5. Develop emergency plans for high hazard dams still 

needing them. 
 
6. Complete breach zone mapping. 
 
7. Coordinate with the DWR Water Structures Pro-

gram to determine if increased hydrologic and hy-
draulic evaluation of stream obstructions should be 
considered in the Verdigris basin or in parts of the 
basin particularly prone to flooding.  Identify and 
evaluate flood prone areas that may be attributed to 
permitted stream obstructions.  Consider costs to 
repair damages against costs to implement the pro-
gram. 
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Issue 
 
Streams in Kansas are to meet water quality standards, 
support a healthy aquatic and riparian habitat, and main-
tain access to diversions for beneficial uses. The Verdi-
gris River and associated tributaries have been having 
increasingly frequent occurrences of low flow conditions.  
Low flows have caused aquatic life stress and impaired 
water quality. Threatened and endangered species, es-
pecially mussels, in the Verdigris River system are im-
pacted by these conditions. Many streams within the ba-
sin are experiencing water quality impairments. E. coli 
bacteria and low levels of dissolved oxygen (D.O.) are 
the most prevalent stream impairments. 
 
Description  
 
The Verdigris River is an area of high biological impor-
tance in the state with populations of freshwater mussels 
and other sensitive species, and populations that have 
declined from historic levels. Mussel species are the 
fauna most consistently in peril throughout the state.  
Their survival and viability depends on a complex inter-
action of flow regime, water quality, and the presence of 
appropriate fish species. Efforts are needed now to be-
gin restoration of streams to a condition where these 
populations remain viable in the long term. 
 
The droughts of 2000 and 2002 raised concerns in the 
Verdigris basin, and elsewhere, on maintaining adequate 
flows for fish and other aquatic life and water quality 
standards in the Verdigris River. Instream flow needs 
were not met on several occasions during these 
droughts. A water issue strategic plan (WISP) working 
group has been established to evaluate instream flow 
needs and recommend strategies to meet those needs.  
The goal of the WISP is to develop instream flow man-
agement concepts and apply where flow protection is 

needed to maintain the ecological functions and proc-
esses of a stream. The Upper Verdigris and Fall River 
were identified as pilot areas for developing these strate-
gies. For more information on the goals of this team ef-
fort, refer to the Water Management Policy Section of 
the FY2005 Kansas Water Plan Issue:  Protecting and 
Enhancing Instream Flow.      
 
All of the streams in this basin are restricted so that no 
new appropriation rights are available for the time period 
July 1 through September 30 (typically the irrigation sea-
son). Instream flow needs have been determined for the 
Verdigris River between Toronto Dam and Neodesha, 
and the Fall River between Fall River Dam and Neo-
desha. In 2006, the Kansas Department of Agriculture-
Division of Water Resources (DWR) released a report 
titled “Instream Flow Assessment of the Neosho and 
Verdigris River Basins”.(2) The concept of instream flow 
is the idea of protection and recovery of streamflow as it 
relates to habitat, species, and water quality. The term 
instream flow recognizes that some minimum flow is 
needed to maintain suitable aquatic habitat and water 
quality. 
 
The two key objectives of the study were: 1. To develop 
and apply a means of evaluating surface water availabil-
ity in the basins; and 2. To consider management op-
tions available to the State of Kansas, given that a 
means of evaluating surface water availability could be 
adopted as a basis for decisions governing further ap-
propriations. The study sought to determine a way to 
quantify a safe yield in the Verdigris basin in order to de-
termine how much water is available under various con-
ditions and how much could be appropriated for desired 
uses.   
 
Water right appropriations are based on the diversion of 
an authorized quantity of water to be applied to an au-
thorized place of use according to the prior appropriation 
doctrine in Kansas Water Law. The concept of a water 
right for an authorized quantity of water flowing in a 
stream is not supported by Kansas Water Appropriation 
Act (KWAA). The report contains recommendations for 
necessary changes to statutes and regulations to incor-
porate this concept.   
 
No changes have been made to the KWAA that would 
allow for recommendations in the report to be imple-
mented. However, progress has been made toward a 
means to determine safe yield for surface water similar 
to ground water that could eventually incorporate in-
stream flow needs.   
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A memorandum of agreement (MOA) between the Kan-
sas Water Office (KWO) and the DWR allows for reser-
voir operations that maintain target flows at gaging sta-
tions in the basin.  Target flows recognize the impor-
tance of instream flows and the MOA currently serves as 
an indirect means of ensuring available water for aquatic 
life.  However, many of the challenges for maintaining 
aquatic habitat and species diversity occur in tributary 
streams where flow regulation supplemented by up-
stream federal reservoirs is not an option. In these 
cases, additional options such as acquisition of aban-
doned water rights associated with currently unused city 
water supply lakes need evaluation for providing flow to 
the tributary and mainstem system.   
 
It is recognized that one solution will not be able to ad-
dress instream flow problems throughout the basin and 
that site specific implementation will be needed in many 
cases.  Updated bathymetric surveys are being com-
pleted to provide a better understanding of how much 
water is currently stored in federal and other reservoirs.  
This information will be used in the Operational Analysis 
and Simulation of Integrated Systems (OASIS) model to 
further evaluate the ability of the river-reservoir system 
to support additional instream flows. The WISP working 
group continues to meet to consider how other states 
have responded to similar situations, develop recom-
mendations for changes to statutes and regulations, 
complete site identification, develop recommendations 
for pilot implementation for specific areas, and other con-
cerns in need of interagency coordination.   
 
Resources 
 
1. Kansas Water Office.   2003.  Fiscal Year 2005 Kan-

sas Water Plan.   
 
2. Instream Flow Assessment and Verdigris and Verdi-

gris River Basins. 2006. Kansas Department of Agri-
culture, Division of Water Resources.   

Recommended Actions 
 
1. Continue to work towards coordinated manage-

ment of the reservoir system to ensure that in-
stream needs are met.   

 
2. Evaluate the potential for using abandoned surface 

water rights on tributaries to provide flow.  
 
3. Continue water issue strategic plan meetings to 

ensure intrastate coordination. 
 
4. Identify scenarios and create site specific criteria 

for improvement.  Identify pilot reaches for imple-
menting site specific projects. 

 
5. Participate in interstate discussions to evaluate 

other states instream flow programs and their ap-
plicability to Kansas. 

 
6. Complete the scheduled bathymetry on reservoirs 

in the basin and use in conjunction with the OASIS 
model as a decision support tool. 
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General Description 
 
The Walnut River basin covers approximately 2,380 
square miles and encompasses most of Butler and Cow-
ley counties, as well as small portions of five other coun-
ties in south central Kansas (HUCs 11030027 and 
11030018).  The Walnut River rises in the northeastern 
part of Butler County, joining the Arkansas River at Ar-
kansas City in Cowley County, about 120 miles to the 
south, and just north of the Kansas-Oklahoma state line. 
 
Other major streams in the basin are the Whitewater 
River, Timber Creek, Little Walnut River, West Branch 
Walnut River (all tributaries to the Walnut River), and 
Grouse Creek.  Both the Walnut River and Grouse 
Creek join the Arkansas River just before it leaves the 
State of Kansas.   
 
There are two major reservoirs on the river system: El 
Dorado Reservoir and Winfield City Lake.  El Dorado 

Reservoir is formed by damming four headwater tributar-
ies to the Walnut River in the northern part of the basin:  
Satchel Creek, Durechen Creek, Bemis Creek, and Cole 
Creek.  Winfield City Lake is built on Timber Creek in the 
southern part of the basin, northeast of the City of 
Winfield.   
 
Elevations range from 1,625 ft. at the top of the basin to 
1,148 ft. in the Walnut River valley.  Major cities in the 
basin include county seat El Dorado in Butler County 
and county seat Winfield in Cowley County.  Other com-
munities in the basin include Augusta and Andover in 
eastern Butler County and Arkansas City in southern 
Cowley County.   
 
Population and Economy 
 
There were an estimated 95,925 residents in Butler and 
Cowley counties in the year 2000.  

Walnut River Basin January 2009 
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According to the Kansas Division of Budget, the total 
population in these two counties is projected to increase 
to 129,243 by the year 2040.(9) This basin illustrates ma-
jor demographic changes taking place in Kansas.  In the 
past 40 years, two trends have dominated the state and 
the basin.  Rural counties have lost population, some-
times more than 10 percent every decade.  While the 
population of Butler County is projected to increase by 
36,756 by 2040, the population of Cowley County is pro-
jected to decrease by 3,441 during the same period of 
time.   
 
The major crops are wheat, soybeans, cotton, hay, sor-
ghum and corn.  Crop value was estimated by the U.S. 
Department of Agriculture, (USDA) to be $83,149,500 in 
2006.  Livestock production is also an important part of 
the area’s agriculture with beef cattle the predominant 
livestock raised in the basin.  USDA estimates the value 
of this production to be $88,236,400.(5)   
 
Farm related employment is a small part of  total em-
ployment in the basin, even though the majority of the 
land use is for agricultural purposes.  The northern part 
of the basin, generally in Butler County, is one of the 
fastest growing 
areas in the state, 
with Butler 
County as a 
whole ranked 
ninth in popula-
tion growth be-
tween 2000 and 
2005.  While the 
rural farm based 
population is gen-
erally declining, 
there is continued 
growth in rural 
areas of non-farm 
residences out-
side of city limits 
in which residents 
generally com-
mute to employ-
ment in either El 
Dorado, Wichita, 
or the surround-
ing suburban communities. 
 
Although Sedgwick County and Wichita are in the Lower 
Arkansas River basin to the west, the western part of the 
Walnut basin is influenced by the Wichita metropolitan 
area economy and population.  The influence of the 
Wichita Metropolitan area on population in the Walnut 
basin, especially in Butler County, has been apparent 

since the 1950s. Growth in the western parts of the 
counties can be attributed to an eastward expansion of 
the Wichita industrial and metropolitan area.  This is en-
hanced by the well developed transportation system 
shown on the basin map.  For more information on this 
issue, see the Regional Planning for Urbanization sec-
tion.  
 
Petroleum production and refining also supports the ba-
sin economy.  Several pipelines run through the upper 
area of the basin.  The state correctional facilities and 
light industry are growing segments of the economy.  In 
addition, construction, wholesale trade, retail, finance, 
insurance, educational and health care services, arts, 
entertainment and recreation, and the accommodation 
and food service industries account for major economic 
growth sectors.  Butler and Cowley County Community 
Colleges provide opportunities for advanced education.  
 
The Walnut and Whitewater rivers are not considered to 
be navigable under Kansas law and are generally not 
accessible to the public for water based recreational ac-
tivities. See the Recreational Use of the Walnut River 
Basin Priority Issue.  However, El Dorado Reservoir pro-

vides an impor-
tant water based 
economic re-
source in the up-
per part of the 
basin.  El Dorado 
Reservoir was 
constructed by 
the U.S. Army 
Corps of Engi-
neers (Corps) 
and was com-
pleted in June of 
1981.   
 
The reservoir 
consists of ap-
proximately 8,000 
surface acres of 
water,  4,500 
acres of park 
lands and 3,500 
acres of wildlife 

area.  The Kansas Department of Wildlife and Parks 
(KDWP) manages these areas.   
 
Close to one million people visit El Dorado State Park 
each year.  Recreation opportunities include fishing, 
hunting, camping, boating and observing wildlife.    

Open Range on the Flint Hills.  Photo courtesy Kansas Geological Survey 
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Reservoir and park visitors also stop in El Dorado and 
other Butler County communities and purchase prod-
ucts, goods and services which generates around $15 
million annually, an estimate that is considered to be 
conservative.  Winfield City Lake provides similar eco-
nomic benefits in the southern part of the basin. 
 
Zebra mussels, an aquatic invasive species, have popu-
lated both of these reservoirs in recent years.  Zebra 
mussels have razor sharp shells and upset the ecologi-
cal balance of the waters.  It is not known at this time 
what impact the presence of Zebra mussels may have 
on visitation rates and fisheries production at these area 
reservoirs.  The Zebra mussel, Dreissena polymorpha, is 
a bivalve mussel native to freshwater lakes of southeast 
Russia.  Zebra mussels get their name from the striped 
pattern on their shells, though not all shells bear this pat-
tern.  They are usually about the size of a fingernail, but 
can grow to a maximum length of nearly two inches.   
 
Its native distribution is in the Caspian Sea.  Zebra mus-
sels are considered an invasive species in North Amer-
ica and in Sweden. 
 

Physical Characteristics 
 
 Geology and Soils 
 
The topography of the Walnut basin features a series of 
east-facing escarpments or hills, including the southern 
section of the Flint Hills belt which bisects the state from 
the Nebraska to the Oklahoma borders.  The limestone 
beds in the Flint Hills contain large amounts of flint or 
chert.  Where these beds mantle the uplands, erosion of 
the underlying soft shales has been reduced.  The 

streams in the Flint Hills upland area characteristically 
have deep and narrow valleys, lined with outcropping 
limestone ledges.(2)    
 
The rocks that crop out at the surface in the basin be-
long to geologic formations of Permian age that were 
formed about 200 
million years ago.  
The rocks consist of 
alternating beds of 
limestone, cherty 
limestone and 
shale.  Unconsoli-
dated deposits of 
more recent geo-
logic age occur lo-
cally in the uplands 
and in the valleys of 
major streams. 
Chert gravels were 
deposited in the 
uplands by ancient 
streams that trav-
ersed the area be-
fore the present 
drainage pattern 
was established.  
The unconsolidated 
valley deposits consist of chert gravel, sand, silt, and 
clay.  Thin, discontinuous deposits of loess or windblown 
silt also occur locally in the uplands and in the major 
stream valleys.  In most areas, loess deposits are only a 
few feet thick, but along the Arkansas River in Cowley 
County east of Arkansas City, the loess is about 30 feet 
thick.   
 
Soils were developed from the underlying limestones 
and shales and in most parts of this predominantly hilly 
area the soils are relatively shallow, making them best 
suited for native pastures.  Upland soils are subject to 
extensive sheet and gully erosion.  This makes the al-
ready thin topsoils particularly vulnerable to being 
washed from the surface contributing to downstream 
sedimentation in streams and reservoirs.   
 
Conservation treatment of agricultural lands is a major 
strategy in reducing erosion.  Before European settle-
ment, the soils were held in place by deep rooted tall 
grasses and forbs.  Grazing impacts were minimal as the 
native bison herds moved throughout the expansive 
grasslands.  As a result of more recent intensive cattle 
grazing, much of the prairie is overgrazed, exposing the 
soil to erosive forces.   

Zebra Mussel build up on wet well trash rack , El Dorado Lake 

Limestone cave & spring, Butler  Co. 
Photo courtesy KGS 

January 2009 



Page 4 Walnut River Basin 
 Land Use/Land Cover 
 
West of the Whitewater River, land use is predominately 
crop land; east of the Whitewater River the land use is 
predominately grassland except for along the floodplains 
of the Walnut River and its tributaries.  Overall,  grass-
land covers about 66% of the basin, crop land covers 
about 23% and woodlands cover 5 percent. Subbasins 
dominated by grassland are the Little Walnut River 
(82%), Timber Creek (72%), and the Walnut River up-
stream from El Dorado Lake (81%). Cropland is domi-
nant in the Whitewater River subbasin (65%).(3) (USGS).  
Less than 3 percent of the basin is urban and less than 2 
percent is water.   
 
In 2006 there were an estimated 2,310 farms, covering 
1,382,000 acres in the two counties.  The average farm 
size was 608 acres.(5)   
 
According to the 2003 Assessment of Riparian Areas 
Inventory by the Kansas Geological Survey (KGS), of 
the 14,887 bank miles of riparian area within 100 ft. of 
the streams in the basin, the dominant riparian cover is 
pasture/grassland (41%). The second most common 
cover is forestland (20%) , and third most common cover 
is  crop land (16%).  The remaining riparian cover types, 
in descending order of dominance, are pasture/tree mix, 
crop land/tree mix, shrubland, urban,  urban/tree mix, 
and barren land. 
 
Climate 
 
The climate is characterized as humid continental with 
cold winters and hot summers.  Annual precipitation var-
ies from 32 inches in the western part to 34 inches in the 
eastern part of the basin.  Approximately 72% of this 
precipitation falls between April and September.  In an 
average year snowfall varies between 10 and 15 inches.  
Table 1 summarizes climate conditions in El Dorado and 
Winfield for the period between 1971 and 2000. 

1 Source: National Climatic Data Center (1971-2000 data) 
2   Source: KSU Weather Data Library (1961-1990 data) 
 
 
 

Wildlife and Habitat 
 
The basin is home to numerous species of fish and wild-
life. Approximately 70 species of butterflies have been 
identified in Butler County alone.  The El Dorado Reser-
voir watershed is located within the Central Flyway for 
migratory birds. The entire area is part of the Flint Hills 
Ecoregion.  The Flint Hills Tall Grasslands is the small-
est grassland ecoregion in North America and is distin-
guished from other grassland associations by the domi-
nance of tallgrass species–and from the Central Tall 
Grasslands to the north by its more limited biota and a 
thin soil layer spread over distinct beds of limestone. 
These flinty beds of limestone, from which the name of 
this ecoregion is derived, rendered large areas unsuit-
able for corn or wheat farming. Today, the Flint Hills Tall 
Grasslands is an anomaly–an essentially unplowed 
(although heavily grazed) remnant of the tallgrass prai-
rie. Historically, fire, drought and grazing by bison and 
other ungulates were the principle sources of habitat dis-
turbance in this ecoregion.  
 
The dominant grass species in this ecoregion are big 
bluestem, switchgrass and Indian grass. Like other eco-
regions of this section of North America, bison and elk  
once roamed these tallgrass prairies, where they were 
hunted by the prairie wolf. These species are now gone, 
although bison are being reestablished in this ecoregion.  
 
There are 14 threatened or endangered species in the 
basin.  Seven are birds, five are fish, one is a mammal 
and one is a mussel. Butler County has critical habitat 
for the bald eagle and Topeka shiner, and Cowley 
County has critical habitat for the Arkansas darter, the 
Arkansas River shiner, the Arkansas River speckled 
chub, and the silver chub.  Grouse Creek is considered a 
reference stream in Kansas meaning that it has geomor-
phologic, biologic, and chemical conditions characteristic 
of pre-settlement conditions.  
 

 

Climate Summary 
Walnut Basin 

  Average Annual1 Freeze Dates (32 F.)2 

Location 
Precipitation 

(inches) 
Temperature 

(deg. F.) 
Last in 
Spring 

First in 
Fall 

Frost 
Free 
Days 

El Dorado 35.51 55.5 Apr. 17 Oct. 17 183 
Winfield 37.64 56.4 Apr. 14 Oct. 20 189 

Table 1 

Arkansas River Shiner. Photo courtesy Gerald Sneegas 
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Water Resources  
 
There are no natural lakes in the basin but numerous 
manmade surface water impoundments have been con-
structed. Reservoirs in the watershed include Augusta 
Lake, Winfield City Lake and El Dorado Reservoir.  El 
Dorado Reservoir is operated by the Corps for the pri-
mary purpose of flood control.   At the top of the conser-
vation pool, the lake is approximately 8,000 acres and 
has 98 miles of shoreline.  Community and other lakes 
include Fox Lake, Lake Clymer, Rogers Pond, Cowley 
County Lake, Harvey County East Lake, and Santa Fe 
Lake.  All counties also have state fishing lakes. 
 
The Walnut basin contains 6,830 miles of streams; 5,729 
miles of these are intermittent and 1,101 miles are per-
ennial.  Stream density in the basin is 2.8 stream miles/
square mile area, making it the basin with the highest 
stream density in the state.   
 
The major streams in the basin are the Walnut River and 
its tributaries, the Whitewater River and Little Walnut 
Creek; and Grouse Creek. Grouse Creek is actually a 
direct tributary of the Arkansas River and is not hy-
drologically connected to the Walnut River; however, for 
planning purposes, the Kansas Water Office (KWO) in-
cludes the Grouse Creek drainage with the Walnut River 
basin.   Both the Walnut River and Grouse Creek join the 
Arkansas River just before it leaves the State of Kansas.   
 
Ground water is present in alluvial deposits along major 
streams. Real-time water level information can be found 
at the U.S. Geological Survey (U.S.G.S.) website.(11)  

 
Surface water makes up over 85% of the water used in 
the basin.  The major use of water in the basin is for mu-
nicipal purposes, at over 75% and 96% of this is from 
surface sources.  Irrigation uses about 14% (77% from 
surface water) and recreation, industrial, stockwater and 
other uses account for the remaining 11% (Figure 1).    
 
Water Management  
 
Surface water management and conservation is a prior-
ity issue for this basin.  
 
The major streams in the basin are closed to new appro-
priations during the May to September timeframe.  There 
are two sites where minimum desirable streamflows 
(mds) have been set (see Basin Map). 
 
Significant water management entities in the basin in-
clude the conservation districts in Butler and Cowley 
counties and eight watershed districts, which cover ap-
proximately 95% of the land area of the basin.  The  

Corps, responsible for the operation of El Dorado Reser-
voir, is an important water manager in the basin.  The 
City of El Dorado contracts with the Corps for all of the 
public water supply storage space in El Dorado Reser-
voir, making the City another important water manager.   
 
Some communities and rural water districts (RWDs) in 
the Walnut basin get their public drinking water supply 
from Wichita.   
 
The cities of Winfield,  El Dorado and Arkansas City are 
permitted, since 2004, under the Kansas Department of 
Health and Environment Stormwater Program.  These 
municipalities are responsible for managing the quality 
and quantity of stormwater runoff within their boundaries. 
 
Watershed Restoration and Protection (WRAPS) teams 
are an emerging water management entity in the basin.  
 
 

Figure 1. 
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Resources 
 
1. Kansas Water Plan 2003—Walnut Basin Section 
 
2. Kansas Water Resources Board Geology and Soils 

Preliminary Assessment reports; Ecoregion de-
scriptions 

 
3. United States Geological Survey 2000.  K. E. Ju-

racek.  Report No. 00-4177 “Estimation and Com-
parison of Potential Runoff Contributing Areas in 
Kansas Using Topographic, Soil, and Land Use 
Information. 

 
4. Kansas Water Office. 2008. Reservoir Fact Sheets  
 
5. U.S. Department of Agriculture, Kansas. 2006-

2007 County Farm Facts, Agricultural Statistics and 
Ranking.  

 
6. Wilson, Brownie. 2003. Assessment of Riparian 

Areas Inventory, State of Kansas. http://
hercules.kgs.ku.edu/geohydro/ofr/2003_55/
riparian/ofr_2003_55e.htm. 

 
7. Water Rights Information System. Kansas Depart-

ment of Agriculture-Division of Water Resources, 
December 13, 2007. 

 
8. U.S. Census Data—2000. 
 
9. Kansas Division of Budget. 2007. County Popula-

tion Estimates.   
 
10. Kansas Water Resources Board Water Plan Stud-

ies. Verdigris Unit Report. 
 
11. http://waterdata.usgs.gov/ks/nwis/rt 
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Walnut River Feasibility Study 

 
A Walnut River Basin Reconnaissance Study and an El Dorado Reservoir Feasibility Study/Watershed Management 
Plan have recently been completed by the Tulsa District Corps.  The Reconnaissance Study was initiated in 2001 
and the Feasibility Study was initiated in 2004.   
 
The scope of the Feasibility Study began as an examination of the Walnut River basin and potential ecosystem res-
toration opportunities that would use the state’s established best management practices (BMPs).  Eventually, the 
study was re-focused to evaluate just the area above El Dorado Reservoir and the reservoir operations and proc-
esses, and ultimately to develop a Watershed Management Plan.  The purpose of the plan is to identify and evaluate 
solutions to in-reservoir and watershed problems identified by the State of Kansas and the City of El Dorado that 
could be implemented in small steps all leading toward long term watershed objectives.   
 
Development of the watershed management plan was guided by two long term restoration and protection goals and 
twelve specific objectives formulated by the state and the city.  The goals were: 1.  Identify effective reservoir resto-
ration and protection measures to ensure long range availability of storage space for public water supplies in federal 
reservoirs, using El Dorado Reservoir as a pilot (with 8 objectives); and 2.  Identify watershed restoration and protec-
tion needs and determine opportunities to implement effective management practices (with 4 objectives). 
 
The Plan provides valuable information for near term restoration and preservation planning and implementation.  A 
software watershed model was developed using the Soil and Water Assessment Tool (SWAT) to satisfy several of 
the watershed objectives.  Additional data were collected as part of the study, such as a bathymetric survey to deter-
mine the current storage in El Dorado Reservoir.   
 
For a complete copy of the report, contact the Kansas Water Office at 785-296-3185.   
     

January 2009 



Page 1 

MANAGEMENT CATEGORIES  
 
The following categories include issues identified in the 
Walnut basin plan as items that require attention in addi-
tion to the basin priority issues. These issues are ad-
dressed within the following management categories: 
 
• Water Management 
• Water Conservation 
• Public Water Supply 
• Water Quality 
• Wetland and Riparian Management 
• Flood Management 
• Water-Based Recreation 
 
These categories also correspond to the statewide man-
agement categories and policies of the Kansas Water 
Plan found in Volume II. These documents contain new 
policy issues and the existing policy and statutory frame-
work that relate to the management categories. 
 
ISSUE: WATER MANAGEMENT 

 
The major streams in the basin are closed to new appro-
priations during the May to September timeframe. There 
are two sites where minimum desirable streamflows 
have been set. One is on the Whitewater River before 
the confluence with the Walnut River and the other is on 
the Walnut River above Arkansas City. (Basin Map) 
 
Applicable Kansas Water Plan Objectives 
 
• By 2015, achieve sustainable yield management of 

Kansas surface and ground water sources outside of 
the Ogallala-High Plains aquifer and areas specifi-
cally exempt by regulation. Sustainable yield man-
agement would be a goal that sets water manage-
ment criteria to ensure long term trends in water use 
will move as close as possible to stable ground water 
levels and maintenance of sufficient streamflows. 

• By 2015, meet minimum desirable streamflow at a 
frequency no less than the historical achievement for 
the individual sites at time of enactment. 

 
Applicable Programs 
 
The following programs help to meet the objectives in 
the Water Management category. For more information 
on the programs and associated policies, see the Pro-
grams Manual. 
 
• Kansas Water Office: Water Marketing Program  
• Kansas Water Office: Water Assurance Program 

• Kansas Department of Agriculture-Division of Water 
Resources: Water Appropriation Program 

• Kansas Geological Survey, Kansas Department of 
Agriculture-Division of Water Resources: Water Well 
Measurement 

• Kansas Water Office: State Water Planning Program 
• USDA-NRCS: Environmental Quality Incentive Pro-

gram 
 
ISSUE: WATER CONSERVATION 
 
Water conservation is essential for the effective manage-
ment of water resources in the basin to assure that a 
sufficient, long-term, supply of water is available for the 
beneficial uses of the people of the state. Conservation 
is defined as a careful preservation and protection of 
something, especially the planned management of a 
natural resource to prevent exploitation or destruction.  

 
Water usage in gallons per capita per day (gpcd) is cal-
culated for each water system in the state from reported 
data on water use 
and population 
served. Average 
gpcd figures for 
large, medium 
and small water 
suppliers are cal-
culated in eight 
regions of the 
State based on 
s i m i l a r  g e o -
graphic areas. 
The Walnut basin 
is located in re-
gion 7. Average 
gpcd for large, 
m e d i u m  a n d 
small suppliers in 
region 7 are: 145, 
107 and 100 gpcd respectively. This serves as a refer-
ence to indicate if individual supplies are above or below 
average usage for the region.  
 
Unaccounted for water includes any unmetered uses, 
such as water used for fire fighting plus water loss  in the 
distribution system. High amounts of unaccounted for 
water may result from water line breaks, under register-
ing customers, unmetered uses, faulty metering or inac-
curate accounting. The statewide average percentage of 
unaccounted for water use in 2006 was 14%. Technical 
assistance is available through KWO for systems with 
more than 30% unaccounted for water.   

Walnut River Basin  
Management Categories 
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Management of unaccounted for water is a fundamental 
and manageable tool in providing adequate water sup-
ply. Some unaccounted for water represents water that 
has been treated and then has been wasted and lost the 
potential to be put to beneficial uses. 

 
The KWO develops and maintains guidelines for water 
conservation plans and practices. The primary goal of 
water conservation plans is to achieve more efficient use 
of the limited water resources of the state. The Water 
Conservation Plan Guidelines were updated in 2007. Of 
the 33 public water suppliers in the Walnut basin, 25 
have approved water conservation plans, but all but four 
of these need to update the plans to comply with the 
2007 guidelines.  All other plans were developed based 
on guidelines from 1990.  
 
The four basic types of water rate structures used in 
Kansas are described as flat rate, decreasing block rate, 
uniform block rate, and increasing block rate. Utilities 
with a flat rate charge each customer a fixed amount per 
month regardless of the amount of water used. With a 
decreasing block rate, the unit cost of water decreases 
as usage increases. The unit cost of water is the same 
for all levels of usage with a uniform block rate. With an 
increasing block rate, the unit cost of water rises as us-
age increases. 
 
The type of rate structure can affect gpcd usage. Sys-
tems with flat rates tend to use considerably more water 
per capita than systems that meter customer use. The 
other three types of rate structures, in which cost de-
pends on amount of water used, have a less dramatic 
effect on gpcd. Decreasing block rates are assumed to 
discourage conservation because customers are 
charged lower rates for high-volume usage. Increasing 
block rates are considered an effective way to promote 
conservation among high-volume users while keeping 
the cost of moderate use affordable. However, the use of 
these types of rate structures does not appear to influ-
ence usage by individual customers as much as does 
the total monthly water cost and the geographic area in 
which they live. 
 
Applicable Kansas Water Plan Objectives 
 
• By 2010, reduce the number of public water suppli-

ers with excessive “unaccounted for” water by first 
targeting those with 30% or more “unaccounted for” 
water. 

• By 2015, all non-domestic points of diversion meet-
ing predetermined criteria will be metered, gaged, or 
otherwise measured. 

• By 2015, conservation plans will be required for wa-
ter rights meeting priority criteria under K.S.A. 82a-
733 if it is determined that such a plan would result in 
significant water management improvement. 

 
Applicable Programs 
 
The following programs help to meet the objectives in 
the Water Conservation management category. For 
more information on the programs and associated poli-
cies, see the Programs Manual. 
 
• Kansas Department of Agriculture-Division of Water 

Resources: Water Appropriation Program 
• Kansas State University Research and Extension: 

Water Conservation and Management Program 
• State Conservation Commission: Water Resources 

Cost-Share Program 
• Kansas Water Office: Water Conservation Program 
• USDA-FSA: Conservation Reserve Program 
 
ISSUE: PUBLIC WATER SUPPLY 
 
See Surface Water Management and Conservation Ba-
sin Priority Issue. 
 
The primary approach to addressing public water supply 
issues in the basin focuses on ensuring that there are 
adequate supplies of surface and ground water within 
the basin to meet future water demands, reducing the 
number of public water supply systems that are vulner-
able to drought, and ensuring that systems have the 
technical, financial and managerial capacity to meet fu-
ture needs for water quality and quantity. 
 
 

Walnut River Basin  
Management Categories 

Tallgrass Prairie, Butler County, Kansas. Photo courtesy KGS. 
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There are 33 public water suppliers in the Walnut basin, 
of which 16 are rural water districts (RWD). There is one 
public wholesale water supply district (PWWSD) in the 
basin. PWWSD #8 was established in 1982 and is oper-
ated by Butler County RWD #3 and El Dorado State 
Park. The district supplies water to members through a 
water purchase contract with the City of El Dorado. 
PWWSDs are considered to enhance the long-term 
availability of water supply in the areas of the basin they 
serve. 
 
Drought vulnerable water supplies are those supplies 
most likely to be first impacted by drought due to basic 
source, distribution system or treatment capacity limita-
tions; or that rely on a single well as a water supply 
source.  Drought vulnerable water supplies were sur-
veyed in 2003 and 2006.  The number of public water 
suppliers considered drought vulnerable in the Walnut 
basin decreased from 14 to 4 between the two surveys 
(Table 1). 

Drought Stage Triggers (Table 2) are the signals that 
water shortage or other conditions indicative of drought 
have reached certain stages or levels. They act as the 
signal to begin implementation of the appropriate stage. 
Triggers may be related to supply conditions or demand 
levels. A given stage should have more than one trigger 
to confirm that conditions are worsening. A water utility 
or other municipal water entity should enact the appro-
priate stage whenever the agreed upon set of triggers is 
reached. Delay in action may lead to a major disruption 
of the water supply system at a later time.  
 
Every drought response plan should be set up in stages, 
each one more stringent than the one before it. Trigger-
ing mechanisms should be identified to signal the start of 
a given stage and specific goals should be identified as 
the desired outcome for each stage. Finally, appropriate 
conservation practices in the areas of education, man-
agement and regulation should be listed under each 
stage. Stages are appropriate to implement drought re-
sponse practices or actions because the impact of con-
servation practices of a moderate stage may preclude 
the need for the municipal water entity to enact more se-
vere conservation practices at a subsequent stage. 
 
 

Applicable Kansas Water Plan Objectives 
 
• By 2010, ensure that sufficient surface water storage 

is available to meet projected year 2040 public water 
supply needs for areas of Kansas with current or po-
tential access to surface water storage. 

• By 2010, less than five percent of public water sup-
pliers will be drought vulnerable. 

• By 2010, ensure that all public water suppliers have 
the technical, financial and managerial capability to 
meet their needs and to meet Safe Drinking Water 
Act requirements. 

 
Applicable Programs 
 
The following programs help to meet the objectives in 
the Public Water Supply management category. For 
more information on the programs and associated poli-
cies, see the Programs Manual. 
 
• Kansas Department of Agriculture-Division of Water 

Resources: Water Appropriation Program 
• Kansas Department of Health and Environment: 

Public Water Supply Program 
• Kansas Water Office: State Water Planning Program 
• Kansas Water Office: Water Conservation Program 
 
ISSUE: WATER QUALITY 
 
See Watershed Restoration and Protection Strategy Ba-
sin Priority Issue 
 
Water quality and related water resource issues are ad-
dressed through a combination of watershed restoration 
and protection efforts utilizing voluntary, incentive based 

Walnut River Basin  
Management Categories 

Supplier Name Limitation 
Butler RWD # 04 Contractual 

Cambridge Contractual 
Dexter Contractual 
Leon Basic Source 

Table 1. 

Table 2. 
Drought Stage Triggers used by public water suppliers 
with surface water sources: 
 
1. Lake level in terms of elevation or capacity. 
2.  Stream level in terms of flow or stage. 
3.  Water level in relation to the dam. 
4.   Peak daily demand levels. 
5.  Percent capacity of treatment plant operations over a 

number of days. 
6.  Capacity of water system storage and ability to recover. 
7.  The provider for purchased water has issued a drought 

stage. 
8.  Emergency conditions related to repairs or water qual-

ity. 
9.  The Kansas Water Office has issued a drought stage 

based on the remaining water marketing storage in a 
basin reservoir. 
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approaches, as well as regulatory programs. 
 
Applicable Kansas Water Plan Objectives 
 
• By 2010, reduce the average concentration of bacte-

ria, biochemical oxygen demand, solids, metals, nu-
trients, pesticides and sediment that adversely affect 
the water quality of Kansas lakes and streams. 

• By 2010, ensure that water quality conditions are 
maintained at a level equal to or better than year 
2000 conditions. 

• By 2010, reduce the average concentration of dis-
solved solids, metals, nitrates, pesticides and volatile 
organic chemicals that adversely affect the water 
quality of Kansas ground water. 

• By 2010, maintain, enhance, or restore priority wet-
lands and riparian areas. 

• By 2015, nutrient reduction goals will be included in 
all WRAPS projects within the basin. 

• By 2010, all public water suppliers will complete and 
implement a source water protection plan. 

Applicable Programs 
 
The following programs help to meet the objectives in 
the Water Quality management category. For more infor-
mation on the programs and associated policies, see the   
Programs Manual. 
 
• Kansas Department of Health and Environment: 

State Water Plan Program (Contamination Remedia-
tion)  

• Kansas Corporation Commission: Conservation Divi-
sion Programs 

• Kansas Department of Health and Environment: Lo-
cal Environmental Protection Program 

• Kansas Department of Health and Environment: Wa-
tershed Management Program  

• State Conservation Commission: Nonpoint Source 
Pollution Control Program  

• State Conservation Commission: Water Resources 
Cost-Share Program 

 
ISSUE: WETLAND AND RIPARIAN MANAGEMENT 
 
See Watershed Restoration and Protection Basin Priority 
Issue for more information. 
 
The primary approach to wetland and riparian manage-
ment in the basin focuses on providing technical and fi-
nancial assistance to landowners to protect and restore 
these resources in priority watersheds through the imple-
mentation of best management practices.  
 
Applicable Kansas Water Plan Objectives 
 
• By 2010, maintain, enhance or restore priority wet-

lands and riparian areas.  
 
Applicable Programs 
 
The following programs help to meet the objectives in 
the Wetland and Riparian category. For more informa-
tion on the programs and associated policies, see the 
Programs Manual. 
 
• Kansas Department of Wildlife and Parks: Wildlife 

Habitat Improvement Program 
• Kansas Department of Wildlife and Parks: State 

Parks and Wildlife Areas Planning and Development 
• Kansas Forest Service: Forest Stewardship Program 

and Conservation Tree Planting Program 
 
ISSUE: FLOOD MANAGEMENT 
 
See Comprehensive Flood Assessment Basin Priority 
Issue 
 
Applicable Kansas Water Plan Objectives 
 
• By 2010, reduce the vulnerability to damage from 

floods within identified priority communities or areas. 
 
Applicable Programs 
 
The following programs help to meet the objectives in 
the Flood Management category. For more information 

Walnut River Basin  
Management Categories 
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on the programs and associated policies, see the  Pro-
grams Manual. 
 
• Kansas Department of Agriculture-Division of Water 

Resources: Water Structures Program/Floodplain 
Management 

• State Conservation Commission: Watershed Dam 
Construction Program 

• State Conservation Commission: Watershed Plan-
ning Assistance Program 

• Kansas Division of Emergency Management: Hazard 
Mitigation Grants Program 

• FEMA: National Flood Insurance Program 
 
ISSUE: WATER-BASED RECREATION 
 
See Recreational Access to the Walnut River Basin Pri-
ority Issue 
 
Even though the Walnut basin has a wide variety and 
fairly high number of public water recreation sites pro-
portional to the area covered, there is a demand for 
more water based recreation facilities, to meet the needs 
of a comparatively large population. The approach to 
enhancing opportunities for recreation is to improve ac-
cess to water bodies that exist in the basin that are open 
to the public. 
 
Applicable Kansas Water Plan Objectives 
 
• By 2010, increase public recreational opportunities at 

Kansas lakes and streams. 
 
Applicable Programs 
 
The following programs help to meet the objectives in 
the Water-Based Recreation management category. For 
more information on the programs and associated poli-
cies, see the Programs Manual. 
 
• Kansas Department of Wildlife and Parks: Rivers and 

Stream Access  
• Kansas Department of Wildlife and Parks: Walk In 

Hunting Access Program 
• Kansas Department of Wildlife and Parks: Fishing 

Impoundments and Stream Habitats (F.I.S.H.) Pro-
gram/Walk in Fishing 
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Issue 
 
The restoration and protection of watersheds, particu-
larly those watersheds above public water supply reser-
voirs and lakes, is a priority in the Walnut basin.  With 
growing populations in the northern portion of the basin 
and a corresponding increase in the demand for water, 
the restoration and protection of these watersheds and 
the reservoirs below them are of high importance.   
 
Description 
 
El Dorado Reservoir and Winfield City Lake are the two 
major sources of stored water supply in the basin. El Do-
rado Reservoir is operated by the U.S. Army Corps of 
Engineers (Corps). The City of El Dorado manages all of 
the water stored for public water supply. El Dorado Res-
ervoir is used for public water supply programs that 
serve numerous cities and rural water districts (RWDs) 
in the basin, primarily in the rapidly growing areas in the 
northwest portion of the basin influenced by the Wichita 
metropolitan area. It is also managed by the Corps for 
flood control and recreation. Winfield City Lake is owned 
and operated by the City of Winfield and is also heavily 
used for recreation.   
 
Reservoir sedimentation and eutrophication are major 
water supply concerns. As sediment accumulates in a 
reservoir’s multipurpose pool, the capacity for water sup-
ply storage is reduced. A recent bathymetric survey of El 
Dorado Reservoir did not result in a new sedimentation 
rate for the reservoir due to issues with equipment and 
accuracy of the original topographic maps. There was 
also uncertainty about quantities of sedimentation be-
hind the several highway and road bridges, and in bor-
row pits resulting from dam construction that were not 
mapped. Future work will involve additional bathymetric 
surveys and sediment core samples to get a better idea 
of how capacity in the reservoir has changed since con-
struction. Recent bathymetry in Winfield City Lake indi-
cates that the lake has lost about 713 acre feet of stor-
age to sediment accumulation, leaving approximately 
17,921 acre-feet of storage, or about 95% of its original 
storage capacity, still available. 
 
 Zebra mussels 
 
In 2003, the presence of Zebra mussels in El Dorado 
Reservoir was confirmed, and in 2005 their presence 
was confirmed in Winfield City Lake. Zebra mussels 
have also been found in the Walnut River. It is not yet 
known what the impacts on water quality and recreation 
in these reservoirs will be. The City of El Dorado, state 

agencies including the Kansas Departments of Wildlife 
and Parks (KDWP) the Kansas Department of Health 
and Environment (KDHE), and the Corps are closely 
monitoring to identify affects of the mussels on water 
quality and biology, and to prevent their further spread 
throughout the basin and into other basins.  

 
 Water Quality Impairments 
 
Water quality and related water resource issues are ad-
dressed through a combination of watershed restoration 
and protection efforts utilizing voluntary, incentive-based 
approaches, as well as regulatory programs.    
 
Surface waters not meeting surface water quality stan-
dards in the basin are included on the 303(d) list. The 
KDHE has completed the first round of Total Maximum 
Daily Loads (TMDLs) within the Walnut basin based on 
the 1998 303(d) list, and an additional round of TMDL 
development was initiated in 2007.  Many of the stream 
segments, configured in a watershed setting, have a 
TMDL applied to them as a whole.  There are 14 ap-
proved TMDLs within the Walnut basin that describe the 
strategies and goals to reduce pollution to achieve water 
quality standards.(6)   
 

The 2008 303(d) list submitted to the U.S. Environmental 
Protection Agency (EPA) identifies watersheds associ-
ated with six stream chemistry sampling stations as wa-
ter quality impaired. There are three lakes in the Walnut 
basin listed as water quality impaired. Among the 
streams Atrazine, copper, sulfate and total phosphorus 
cause impairments. Among the lakes eutrophic condi-
tions indicative of excessive algae production were the 
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causes of impairment.  Each parameter causing impair-
ment requires a TMDL.   
 
KDHE recently reviewed and revised Walnut basin 
TMDLs and submitted them to EPA in late summer 
2008. A new high priority eutrophication TMDL for 
Winfield City Lake is proposed. The current El Dorado 
Reservoir TMDLs were evaluated during this round of 
TMDL submissions and no changes are recommended 
at this time. Dissolved oxygen (D.O.) and bacteria 
TMDLs were reviewed and revision of priorities have 
also been proposed.    
 
High priority TMDL watersheds (Figure 1) are used to 
target technical and financial assistance for implementa-
tion of nonpoint source pollution management practices 
that can address designated pollutants. Table 1 de-
scribes the impairments in each watershed. 

A component of the TMDL process is to quantify the cost 
to implement best management practices (BMPs) and 
technical assistance necessary to address the impair-
ments. The State Conservation Commission (SCC) has 
prepared a “needs inventory” to estimate costs associ-
ated with reducing nonpoint source pollution in this ba-
sin, and guide implementation of BMPs. Programs are 
targeted at achieving high priority TMDL goals. 
 
See the KDHE TMDL website listed in the resources for 
additional information.(6) 
 
 

 Surface Water Nutrient Reduction 
 
The impacts of nutrients originating in Kansas have been 
well documented – Gulf of Mexico hypoxia, excessive 
productivity in Kansas and downstream reservoirs, and 
taste and odor problems in drinking water originating 
from reservoirs. Reduction and control of nutrients is 
needed to begin mitigating those impacts. The Kansas 
Surface Water Nutrient Reduction Plan, developed by 
KDHE, outlines a statewide strategy for reducing the ex-
port of total nitrogen (TN) and total phosphorus (TP) in 
surface waters leaving the state.(5)  This involves addi-
tional reductions in nutrients from point source dis-
charges through the National Pollutant Discharge Elimi-
nation System (NPDES) Program and reductions in non-
point sources through development and implementation 
of Watershed Restoration and Protection Strategies 
(WRAPS). The Nutrient Reduction Plan includes Im-
provement Potential Index (IPI) maps for Kansas coun-
ties for TP and TN reductions (see maps in Water Qual-
ity Policy Section). In the Walnut basin, Butler County 
showed the highest improvement potential for TN. Both 
Butler and Cowley counties have high potential for im-
provement for phosphorus. 
 
Nutrient sources within the Walnut basin include both 
point and nonpoint sources. The major point sources in 
the basin include large wastewater treatment plants, 
which are regulated under the NPDES Program (Figure 
2).   

A major component of the Nutrient Reduction Plan in-
volved looking at nitrogen transport to the Gulf of Mex-
ico. In order to calculate the contribution of nitrogen to 

TABLE 1 
Walnut BASIN HIGH PRIORITY TMDLS 

MAP 
ID WATERBODY IMPAIRMENTS HUC 11  

WATERSHEDS 
STREAM SEGMENTS 

1 Whitewater River FCB 11030017 
2 Upper Walnut River FCB 11030017 
5 Rock Creek E. coli 11030018 
6 Little Walnut River E. coli 11030018 

LAKES 
3 El Dorado Lake Eutrophication 11030017 
3 El Dorado Lake Silt 11030017 
4 Winfield City Lake Eutrophication 11030018 

Key: 
E:  Eutrophication, biological community impacts and 

excessive nutrient/organic loading 
FCB:   Fecal Coliform Bacteria  
HUC:   U.S. Geologic Survey Hydrologic Unit Code 
Silt:   Observed siltation and/or chronic turbidity that im-

pacts development of trophic state 
E. coli Indicator organism within FCB 
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the Gulf, nitrogen concentrations of waters exiting the 
state borders were collected and estimated. Because the 
Walnut River confluences with the Arkansas River be-
fore leaving the state there are no “exit points” for the 
Walnut River. All contribution from the Walnut basin is 
added into the Arkansas basin (Upper and Lower) where 
the Arkansas River exits Kansas into Oklahoma. There-
fore, for the purposes of this Plan, the Walnut basin con-
tribution is combined with the Upper and Lower Arkan-
sas basins.   
 
Nonpoint sources of pollution include both agricultural 
and urban areas. Table 2 shows the relative contribution 
of point and nonpoint sources in the Lower and Upper 
Arkansas and Walnut basins for TP and TN leaving the 
state.  

 
The KDHE Bureau of Water administers programs re-
lated to public water supplies, wastewater treatment sys-
tems, the disposal of sewage, and nonpoint sources of 
pollution. Programs are designed to provide safe drink-
ing water, prevent water pollution, and assure compli-
ance with state and federal laws and regulations such as 
the Clean Water Act and Safe Drinking Water Act. State 
Water Quality Standards include provisions for alterna-
tive disposal of treated wastewater and residue material 
resulting from the waste treatment process. KDHE’s 
minimum standards for the design of water pollution con-
trol facilities include guidelines for agricultural application 
of wastewater and sludge. Reuse of treated wastewater 
may contribute to water conservation within the basin.   

 Source Water Protection 
 
All public water suppliers in the basin completed Source 
Water Assessments in cooperation with the KDHE in 
2004.(3) The next step, which is voluntary, is the develop-
ment of source water protection plans.   
 
Of the 12 public water suppliers in the basin which treat 
raw water, 3 use surface water and 9 use ground water.  
Most residents in the basin get water from the Walnut 
River, one of its major tributaries, El Dorado Reservoir or 
Winfield City Lake. While more suppliers use ground wa-
ter than surface water, the populations served by surface 
water is larger. 
 
Each Source Water Assessment included a susceptibility 
score which can help communities determine which con-
taminants pose the most significant threat to their water 
supply. A susceptibility score was generated from the 
susceptibility analysis and indicates whether the suscep-
tibility range is low, moderate or high for potential threats 
of contamination in an assessment area.   
 
KDHE provided public water suppliers susceptibility 
scores in the following contaminant categories: microbi-
ological, nitrates (applicable for ground water only), pes-
ticides, inorganic compounds, synthetic organic com-
pounds, volatile organic compounds, sedimentation 
(surface water only), and eutrophication-phosphorus 
(surface water only). 
 
Fifty-eight percent of the public water suppliers in the 
Walnut basin had moderate susceptibility scores.  Of the 
public water suppliers in the basin using ground water, 
22% had low susceptibility scores and 78% had moder-
ate scores. All of the public water suppliers using surface 
water received low susceptibility scores.   
 
The most commonly identified problems with ground  
water were volatile and synthetic organic compounds, 
pesticides and microbes. The most commonly identified 
problems with surface water were volatile and synthetic 
organic compounds, inorganic compounds, sediment 
and eutrophication (phosphorus). The highest potential 
non-regulatory source of contamination is single family 
housing.   
 
For communities using ground water, development of a 
wellhead protection program is recommended. For com-
munities using surface water, the development of a Wa-
tershed Restoration and Protection Strategy (WRAPS) is 
the best mechanism to ensure water quality protection 

Parameter 
State 
Total 

UA/
LA/

WAL 

% of 
State 
Total 

TN Leaving State (Ton/yr) 51,205 6,943 14% 
TP Leaving State (Ton/yr) 7,670 1,582 21% 
Point Source TN (Ton/yr) 10,600 3,503 33% 
Point Source TP (Ton/yr) 2,836 886 31% 
Nonpoint Source TN (Ton/yr) 40,605 3,440 8% 
Nonpoint Source TP (Ton/yr) 4,834 696 14% 

Table 2 
Walnut Nutrient Reduction Data 

Source: KDHE Bureau of Water – February 14, 2006 
 

Statewide Perspective 

Parameter Total PS PS % NPS NPS% 

TN (Ton/yr) 6,943 3,503 50% 3,440 50% 

TP (Ton/yr) 1,582 868 56% 696 44% 

UA/LA/Walnut Basin Perspective 
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for their public water supply. The Walnut basin has no 
completed source water protection plan and none in pro-
gress. 
 
 Wetland and Riparian Area Management 
 
The primary approach to wetland and riparian area man-
agement in the basin focuses on providing technical and 
financial assistance to landowners to protect and restore 
these resources in priority watersheds through the imple-
mentation of BMPs. Water quality has been a primary 
focus with implementation efforts targeted to high priority 
TMDL watersheds (Figure 1). All conservation districts in 
the basin have developed wetland and riparian protec-
tion plans.   
 
An emerging concern is management and maintenance 
of forested riparian areas to prevent the entry of debris 
(dead and fallen trees, etc.) into the tributary/river sys-
tem. Due to recent ice storms and catastrophic flooding, 
along with unstable streambanks, the potential for woody 
debris to collect in and clog bridges and culverts has 
been elevated. Preventing entry of woody debris into the 
system can help to manage this.  
 
The Kansas Water Office (KWO) has developed a policy 
that will provide a systematic approach to the assess-
ment, protection and restoration of wetland and riparian 
areas and for the restoration of stream channels.  The 
policy promotes a comprehensive evaluation of stream 
reaches and watershed wetland condition.   
    
 Watershed Restoration and Protection Strategies 
 
WRAPS are stakeholder-driven watershed management 
plans designed to address multiple water resource is-
sues within a specific watershed. The WRAPS process 
provides a means to integrate objectives from multiple 
local, state and federal programs into a comprehensive, 
coordinated strategy for a specific watershed. This can 
include TMDL attainment, nutrient reduction, source wa-
ter protection, reduced reservoir sedimentation, riparian 
and wetland management and other natural resource 
objectives.(4, 9)   
 
Two watershed planning studies have been conducted in 
the Walnut basin by the Tulsa District Corps. The first 
phase, a reconnaissance study, also called a Section 
905(b) analysis, was conducted by the Corps to examine 
water resources problems and identify measures that 
would resolve problems. This effort was at full federal 
expense and covered the entire Walnut basin.  Success-
ful completion was realized with the identification of sev-

eral potential solutions to water resource problems in the 
basin.   
 
The second phase was completed in early 2008 and was 
conducted as a cost shared effort between the Corps,  
KWO, and the City of El Dorado.(8)  The study area for 
this phase shifted from the entire basin to the evaluation 
of the upper Walnut River basin consisting of the El Do-
rado Reservoir and its watershed.  The purpose of the 
study was to identify and evaluate solutions to reservoir 
and watershed problems identified by the KWO and the 
City of El Dorado that could be implemented in small 
steps all leading toward long term watershed objectives. 
Two goals guided the study: 
 
1. Identify effective reservoir restoration and protection 

measures to ensure long term availability of storage 
space for public water supplies in federal reservoirs, 
using El Dorado Reservoir as a pilot (eight objec-
tives); and 

2. Identify watershed restoration and protection needs 
and determine opportunities to implement effective 
management practices (four objectives). 

 
The goals of the project were generally met, but some 
objectives were either not fully met or were not achiev-
able within the time and budget resources of the study.  
The watershed management plan provided in the report 
provides information valuable for near term restoration 
and preservation planning and implementation. A soft-
ware watershed model was developed using the Soil 
and Water Assessment Tool (SWAT) to satisfy several 
of the watershed objectives. A significant finding of the 
modeling was the consistent result that installation of 

El Dorado Reservoir 
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grass filter strips as BMPs along streams and riparian 
areas and as field borders has the potential to reduce 
sediment delivery by 70% to 80%. The results of this ef-
fort will allow more strategic targeting of future BMPs.  
 
The entire report is available on the KWO website.(10)  
This report will serve as the basis for a WRAPS plan to 
be developed and implemented locally. Plans are under-
way to apply for funding to accomplish this. The Butler 
County Conservation District has been implementing 
BMPs in the watershed for almost 15 years and develop-
ment of a WRAPS plan, using information contained in 
the report, will allow more targeted use of resources.  
 
In Cowley County, the City of Winfield provides cost 
share funds to landowners in the Timber Creek water-
shed above Winfield City Lake to install BMPs to reduce 
pollution entering the lake, especially sediment and nutri-
ents. A bathymetric survey completed in 2007 indicates 
that the lake has lost approximately 4% of its water stor-
age capacity. Raw water from the lake experiences blue-
green algae blooms that result in taste and odor occur-
rences in the finished drinking water. These blooms oc-
cur when excess nutrients are present in the water and 
other environmental conditions exist that lead to algae 
production.   
 
An important consideration for watershed restoration and 
protection in this basin, particularly in the northern por-
tion of the watershed, is urbanization. Butler County is 
growing rapidly due to eastward expansion of the Wich-
ita metropolitan area. This growth is affecting water sup-
ply infrastructure, water quality, natural resource conser-
vation, and land use decisions. For example, as the 
amount of impervious surface in a watershed (i.e. roof-
tops, roads, parking lots, etc.) increases, water re-
sources can be adversely impacted from increases in 
runoff volume and additional pollutants associated with 
urban environments. Efforts made by local governments 
and urban residents to minimize these adverse impacts 
through sound land use planning and stormwater man-
agement help to address this issue.   
 
Local land use planning and zoning authorities provide 
cities and counties effective tools to minimize the poten-
tial impacts of development on water resources. Urban 
stormwater management programs can be implemented 
to manage the amount of impervious surface in urbaniz-
ing watersheds and properly control increased runoff . 
Programs that provide technical assistance and educa-
tion to urban residents regarding actions that can reduce 
or eliminate potential pollution sources also play an im-
portant role. These programs can be integrated with 

WRAPS projects to ensure a comprehensive approach 
to watershed management in urban areas.  
 
Another consideration for watershed restoration and pro-
tection in the basin will be the potential for conversion of 
Conservation Reserve Program (CRP) acreage back to 
production agriculture as contracts expire. Contracts on 
4,476 acres expired on September 30, 2007 in Butler 
and Cowley counties.  If land is taken out of permanent 
grass cover, implementation of BMPs will be needed to 
minimize potential adverse impacts to water resources 
within the basin. 

Other Watershed Related Activities 
 
• Both Cowley and Butler counties have adopted local 

sanitary/environmental codes and participate in the 
Local Environmental Protection Program (LEPP).   

• Butler County has countywide planning and zoning 
programs but Cowley County does not. 

• Both conservation districts in the basin have adopted 
nonpoint source pollution management plans.  A grant 
under the State Water Quality Buffer Initiative has 
also been awarded in Cowley County in the basin 
supporting buffer coordinators and facilitating enroll-
ment of stream buffers in continuous CRP.  

• Of cities in the basin, Arkansas City, El Dorado, and 
Winfield are subject to the Phase II Permitted Munici-
pal Separate Storm Sewer System under the NPDES 
Stormwater Program.   

• As of December 2007, there were six active contami-
nation sites being remediated through the State Water 
Plan Contamination Remediation Program.  Most of 

Stone bridge over Badger Creek, Cowley, County.  
Photo courtesy Kansas Geological Survey. 
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the contamination is a result of hydrocarbon contami-
nation by refineries. 

• There are eight organized watershed districts in the 
basin.  

 
Resources 
 
1. Kansas Water Office. 2006. Kansas Water Plan Wa-

ter Quality Policy and Institutional Framework Sec-
tion. 

 
2. Kansas Department of Health and Environment, Bu-

reau of Environmental Remediation.. December 
2007.  Basin Updates and Site Accomplishments.   

 
3. Kansas Department of Health and Environment, Bu-

reau of Water.  2004. Kansas Source Water Assess-
ment Report, www.kdheks.gov/nps/swap  

 
4. Kansas Department of Health and Environment, Bu-

reau of Water. 2007.Kansas Watershed Restoration 

and Protection Strategy, www.kdheks.gov/nps/wraps 
   
5. Kansas Department of Health and Environment, Bu-

reau of Water. December 2004. Surface Water Nutri-
ent Reduction Plan, www.kdheks.gov/water  

 
6. Kansas Department of Health and Environment.  

2007.  Bureau of Water, Watershed Planning and 
TMDL Program, www.kdheks.gov/tmdl  

 
7. USDA Farm Service Agency. 2007. Summary of Ac-

tive and Expiring CRP Cropland Acres by County.  
www.fsa.usda.gov/FSA/webapp?
area=home&subject=copr&topic=crt 

 
8. U.S. Army Corps of Engineers, Tulsa District.  Janu-

ary 2008.  Walnut River Basin, Kansas.  Feasibility 
Report – El Dorado Lake, Kansas Watershed Man-
agement Plan.   

 
9. Kansas WRAPS. 2008.  www.kswraps.org.  
 
10. Kansas Water Office. Reports and Publications.   

Recommended Actions 
 
1. Begin formation of a WRAPS group above El Do-

rado Reservoir.  Work with stakeholders to incorpo-
rate TMDL implementation, nutrient and sediment 
reduction, and urban stormwater management 
goals into the WRAPS project.  Coordinate with de-
velopment of source water protection plans. 

 
2. Continue to provide cost-share funds through the 

City of Winfield to landowners in the Winfield City 
Lake watershed to install BMPs to protect water 
quality. 

 
3.  Continue efforts to prevent the spread of Zebra mus-

sels from infected water bodies. 
 
4. Complete assessment of riparian and wetland areas 

and target resources to restoration or installation of 
grass filter strips along streams. 

 
5. Coordinate with surrounding counties on urban 

growth issues. 
 
6. Continue public outreach efforts to educate the pub-

lic and landowners about the benefits of BMPs.  En-
courage other agencies and entities in partnerships 
and participation to support WRAPS initiatives, ac-
tivities and funding. 
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Issue  
 
The western part of the Walnut and the eastern part of 
the Lower Arkansas basins have experienced population 
growth at an increasingly high rate over the last few 
years, resulting in increasing demands placed on exist-
ing water supplies.  While surface water and ground wa-
ter supplies are available to meet current and future 
(2050) demands in the area and are generally of good 
quality, supplies are not necessarily located in the imme-
diate area of demand.  A complete understanding of the 
capability of meeting future demand is needed.   
 
For water supply issues, it is necessary to evaluate the 
above concerns on a regional rather than a basin scale.  
For this issue, the region is defined as the five-county 
area that includes Butler, Cowley, Harvey, Sedgwick and 
Sumner counties.  In order to improve sustainability and 
address the availability of adequate public water supply 
to meet long-term needs, evaluation of surface and 
ground water management and conservation, including 
supply and demand analysis and aquifer characteriza-
tion are needed. 
 
Description 
 
Communities in this region have long been aware of po-
tential water shortages in the future and have taken pro-
active steps to secure supplies for current and future 
uses.  The City of El Dorado manages the public water 
supply storage capacity in El Dorado Reservoir and is a 
regional supplier of raw and potable water. The City of 
Winfield owns a water supply reservoir, Winfield City 
Lake, which will be adequate to provide water to the city 
and surrounding area for many years.  Augusta City 
Lake can serve as a short-term back up supply for the 
city.  Additional small community lakes serve localized 
areas.  The City of Wichita is a major regional water sup-
plier and has adopted a plan of action to ensure ade-
quate supplies to the year 2050.  This plan utilizes both 
surface and ground water sources and includes the inno-
vative aquifer storage and recharge project.  See the 
Lower Arkansas Basin Section for more description of 
this project. 
 

Water Supply 
 
Understanding of water supply and demand in the Wal-
nut basin has improved over the last ten years.  A study 
completed by the Kansas Water Office (KWO) in No-
vember of 1998(10) found that in the five county region, 
because of existing water supply in El Dorado Reservoir 
and Winfield City Lake, the development of additional 

water supply storage was not warranted.  The study rec-
ommended that the focus for water supply planning be 
the development and improvement of the infrastructure 
of the public water utilities in the region in order to pro-
vide adequate service to their customers.   
 
A January 2000 report, Butler County Public Wholesale 
Water Supply District Feasibility Study,(9) evaluated the 
potential for El Dorado Reservoir to serve as a regional 
supply for the area and concluded that regionalization is 
both possible and recommended, with modifications to 
existing delivery infrastructure. 

 
In 2004, a proposal was made by a group of private de-
velopers to construct a new 7,000 surface-acre reservoir 
at the confluence of Grouse and Silver Creeks in south-
ern Cowley County.  The KWO updated the population 
and demand projections and current water supply stor-
age available in that portion of the Walnut basin to deter-
mine if a state interest in participating in the proposed 
project existed.  This study found that adequate supplies 
were available and that the infrastructure to deliver the 
water where it was needed was the main impediment to 
providing water supply most efficiently.(1)  
 
In 1997, the Regional Economic Area Partnership 
(REAP)(11) was formed that includes nine counties in the 
region.  In addition to the five counties listed above, 
McPherson, Reno, Harper, and Kingman counties are 
included in REAP.  The South Central Water Coalition 
was formed in 2003 through an inter-local agreement, to 
collaboratively engage in regional water studies and 
planning.  This area takes in nearly all the Walnut River 
basin and generally the east half of the Lower Arkansas  
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basin.  The area also includes the Equus Beds aquifer 
and all of the Wichita Metropolitan Area.  This is a geo-
graphically and economically integrated area. The Coali-
tion has now been merged into the REAP organization, 
to be carried on by a special Water Resources Commit-
tee of REAP.  Through this merger, a paid staff member 
has been added to assist in the initiatives and work pre-
viously undertaken by the Coalition.  To address the is-
sue of water supply management and conservation, it is 
important that public works and planning staffs in the five 
county area described above, which contains parts of 
both the Walnut and Lower Arkansas basins, participate 
in REAP planning efforts.  The Water Resources com-
mittee of REAP is well positioned to provide leadership 
in developing a long-term regional water management 
plan. 
 
In 2005, the U.S. Department of Interior, Bureau of Rec-
lamation (Bureau), through a Planning Assistance to 
States grant, began a process of gathering, interpreting 
and consolidating water supply and demand information 
throughout the nine county region covered by REAP.  In 
March 2008, the Bureau released a draft report of the 
study titled “Walnut and Lower Arkansas River Basins 
Water Supply Special Study – Kansas”.(8)  The purpose 
of the study was to provide information for the formula-
tion of strategies for supply sources and associated wa-
ter treatment and distribution alternatives to meet the 
future municipal and industrial demands and usage 
within the study area.  The draft report recommended 
that local water users explore inter-local efforts to meet 
future water demands in the most cost effective manner.  
 
The following strategies were evaluated in the report:  
enhanced water conservation, existing surface water 
supplies, use of river water while in flood stage, water re-
use, desalination of brackish water, development of ex-
isting ground water supply sources, and cost sharing op-
portunities.  The report is still draft and is undergoing ex-
ternal review by participating partners; it is expected to 
be released in the near future.   
 
In 2007, KWO initiated an analysis of water supply and 
demand in five Kansas river basins.  The analysis util-
ized historic climate and streamflow, along with current 
census information to predict the total water supply and 
demand in the basin over time.  The preliminary finding 
in the Walnut basin was that in Butler County, which is 
primarily served by El Dorado Reservoir, demand could 
exceed supply during a 2 percent probability drought by 
the year 2025 (Figure1 ). If other sources of water in the 
basin are included, the projection for shortages in Butler 
County is in the year 2052.  This evaluation did not in-

clude ground water availability from the Wellington for-
mation, or sources from outside of the basin that are or 
could be used to supply water in the Walnut basin.   
 
The 2007 KWO analysis did not account for water that is 
used in the Walnut basin that originates in the Lower Ar-
kansas basin and is distributed across basin boundaries 
by the City of Wichita and rural water districts (RWDs).  
Because the northern part of the Walnut basin is strongly 
influenced by regional growth patterns to the west, long-
term water supply issues will be best addressed by plan-
ning with the cities and RWDs in the eastern part of the 
Lower Arkansas basin.  The groundwork exists to build 
on the information in these studies to develop long-term 
water supply plans for the region.   

 
The major sources of surface water storage in the Wal-
nut basin are El Dorado Reservoir, Winfield City Lake, 
and Augusta City Lake.  Cities in the southern part of the 
basin get their water from the Walnut River and alluvial 
wells.  Numerous watershed dams have been built in the 
basin for rural flood control and these have not been 
considered as either back up or primary sources for wa-
ter supply and no infrastructure is currently in place to 
distribute water stored in these structures.  Another po-
tential source is ground water from the Wellington forma-
tion. Preliminary evaluation of this aquifer indicates that 
it may be suitable for a short-term supply but long-term 
needs in this area of the basin cannot be met due to lim-
ited storage in the aquifer. 
 
According to the 1981 bathymetric survey(9) of El Dorado 
Reservoir, the water supply storage pool had lost about 
4 percent of its original storage capacity due to sedimen-
tation.  A more recent survey was conducted by the 
Corps in 2004.  Due to changes in technology, it was not 
possible to compare the two surveys to derive a current 
sedimentation rate that could be used to project storage 
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capacity loss to sedimentation in the future.  However, 
the 2004 survey does provide current baseline informa-
tion for future evaluations.  See the El Dorado Reservoir 
Fact Sheet for additional storage information. 

 
A bathymetric survey (Figure 2) was completed for 
Winfield City Lake in 2007.  According to this survey, the 
lake has lost only approximately 4 percent of its original 
storage capacity and is projected to be able to continue 
to supply water to the Winfield area for many years.  The 
city has taken steps to reduce sedimentation and main-
tain water quality in the lake by providing cost-share 
funds to land owners in the watershed to install best 
management practices (BMPs) to reduce nutrients and 
sediment carried in runoff. 
 
The current status of contracts of water suppliers who 
sell water to other cities and/or RWDs is summarized in 
the Bureau feasibility study report cited above.(8)   
 

Water Demand 
 
Understanding of water demand in this basin has grown 
in the past ten years.  The most comprehensive informa-
tion is available in the Bureau report cited above.  Fun-
damental to the recommendations included in the report 
is the need to manage demand for water.  Managing or 
reducing demand effectively creates additional supply 
available for essential uses and extends the life of the 
supply.  Actions taken by individuals can have a positive 
cumulative effect in reduction of water demand.  These 
include low flush toilets, low flow water faucets, hot wa-
ter on demand water heaters and other water efficient 

appliances, and xeriscaping.  City utilities can implement 
rate structures that encourage water conservation and 
demand management. 

 
Municipal and Industrial Demand 
 

In the 2007 KWO supply and demand analysis, all popu-
lation projections were developed from the county level, 
so entire counties were assigned to the basin based 
upon predominance of area and existence of larger in-
corporated areas.   The Walnut River corridor in the 
analysis included Butler and Cowley counties.  This de-
mand analysis does not include the larger region recom-
mended for water supply planning purposes. 

 
Water demand associated with the population projec-
tions is based on municipal water use as gallons per 
capita per day (gcpd) usage reported to the Kansas De-
partment of Agriculture-Division of Water Resources 
(DWR) for 2000 through 2004 by suppliers in the basin.
(2)   The quantity of water that municipalities sold for non-
domestic use is not included in gpcd calculations and 
was added to the total.  To develop the total projected 
water use from industry, commerce, agriculture and rec-
reation, all non-municipal surface water points of diver-
sion within five miles of the main stem of each basin 
were selected.   
 
The projected surface water demand increase on the 
Walnut River corridor and El Dorado Reservoir is primar-
ily associated with the anticipated demand increase of 
Butler County.  As discussed above, further evaluation of 
future water supply and demand should be done in a re-
gional context rather than a basin context.  
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Resources 
 
1. Kansas Water Office. 2007. Surface Water Supply 

and Demand Projections for Selected Basins in East-
ern Kansas.    

 
2. Kansas Water Office. 2006. Kansas Municipal Water 

Use.  
 
3. Kansas Water Office. 2007. Kansas Municipal Water 

Conservation Plan Guidelines.    
 
4. Kansas Water Office.  2002.  Status Report State of 

Kansas Water Marketing and Assurance Programs, 
Multipurpose Small Lakes Program.  

 
5. Kansas Department of Health and Environment. 

2006. Public Water System Capacity Development 
Assessment.   

 
6. Kansas Department of Health and Environment. 

2006. Public Water Supplies Drought Vulnerability 
Assessment.   

 
 

7. Kansas Department of Agriculture, Division of Water 
Resources. 2006. Public Water Suppliers, Sources 
and Purchasers. 

 
8. Bureau of Reclamation.  2008.  “Walnut and Lower 

Arkansas River Basins Water Supply Special Study – 
Kansas”.   

 
9. Professional Engineering Consultants, P.A.  January 

2000.  Butler County Public Wholesale Water Supply 
District Feasibility Study. 

 
10. Kansas Water Office.  November 1998.  Walnut Ba-

sin Area Regional Water Supply Strategic Analysis. 
 
11. Regional Economic Area Partnership. http://

www.reap-ks.org 
  

Recommended Actions 
 
1. Continue to support collaborative efforts of the 

REAP to provide leadership in regional planning for 
water including urban growth issues (see Regional 
Planning for Urbanization Basin Priority Issue). 

 
2.   Develop inter-basin hydrologic models with location 

specific supply and demand information.   
 
3.  Identify options for supply and demand management 

including: interconnections between public water 
suppliers, better use of existing supplies, dredging, 
development of new supplies, modification of reser-
voir operations, conservation measures, and indi-
vidual responsible use of water through residential 
activities.  Refine plans to reflect outcomes of identi-
fied options. Implement the most beneficial and 
cost-effective options. 

 
4. Begin incorporating demand management into util-

ity operations.  Demand management should also 
include education of and interaction with the devel-
opment community and include existing local au-
thorities. 
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Issue 
 
Demographic shifts in the Walnut basin are influencing 
land use patterns, water supply and distribution infra-
structure, wastewater treatment and disposal, flood dam-
age management, and natural and biological resources. 
The Walnut basin is strongly influenced by demographic 
changes in the eastern portion of the Lower Arkansas 
basin which is experiencing similar demographic im-
pacts.  Municipalities seek to guide development within 
their boundaries or designated growth areas to maximize 
efficiency of providing services.  Unplanned rural subdi-
visions can challenge the provision of services when mu-
nicipal boundaries reach rural water district (RWDs) 
boundaries. 
 
Description 
 
Since settlement, land use in the Walnut basin has been 
primarily farming and agriculture, dominated by beef cat-
tle production. Oil was discovered in the area in 1915 
resulting in a rapid increase in population.  
 
The northern part of the basin, generally in Butler 
County, is one of the fastest growing areas in the state, 
with Butler County as a whole ranked ninth in population 
growth between 2000 and 2005. While the rural farm 
based population is generally declining, there has been 
considerable growth of non-farm residences in rural ar-
eas outside of city limits in which residents generally 
commute to employment in El Dorado, Wichita, or the 
surrounding suburban communities.   
 
Although Sedgwick County and Wichita are in the Lower 
Arkansas River basin the western part of the Walnut ba-
sin is influenced by the Wichita metropolitan area econ-
omy, land use patterns, and population. The influence of 
the Wichita metropolitan area on population in the Wal-
nut basin, especially in Butler County, has been appar-
ent since the 1950s. Growth in the western parts of the 
counties can be attributed to an eastward expansion of 
the Wichita industrial and metropolitan area. This is en-
hanced by the well developed transportation system 
which makes the area accessible via a network of roads 
and highways. Several railroad lines and municipal air-
ports, including the Wichita municipal airport, also pro-
vide accessibility.   
 
Although these areas are economically and demographi-
cally connected, no integrated plan for management of 
water and wastewater and natural resources has been 
developed for the area. 
 

 Population Trends 
 
Figure 1 shows population trends and projections in But-
ler and neighboring counties from 1990 projected to 
2020.  

 
Regionally, the population of the Wichita Metropolitan 
Area, which includes Butler, Sumner, Harvey and Sedg-
wick counties, has been both positive and steady. The 
population of El Dorado has increased at rates faster 
than the metropolitan area and the state during the past 
decade: 17.9% compared to 7.7 percent and five per-
cent. The growth rate in the Wichita metropolitan area 
was also greater than the growth rate for the State of 
Kansas between 1980 and 1990.   
 
The population of El Dorado grew by 4,387 persons be-
tween 1940 and 2000 (Figure 2).  Between 1960 and 
1980, El Dorado saw its largest population decrease of 
the past fifty years as it lost over 2,000 persons, nearly 
20% of its population. Since that time, El Dorado's popu-
lation has steadily increased, growing by 9.5% during 
the decade of the 1980's. From 1990 to 1997, it is esti-
mated that El Dorado grew by 18%, increasing by 2,064 
persons. El Dorado is projected to continue growing. It is 
in one of the fastest growing counties of the region and 
is expected to grow by about 5,847 persons in the next 
twenty years.(1)   
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 Urbanization Impacts 
 
Community officials are interested in growth of their re-
spective communities. Scattered subdivisions outside of 
municipal service areas in this region often develop 
around urban centers with little or no long range plan-
ning to provide permanent, economical water and waste-
water services and to avoid the creation of nuisance 
conditions and public health problems. Common results 
include failing onsite wastewater systems, overloaded 
sewer lines, inadequate water distribution pressure and 
overloaded or undersized water and wastewater treat-
ment facilities. 
 
Conflicts have arisen between RWDs and municipalities 
concerning water supply service areas 
and distribution systems.  Availability of 
utilities outside municipal boundaries 
supports growth of isolated subdivi-
sions, contributing to unmanaged 
growth, and the need for enhanced 
transportation system and other infra-
structure development to move people 
and goods. Impacts on the efficacy of 
fire protection services have occurred. 
Unmanaged suburban development 
has resulted in subdivisions using on-
site wastewater systems because mu-
nicipal wastewater treatment is not 
available outside of municipal service 
areas.  
 
Changes in land use from agricultural 
use to roads, homes and businesses 
have resulted in increased runoff and 
nonpoint source pollution into receiving 
waters, and fragmented habitat and 
natural areas. Valuable wetlands and 
riparian areas that buffer streams from 
pollutants have been lost. 
 
In the Walnut basin, due to lack of widespread quantities 
of high quality ground water, development of housing in 
a non-dense manner is facilitated by the development 
and presence of rural water systems. Many rural subdivi-
sions could not be viable if they were solely dependent 
upon  ground water supplied water wells. Also facilitating 
the ability of isolated subdivisions to be viable is the 
availability of other utilities including electricity and 
phone service.  Due to the remoteness of some of the 
outlying subdivisions that cannot be served by municipal 
wastewater systems, onsite systems are sometimes 
constructed in sensitive alluvial ground water areas, sub-

jecting them to possible pollution from wastewater.   
 
 Local Planning Authorities 
 
In the League of Kansas Municipalities publication 
“Kansas Local Government Law”(2), an entire chapter is 
devoted to Kansas Planning and Zoning Laws. The 
document states “The statutory scheme for planning and 
zoning by local governments in Kansas reflects a smor-
gasbord of laws that authorize cities, counties, town-
ships, improvement districts, metropolitan planning com-
missions, regional planning commissions, and airport 
and port authorities to engage in some form of planning 
and zoning.”  A cornerstone of city and county planning 
is development of a Comprehensive Plan. These plans 

are to provide for the coordinated devel-
opment of the city or county regarding the 
use of land, population and building inten-
sity standards, public facilities, public im-
provement priorities, capital improvement 
plans, conservation of natural resources, 
and other elements deemed necessary to 
the proper development of the area.  
Plans are implemented by city and county 
zoning and subdivision regulations.  In the 
counties most influenced by growth pat-
terns in this region, Butler, Harvey, Reno 
and Sedgwick counties have zoning ordi-
nances.  Cowley County does not, except 
for in a small area around the community 
of Udall. 
 
Most counties in the area, and particularly 
Sedgwick and Butler counties, operate 
under different regulations for planning 
and development. Within counties, regu-
lations also vary among cities. Subdivi-
sion regulations that could impact water 
and wastewater, stormwater runoff, and 
maintenance of valuable or sensitive 

open space also differ. Long range comprehensive plans 
stop at county lines and do not include regional consid-
erations. Cities can control development within a three 
mile radius of their boundary through inter-local agree-
ments between the city and county. Many rural subdivi-
sions are outside of these boundaries.   
 
 Regional Planning 
 
Community leaders recognized the benefits of and need 
for integrated planning in 1997 when the Regional Eco-
nomic Area Partnership(4) (REAP), was formed.  REAP is 
comprised of thirty-four city and county governments in 

Rural Water Tower.   
Photo courtesy KGS. 
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nine counties of South Central Kansas, which include 
Butler, Cowley, Harper, Harvey, Kingman, McPherson, 
Reno, Sedgwick and Sumner counties. These jurisdic-
tions have voluntarily joined together for two primary pur-
poses: first, to guide state and national actions that af-
fect economic development in the region; and second, to 
consider and adopt joint actions among member govern-
ments that enhance the regional economy. Figure 1 
shows the member counties of REAP.  
 
Recognizing that the availability of adequate quantities 
of good quality water is essential to economic growth, 
and that comprehensive planning is necessary to protect 
water and natural resources, a Water Resources Com-
mittee was established in 2003. One of the REAP goals 
for 2008 was to “Review progress of the REAP Water 
Resources Committee to ensure appropriate action that 
will encourage collaboration among local governments 
on regional issues of water quality and water supply.”   
 
Goals of the Water Resource Committee for 2008 are 
established in the annual work plan.  These are: 
 
• Serve as a regional conduit for dissemination to 

members of information and education regarding the 
various activities, programs, funding and initiatives 
as to the various federal, state, regional and local 
agencies involved in water quality and supply issues 
in the South Central Kansas Region; 

• Serve as a regional voice on behalf of the members 
before federal, state, regional and local agencies and 
organize member involvement in the activities of 
those agencies; 

• Develop and implement a regional water plan; 
• Organize and coordinate collaborative efforts on re-

gional issues of water quality and water supply; and 
• Develop or organize services to member water utility 

operations.  
 
 Water Supplies 
 
As land was settled in the past centuries by families and 
entities that farmed the land, private water wells and lo-
cation of residences in proximity to reliable surface or 
ground water were the primary mechanisms of obtaining 
a safe drinking water supply.  Most homesteads were 
located on a sufficient tract of land to be able to provide 
enough food for the family and to sell the excess as cash 
crops, along with livestock production.  As time pro-
gressed, the rural residents periodically experienced 
drought conditions which led to dry wells and/or creeks 
for some period of time.  Some wells, if they were capa-
ble of reliable production, produced poor quality water.  
Innovations such as cisterns to store water provided 
some back up infrastructure during times of scarce water 
availability.  Even so, the reliable availability of adequate 
water for normal domestic use remained inconsistent. 
 

Kansas state law estab-
lished the authority of 
county commissioners to 
form RWDs in 1941.  
RWDs were intended to 
make available safe drink-
ing water throughout the 
rural landscape, to resi-
dences that were typically 
spaced widely apart. Be-
cause the original districts 
served residences that 
were not densely located 
and many miles of delivery 
lines had to be laid, stan-
dards for pipes were less 
than in more densely 
populated urban areas.  
 
Once formed, manage-
ment of the rural water 
systems is generally per-
formed by the RWD Board 
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of Directors, and the Boards have no mandate for plan-
ning; rather they are service agencies that supply water 
within their territories where there is a need for a reliable 
supply of safe drinking water for domestic purposes. 
RWDs were not intended to support urban densities and 
demands.  Building permits, zoning requirements and 
subdivision regulations are the responsibility of city and 
county governments. If a development is approved 
within the boundaries of a RWD, the district simply pro-
vides the domestic water supply. Lack of regional com-
prehensive planning can lead to case by case decision 
making for approval of rural subdivisions and other de-
velopment that may not be in the best interest of the wa-
ter and natural resources of the area.    
 
Federally indebted RWDs have protection from competi-
tion from adjacent municipalities under Title 7, United 
States Code, Section 1926(b)2. Federally indebted rural 
water districts are those with a federal loan used to fi-
nance aspects of the system. The U.S. Congress in-
tended §1926(b) to protect “federally” indebted water 
districts from competition for two reasons: (1) Congress 
wanted to better insure that the federal debt would be 
repaid, and (2) Congress desired to promote the devel-
opment of rural water systems to make water available 
to rural residents that is both economical and safe. This 
federal law protects RWDs from being incorporated into 
municipal boundaries,  If a RWD is incorporated into a 
municipality, the law requires cities to pay for lost future 
revenue of the RWD plus the infrastructure that is often 
incompatible with city standards. A key element of these 
standards is fire protection and RWDs infrastructure is 
often inadequate to perform this function.  
 
City boundaries in the region continue to expand to meet 
the demands of new residents, businesses and indus-
tries. Some cities may be unable to expand their 
boundaries when they intersect RWD territorial bounda-
ries. Municipalities are required to provide fire protection 
services and standards for pipes and other infrastructure 
to insure that they have sufficient capacity.   
 
In recent years there has been an increase in rural resi-
dences and subdivisions that are not agriculturally 
based. Some urban residents desire a more rural experi-
ence and migrate outside of city limits to tracts of land 
covering from one acre to ten or more acres. Often the 
size of rural single family development lots is dictated by 
county sanitary codes that prescribe a minimum lot size 
for which onsite wastewater systems can be utilized. 
These developments are likely to be served by RWDs 
that are already established, rather than by private water 
wells.  The districts were historically established to pro-

vide water to widely spaced residents, and as agricul-
tural land is sub-divided, the new developments are 
added to the service lines. 
 
RWDs serve a much needed purpose:  to insure that ru-
ral residents have access to clean water for domestic 
purposes. Keeping RWDs viable to fulfill that purpose is 

vital to rural community health and well being. Municipal 
water systems are designed to bring the full range of wa-
ter utility services to urban density and/or commercial/
industrial development including water for domestic use, 
fire protection and high level commercial/industrial de-
mands. In many cases RWDs may not be able to meet 
those requirements as they were designed to provide 
basic domestic level services only. Recognizing the dif-
ference in the missions of RWDs and municipal utility 
systems is key to successful resolution of the boundary 
concerns. 
 
 County Water and Wastewater  
 Management Plans (5) 

 
In 1979, by adoption of Senate Concurrent Resolution 
No. 1640, the State of Kansas adopted the Kansas Wa-
ter Quality Management Plan. One of the specific plan 
elements called for the control of pollutants from munici-
pal and domestic sources and included a program re-
quiring the development of water and wastewater man-
agement plans in urban or high growth counties.  In 
1980, and again in 1981, the Kansas Legislature passed 
statutes that required counties to develop countywide 
water/wastewater management plans to address the 
provision of acceptable wastewater management contin-
gencies in developing areas of the respective counties.    
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Counties with populations less than 30,000 could apply 
to the Secretary of the Kansas Department of Health and 
Environment (KDHE) for an exemption from preparing a 
plan.  Coordination of water and sewage service was 
required both by statutes and by regulations developed 
by the Kansas Department of Health and Environment 
(K.A.R. 28-16-80). The statutes also included a provision 
that the plans were required only if federal funds were 
available to assist local governments in their preparation. 
In addition to the 75% federal share for plan preparation, 
the Kansas Legislature provided 12.5% state money to 
assist the counties, leaving a 12.5% local share.  
 
As a result of the statutory screening process conducted 
in 1980 which addressed both population and potential 
water and sewerage problems, 19 counties were identi-
fied with immediate needs to prepare plans. Of the coun-
ties in the REAP area, Butler, Cowley, Harvey, Reno, 
and Sedgwick counties were included. Of the 19 coun-
ties identified, only eight received federal grants and be-
gan their planning 
efforts. In the REAP 
area, these included 
Butler, Cowley and 
Harvey counties. No 
planning was started 
in the others.  The 
1981 amendments to 
the Federal Clean 
Water Act removed 
the availability of fed-
eral planning money 
from the Act.  There-
fore, the unavailabil-
ity of federal funds 
negated the state 
requirement to pre-
pare the plans. 
 
The countywide water/wastewater management plans 
were required to include population projections for 25 
years beginning in 1980, and to define areas where wa-
ter and wastewater systems would be constructed to 
meet the population growth. The plans were also to de-
fine areas where onsite wastewater systems would not 
be allowed. The regulations also required that the plans 
be updated every five years. No permits for discharge of 
waste and no permits for construction of wastewater fa-
cilities would have been issued in the county unless the 
improvements were consistent with the approved plan. 
This, in effect, required the county and municipal officials 
to coordinate provision of water and wastewater services 
with other county development planning.   

In a 1985 policy issue of the Kansas Water Plan adopted 
by the Kansas Water Authority, it is noted that the state 
statute made the development of countywide water/
wastewater management plans contingent upon federal 
funding. A lack of federal funds essentially stopped the 
program, but the need for planning still existed. The pol-
icy recommended modification of the statute to remove 
the provision requiring plans only if federal funds are 
available. It further recommended careful review of the 
statute and regulations to determine if further revisions 
were necessary. The final recommendation in the policy 
was that K.S.A. 65-3308 should be revised by the legis-
lature to require preparation of countywide water/
wastewater management plans without federal financial 
support. All counties with populations greater than 
30,000 without a plan would be required to prepare a 
plan. The state would participate in 50-50 cost sharing 
with amendment of the statute.   
 
After several unsuccessful attempts at legislative action 

on amending the stat-
ute, the policy section 
was withdrawn from 
the Kansas Water 
Plan in 1993 without 
being implemented.   
 
Across the country, 
several examples ex-
ist in which compre-
hensive water and 
wastewater planning 
and implementation 
has been successfully 
implemented. Two of 
these are in the Balti-
more Metropolitan 
Area and the Durham 

North Carolina Metropolitan Area. 
 
 Water Supply and Demand 
 
See the Surface Water Supply and Conservation Issue 
in this basin section. In 2005, the Bureau of Reclamation 
(Bureau), through a Planning Assistance to States grant, 
began a process of gathering, interpreting and consoli-
dating water supply and demand information throughout 
the nine county region contained as part of the REAP, 
which includes Butler and Cowley counties.  In March 
2008, the Bureau released a draft report of the study ti-
tled “Walnut and Lower Arkansas River Basins Water 
Supply Special Study-Kansas.(3) The purpose of the 
study was to provide information for the formulation of 

Walnut Basin High Priority Issue 
Regional Planning for Urbanization 

January 2009 

Confluence of Little Arkansas & Arkansas River at Wichita.  
Photo courtesy Kansas Geological Survey. 



Page 6 

alternative opportunities to meet the future municipal and 
industrial demands and usage within the study area by 
investigating various supply sources and associated wa-
ter treatment and distribution alternatives and opportuni-
ties. Local water users are encouraged to explore inter-
local efforts to meet future water demands in the most 
cost effective manner. The information contained in this 
report is comprehensive and generally follows the re-
quirements of the County Water and Wastewater Man-
agement Plans described earlier.   
 
In 2007, the Kansas Water Office (KWO) initiated an 
analysis of water supply and demand in five Kansas river 
basins. The analysis utilized historic climate and flow, 
and current census information to predict the total water 
supply and demand in the basin over time. The prelimi-
nary finding for the Walnut basin counties is that in But-
ler County, which is primarily served by El Dorado Res-
ervoir, demand could exceed supply during a 2 percent 
probability drought by the year 2025. If other sources of 
water in the basin are included, the projection for short-
ages is in the year 2052. This evaluation did not include 
ground water availability from the Wellington formation, 
or sources from outside of the basin that are or could be 
used to supply water in the Walnut basin. However, the 
Bureau study concluded that ground water in the Wel-
lington formation is not of sufficient quality or quantity to 
provide a reliable long term source of water supply.  
Groundwater does occur in alluvial aquifers of the basin.   
 
The KWO analysis did not account for water that is used 
in the Walnut Basin that originates in the Lower Arkan-
sas basin and is distributed across basin lines by the 
City of Wichita and RWDs. Because the northern part of 
the Walnut basin is strongly influenced by regional 
growth patterns to the west, long term water supply is-
sues will be best addressed by planning with cities and 
RWDs in the eastern part of the Lower Arkansas basin. 
The foundation exists to build on the information in these 
studies to develop long term water supply plans for the 
region. 
 
 Coordination with Priority Issues in  
 the Lower Arkansas Basin 
 
The Lower Arkansas Basin Advisory Committee has also 
identified water supply as a concern and has developed 
two issues related to this: The Role of Reuse in Water 
Conservation and Long Term Public Water Supply. The 
City of Wichita and Sedgwick County are developing a 
regional Watershed Restoration and Protection Strategy 
(WRAPS) to address water quality and natural resource 
issues in the area. This group can provide additional re-

sources and expertise for development of a regional 
comprehensive plan to avoid negative impacts of urbani-
zation and preserve the quality and quantity of water 
supplies and other resources. Coordination with activi-
ties, studies, and planning in the Lower Arkansas basin 
will complement efforts in the Walnut basin. 

 
Resources 
 
1.  City of Eldorado. 2001. City of Eldorado Compre-

hensive Plan. http://www.eldoks.com/compch5b.html   
 
2. Michael R. Heim.  2001.  Kansas Local Government 

Law.  Second Edition.  League of Kansas Municipali-
ties.  

 
3. United States Bureau of Reclamation. 2008.  “Walnut 

and Lower Arkansas River Basins Water Supply 
Special Study – Kansas.  

 
4.   Regional Economic Area Partnership. 2008.  
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Recommended Actions 
 
1. The KWO, the KDHE, and other resource agencies 

should support local stakeholders in providing lead-
ership in developing a comprehensive regional wa-
tershed based plan to manage urbanization and 
minimize impacts on water resources in the area.   

 
2.  Plan development should seek consensus among 

regional stakeholders, including RWDs, on needed 
changes to local authorities to implement a compre-
hensive regional watershed based plan.  

 
3.  Determine the feasibility of using the model of 

County Comprehensive Water and Wastewater 
plans as a template for plan development.  Con-
sider recommending modification of existing, or de-
velopment of new state legislation to provide addi-
tional appropriate state oversight in plan develop-
ment and or implementation. 

 
4.  Coordinate planning efforts with the Lower Arkan-

sas basin to assure that these issues are ad-
dressed in a comprehensive manner. 

 
5.  Include consideration of the impacts of urbanization 

on water quality, public water supply, inter-basin 
transfers, flooding, resource protection and related 
issues.  
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5. Kansas Water Authority. 1985. Kansas Water Plan 

Quality Section.  Sub-section: Countywide Water/
Wastewater Management Plans.   

  
6. KDHE. 2006. Kansas Source Water Assessment Re-
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Walnut Basin High Priority Issue 
Regional Planning for Urbanization 

January 2009 



Page 1 

Issue 
 
Persistent flood damages in the Walnut basin indicate a 
need for a comprehensive evaluation of existing flood 
control infrastructure and storage to determine current 
status, mapping funding needs, and opportunities for 
flood management plans and flood damage reduction 
actions in the future.  
 
Description 
 
 Summer 2007 Flooding 
 
During the weekend of June 30 - July 1, 2007 heavy 
rains that had been occurring for two weeks caused the 
Walnut River to overflow its banks from Augusta to Ar-
kansas City, and the Whitewater River from Towanda to 
Augusta.  Rainfall during June in Cowley County totaled 
23.17 inches and nine inches fell in just four hours in 
Winfield on the afternoon of June 29th.  The Walnut River 
crested at 35.79 ft. in Winfield on July 1st, almost 18 ft. 
above flood stage.  Highway 77 was closed in areas and 
residents in many small communities were affected.  
Butler and Cowley counties were declared federal disas-
ter areas. 
 
Nearly $40 million dollars in twenty southeast Kansas 
counties, including the Walnut Basin, was approved by 
the Federal Emergency Management Agency (FEMA) 
and the U.S. Small Business Administration (SBA) to 
assist the state of Kansas and the Kansas Division of 
Emergency Management (KDEM) in the recovery from 
the severe storms and flooding during the summer of 
2007.  Watershed district flood control structures in the 
basin sustained a conservative estimate of $212,500 in 
damages during the 2007 summer flood.   
 
Although the upstream federal flood control reservoir 
functioned properly, and numerous smaller watershed 
dams also detained water, this catastrophic event served 
as a reminder that even with extensive structural efforts 
to control flooding, excessive rainfall over successive 
days will overcome the ability of the system to prevent 
damage. 
 
Rivers and streams in the Walnut basin have been his-
torically prone to flooding during high rainfall events.  
Most of the basin land cover is native prairie with fairly 
steep slopes and shallow soils making it unsuitable for 
crop production.  As a result, row crop agriculture occurs 
mainly in the fertile floodplains of rivers and streams.  
Most communities and cities are sited near stream chan-
nels and several, including Augusta and Arkansas 

City ,are located at the confluence of major rivers in the 
basin, making them vulnerable to flood damage.   
 
Construction of El Dorado Reservoir by the U.S. Army 
Corps of Engineers (Corps) began in October 1973 and 
gates were closed in June 1981 to begin filling.  Principal 
purposes of the reservoir, constructed in the upper part 
of the basin, are to manage flooding and provide reliable 
water supply. The eight watershed districts in the basin 
have constructed 215 water retention structures on tribu-
taries within the basin.  Several levees have also been 
constructed in Butler and Cowley counties. 
 
Expansion of urban development in floodplains in-
creases the potential for flood damage.  Future flood 
damages may be reduced by preventing inappropriate 
development in flood prone areas and by converting land 
uses subject to flood damage in existing flood prone ar-
eas to other more compatible uses.  Local governments 
can implement floodplain management through use of 
planning and zoning authority and in some cases 
through requirements of county sanitary codes.  There is 
no state requirement for local units of government to im-
plement floodplain management.  The Kansas Depart-
ment of Agriculture-Division of Water Resources (DWR) 
provides technical assistance to local governments and 
offers the following publication for landowners: Flood-
plain Management Guide:  Floodplain Management in 
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Kansas.  Quick Guide.(1)  There is a requirement for cit-
ies and counties identified as flood prone to be partici-
pants in the Federal Emergency Management Agency 
(FEMA) National Flood Insurance Program (NFIP) if their 
residents want access to subsidized flood insurance and 
to obtain federally backed loans on buildings in flood 
prone areas.    
 
By minimizing structural development in floodplains, the 
floodplain area is available to allow flood waters to 
spread out on the floodplain, slowing the water, allowing 
sediment to settle out, and reducing its erosive potential.  

Culverts and bridges can be designed to minimize flood 
damage by allowing adequate space for floodwater con-
veyance through them which also reduces backwater 
effects and damage to upstream areas.  Design of these 
structures can consider total anticipated build out flows. 
Total build out represents the land use that would de-
velop if the county comprehensive plan is fully imple-
mented.   Consideration can be given to allowing enough 
space in stream structures to allow adequate movement 
of floodwater through them without backing up.  Roads 
can be designed to be at elevations high enough to mini-
mize floodwater encroachment.  Increased watershed 

storage of floodwater in key areas can also reduce the 
volume of runoff.  This can lessen the amount of time it 
takes to convey the water through structures, reducing 
localized flooding. 
 
In 2002 legislation was passed that directed the Secre-
tary of Agriculture and the Chief Engineer, Division of 
Water Resources (DWR) to evaluate the Department of 
Agriculture’s (KDA) current policies regarding stream 
obstructions (roads, bridges, culverts, levees) and pre-
sent a report outlining the strengths and weaknesses of 
a watershed approach to the permitting of dams and 
other stream obstructions.  The Secretary and the Chief 
Engineer were to make recommendations to the Legisla-
ture with regard to clarifying the obligations of the Water 
Structures Program to upstream and downstream land-
owners.  A questionnaire was sent to city and county 
governments, the Kansas Department of Transportation 
(KDOT) and other interest groups to gather their input on 
pros and cons of a watershed based approach to permit-
ting of stream obstructions.  The approach would have 
required more rigorous hydrologic and hydraulic model-
ing to evaluate the effect of structures further upstream 
and downstream of proposed projects than was currently 
required.  Several alternatives were evaluated that would 
have imposed various levels of increased requirements.   
 
Two public hearings were held.  As a result of the 
evaluation and public input, the approach was not 
adopted due largely to concerns of local governments 
about increased costs and time to process permits.  In 
addition, local governments did not recognize that the 
current procedures were causing problems and the 
benefits did not seem to justify the increased cost and 
work load.  Some changes were made to the program 
including increased notification of upstream and down-
stream land owners of pending permits.  An in-house 
evaluation was conducted on several streams with per-
mitted structures to determine the downstream flooding 
impact resulting from the structures.   
 
Accumulation of debris within and behind bridges, cul-
verts and other structures is another concern. These ac-
cumulations obstruct the flow of water and can exacer-
bate the ability of the stream to carry flood water through 
permitted stream obstructions.  It is important that per-
mitted obstructions be kept clear of log jams caused by 
trees, utility poles and other debris washing into streams 
during high flows.  Management of riparian areas to pre-
vent debris from entering the system and causing block-
ages is an important part of a preventive and routine 
maintenance program.  Well managed and healthy ripar-
ian and wetland areas along streams also benefit flood 
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reduction by storing water on floodplains.   
 
Non-structural management measures also include flood 
forecast and warning systems. The National Weather 
Service provides river stage and flood forecasts for the 
basin through its River Forecast Center located at the 
Arkansas-Red River basin office in Tulsa.  The Kansas 
Mesonet Steering Committee selected priority counties 
for new weather stations in 2008. River Forecast Center 
needs were considered in this process and an additional 
near real-time hourly precipitation data station is planned 
for Butler County.  This network will become increasingly 
informative and valuable if the developing trend towards 
increased frequency of heavy rainfall continues.  This 
information may prove valuable for future design stan-
dards for permitted stream obstructions.   
  
Existing Programs and Activities 

 
Federal Emergency Management Act and Na-
tional Flood Insurance Program 

 
The Flood Management Policy Section of the Kansas 
Water Plan describes flood related activities of the 
FEMA and the NFIP.  The DWR provides coordination 
and technical assistance for the NFIP in Kansas. 
 
To be eligible to participate in the NFIP, communities 
must enact flood control ordinances designed to limit 
floodplain development and to protect those buildings 
that are constructed in the floodplain from flood damage. 
Management of floodplain development is the first prior-
ity to prevent flood damage.   
 
The DWR assists communities with the development of 
flood control ordinances and is responsible for approving 
them.  In the Walnut basin, nine communities (Andover, 
Arkansas City, Augusta, Dexter, El Dorado, Rose Hill, 
Towanda, Whitewater and Winfield) and both Cowley 
and Butler counties have enacted flood plain ordinances.  
Property owners in these communities are eligible to buy 
flood insurance through the NFIP program. Table 1 de-
tails flood damage claims since 1978.  
 
Butler County is in the top ten list of counties in the state 
for flood insurance dollars paid from 1978-2007 and has 
received the most flood insurance money in the basin. 

Butler County also shows the highest amount of claims 
filed. 
 
In 1997, FEMA initiated a plan to modernize the flood 
mapping program.  The plan proposed a seven-year up-
grade to the flood map inventory and an enhancement of 
the associated products and services.  Most existing 
FEMA flood maps were produced using now outdated 
manual cartographic techniques.  The desire was to pro-
duce digital maps compatible with computerized geo-
graphic information system software.  Federal funding to 
implement the map modernization plan has not been 
made available as of 2008.   
 
Butler and Cowley counties are in the technical review 
phase of having FEMA floodplain maps updated. Butler 
County is the highest priority for these updates. 
 
 Kansas Hazard Mitigation Plan 
 
The Kansas Hazard Mitigation Plan (Plan) was updated 
in 2007 by the KDEM.(2)  In the prioritization of risk asso-
ciated with 22 hazards that was conducted as part of the 
planning process, flooding and winter storms ranked 
second behind only tornadoes in the degree of risk pre-
sent.  The updated plan contains the following in the 
Mitigation Action Strategy Summary (Table 4.7, p. 4.53): 
“Integrate flood mitigation into KDOT construction pro-
jects. Lead agency: KDOT; Support Agency: KDA”. This 
is shown as having a medium planning priority. It is 
noted that this action applies to all new construction pro-
jects and that more coordination with other agencies is 
needed.  
 
In the Plan, KDEM included a summary of high and sig-
nificant risk dams.  A high hazard dam (Class C Dam) is 
a dam located in an area where failure could result in 
any of the following: extensive loss of life, damage to 
more than one home, damage to industrial or commer-
cial facilities, interruption of a public utility serving a large 
number of customers, damage to traffic on high volume 
roads that meet the requirements for hazard class C 
dams or a high volume railroad line, inundation of a fre-
quently used recreation facility serving a relatively large 
number of persons, or two or more individual hazards 
described in hazard class B.   A significant hazard dam 
(Class B) is a dam located in an area where failure could 

endanger a few lives, damage an 
isolated home, damage traffic on 
moderate volume roads that meet 
the requirements for hazard class B 
dams, damage low volume railroad 

County 
Number 
Policies 

Total  
Coverage 

Total  
Premium 

Total Claims 
Since 1978 

Total Paid 
Since 1978 

BUTLER COUNTY 433 $ 64,007,100 $ 237,541 394 $ 7,940,777 
COWLEY COUNTY 136 $ 13,214,300 $ 85,123 129 $ 1,540,588 

Table 1 
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tracks, interrupt the use or service of a utility serving a 
small number of customers, or inundate recreation facili-
ties, including campground areas intermittently used for 
sleeping and serving a relatively small number of per-
sons.  Dam hazard ratings are based on the risk for loss 
of life and/or property damage and are not related to the 
condition of the structure.  DWR requires emergency ac-
tion plans to be developed for high hazard dams.  In May 
2007, this requirement was extended to include signifi-
cant hazard dams.   
 
Development downstream of some small dams has re-
sulted in changes in hazard class and necessitated up-
grade of the structures.  Since 1983, any dam classified 
as high hazard is required to have a breach inundation 
map prepared to identify the extent of downstream flood-
ing that would occur if the dam were breached during a 
catastrophic event.  These maps are available to be 
used by local governments to limit development of 
houses or other structures in these inundation zones.  In 
the Walnut basin, there are 23 high hazard dams (Table 
2), of which  15 are in need of breach inundation map-
ping.  There are 31 significant hazard dams. 

The Plan also includes a summary of known flood con-
trol levees in Kansas (Table 3).  Levees, along with 
dams, are engineered to withstand floods with a com-
puted risk of occurrence (100-year flood).  The condition 
of many of these levees is unknown. 
 

Watershed Districts 
 
The eight watershed districts in the basin have devel-
oped general plans, approved by the DWR, that describe 
the location and floodwater storage capacity of flood 
control retention and detention structures recommended 
to address rural flooding.  Most impound water even dur-
ing non-flood conditions and may have benefits in addi-
tion to flood control. Several are available as back up 
sources of drinking water and some also provide recrea-

tional opportunities.  Many are used for livestock water-
ing and also protect local roads and bridges. General 
plans include watershed protection actions including 
construction of terraces, grassed waterways, and grade 
control structures to control sediment delivery to the 
structures.  
 
These general plans have been developed, modified and 
updated over the 55 years since the program was au-
thorized in Kansas in 1953. Modifications to plans gener-
ally occur when structures are de-authorized or relo-
cated, or when structures are added to the plan.  Fund-
ing for construction comes from federal, state and local 
sources and there has been a downward trend in fund-
ing in recent years as shown in Figures 1 and 2.  

Construction under the Natural Resource Conservation 
Service (NRCS) P.L. 566 Program ended in the Walnut 
basin in 1994 with 139 structures built that drain 
1,286,939 acres.  There has been no funding in Kansas 
under the program since 2006.  Fifty one additional 

Significant or High Hazard Dams in the Walnut Basin 

County* Population 
Total 
dams 

High Hazard 
(w/out plans) 

Significant 
Hazard 

Butler 63,147 232 11 (5) 9 
Cowley 34,931 128 4 (3) 14 
Harvey 33,643 29 3 (2) 3 
Marion 12,760 25 1 (1) 1 

Sedgwick 470,895 78 4 (4) 4 
*Counties either wholly or partly within the Walnut basin  

Table 2 

Levees in the Walnut Basin 

County* 

Levee 
Design 

Standard Flooding Source 

Protected 
Commu-

nity 
Federal 
Levee? 

Butler 100-yr West Branch 
Walnut River 

El Dorado unknown 

Butler unknown Whitewater River Augusta unknown 
Butler unknown Whitewater River Unincorpo-

rated  
areas 

unknown 

Butler unknown Walnut River Augusta unknown 
Butler unknown Walnut River Unincorpo-

rated  
areas 

unknown 

Cowley 100-yr Timber Creek Winfield yes 
Cowley 100-yr Walnut River Winfield yes 

* includes only counties subject to flooding by Walnut River and tributaries      

Table 3 

Congressional Appropriations 
Small Watershed Funds 

Figure 1. Federal Funding Trends 
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structures have been funded with State Conservation 
Commission (SCC) funding.  SCC statewide funding for 
watershed structures through the Watershed Dam Con-
struction Program peaked in 1994 at about 1.6 million.   
 
Watershed districts have the authority to levee taxes on 
residents within the district to be used for operating ex-
penses, new structures and routine maintenance of in-
frastructure.  Local funding can also be used to imple-
ment best management practices (BMPs) such as wet-
lands and riparian areas that also provide flood detention 
benefits.  Figure 3 shows the boundaries of existing wa-
tershed districts within the basin. 

Because of recent changes in permitting procedures for 
new dams by the Corps, environmental issues have 
emerged that must be addressed before a permit can be 
issued.  These issues are becoming increasingly chal-
lenging to address and construction of new dams has 
slowed in the past ten years.  It is unlikely that all dams 
proposed in the general plans will be constructed due to 
these challenges and decreased funding.   
 

Local Floodplain Development and Manage-
ment and Watershed Restoration and Protec-
tion Coordination 

 
The 2005 Flood Management Policy Section in the Kan-
sas Water Plan recommends multi-objective manage-
ment of flood prone areas.  Incorporation of nonstruc-
tural measures into watershed district plans can further 
enhance the reduction of damages from floods while 
also providing other benefits.  The 2007 Kansas Hazard 
Mitigation Plan also supports incorporating nonstructural 
measures into watershed plans, such as those being de-
veloped as part of the Watershed Restoration and Pro-
tection Strategy (WRAPS).   
 
Since 2005, the state has coordinated the development 
of WRAPS.  Local WRAPS groups develop management 
plans to address locally identified priority issues. Water-
shed Districts and WRAPS groups can work together to 
address multiple resource concerns through implemen-
tation of BMPs.  Actions taken to address total maximum 
daily load concerns, such as establishing or maintaining 
healthy riparian areas, can also positively impact flood 
flows.   A one acre wetland has the potential to provide 
storage for 1.5 million gallons of floodwater, while also 
filtering pollutants before discharge.  Management of ri-
parian areas to prevent debris accumulation can also be 
address by WRAPS.  By sharing resources and exper-
tise, multiple objectives can be achieved.   
 
A WRAPS group has been formed in the Grouse Creek 
watershed and non-structural activities are being evalu-
ated in their planning.  A WRAPS group is being formed 
in the watershed above El Dorado Reservoir.  These ef-
forts present an opportunity to integrate planning efforts.  
 
 
 
 
 
 
 
 
 

Figure 2. State Funding Trends 

Figure 3. 
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Resources 
 
1. Kansas Department of Agriculture, Division of Water 

Resources.  Floodplain Management Guide. 2008. 
http://www.ksda.gov/includes/document_center/
structures/Floodplain/ksqg_web.pdf 

 
2. Kansas Division of Emergency Management Adju-

tant General’s Department. November 2007. Kansas 
Hazard Mitigation Plan. 

 
3. Federal Emergency Management Agency. August 1, 

2002.  National Flood Insurance Program: Program 
Description.  

 
4. Kansas Water Office. July 2005.  Small Dam Safety 

and Rehabilitation. Kansas Water Plan Background 
Paper No. 76. 

 
5. Kansas Water Office. 2003. The Kansas Water Plan 

Fiscal Year 2005 Update; July 2003.  Final Draft. 
Flood Management Policy Section 

  
6. USDA Natural Resources Conservation Service.  

2006. Kansas 2006 Update: Watershed Protection 
and Flood Prevention Program (PL-566). Salina, 
Kansas: March 23, 2006. 

Recommended Actions 
 
1. Assess the effectiveness of existing flood control 

infrastructure and develop plans to reduce flood 
damage to this infrastructure.  Ensure that infra-
structure is maintained and free of debris accumula-
tion. 

 
2. Complete repairs of damaged flood control struc-

tures and deferred maintenance needs. 
 
3. Determine the current floodplain status and promote 

NFIP participation, model ordinances and best man-
agement practices to local units of government.  
Limit development in the 100 year floodplain using 
Flood Insurance Rate Maps to delineate prohibited 
areas. 

 
4. Engage in WRAPS to integrate comprehensive wa-

tershed based flood management with existing 
floodplain and riparian programs.  Assess and in-
ventory watersheds to identify potential locations for 
non-structural flood control measures. 

 
5. Minimize the amount of land owned by the govern-

ment when purchasing land by involving the private 
sector and offering the land for sale for appropriate 
uses. 

 
6. Complete development of emergency plans for high 

hazard dams. 
 
7. Complete breach zone mapping. 
 
8. Coordinate with the DWR Water Structures Pro-

gram to determine if increased hydrologic and hy-
draulic evaluation of stream obstructions should be 
considered in the Walnut basin or in parts of the ba-
sin particularly prone to flooding.  Identify and evalu-
ate flood prone areas that may be attributed to per-
mitted stream obstructions.  Consider costs to repair 
damages against costs to implement the program.  
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Issue 
 
Increasing public access to the state’s lakes, rivers and 
streams, and recognizing the associated economic, so-
cial, and quality of life benefits to be derived from fishing, 
boating and other water-related recreational activities is 
an objective of the Kansas Water Plan. The Walnut 
River is not open for public access under Kansas law.  
However, the river and its tributaries do present numer-
ous opportunities for recreation including boating, hunt-
ing, hiking, fishing, wildlife viewing, and camping. The 
entire extent of current opportunities and access areas is 
unknown and opportunities to consolidate areas with ac-
cess have not been evaluated.   
 
Description 
 
The Kansas State Comprehensive Outdoor Recreation 
Plan (SCORP)(1) states that evaluation of recreation 
needs of the Walnut basin area indicates that there is an 
historic and current demand for additional water based 
recreation in the Walnut basin. These include needs for 
outdoor, water oriented, recreational activities such as 
swimming beaches, picnicking areas, camping areas, 
boating (including kayaking and canoeing), fishing, and 
water skiing.  The report documents increasing percep-
tion by the public of the value of natural areas.  Activities 
associated with these areas include hiking, horseback 
riding, recreational walking, birding and other wildlife 
viewing, and open space experiences. Recently there 
has been increased interest in canoeing/kayaking on 
navigable rivers in Kansas. 
 
The FY 2005 Kansas Water Plan states that although 
the Walnut Basin has two major reservoirs on the river 
system that have recreation components (El Dorado and 
Winfield City), there is still a demand for more water-
based recreation facilities. The Walnut River and its 
tributaries are not among the three rivers in the state 
considered available for public access and use. On tribu-

taries to El Dorado Reservoir, river/stream access does 
exist in public lands included in the flood control pool.  
The same is true for Grouse Creek, in the area of the 
flood control pool of Kaw Reservoir in Oklahoma. 
 
A survey asking why people do not participate more in 
outdoor recreation, completed during development of the 
SCORP, found that “not enough time” or “not interested”, 
ranked #1 and #2 . Consistently ranking 3rd was the dif-
ficulty of gaining access to private areas. When coupled 
with not enough public facilities, the primary barrier to 
outdoor experiences that can be addressed by suppliers 
becomes clear: Inadequate access. The barrier is even 
more apparent where rivers are not even open to the 
public whether or not access points are available.(2) 

 
Despite restricted access due to water laws of the state, 
canoeing and other float type activities have become in-
creasingly popular in Kansas, with reported participation 
increasing by 80% in the last decade.(1) Public access is 
generally provided only on navigable rivers and the up-
per reaches of public reservoirs. In general the Stream 
Access Program of the Kansas Department of Wildlife 
and Parks(4) (KDWP) is used to provide a systematic ap-
proach to implementing general access to navigable 
Kansas streams. The system is developed by identifying 
candidate sites, prioritizing their potentials, and schedul-
ing development when funding is available. The Walnut 
River is not considered to be navigable so is not eligible 
for this program. 
 
Existing Opportunities for Walnut River/Stream Access 
 
The Walnut River and four of its tributaries are im-
pounded to form El Dorado Reservoir in the northern 
part of the basin. In the flood control pool and the area 
within it managed for wildlife, the river and three of the 
tributaries have access for boating on them. Put-in and 
take-out for access to the Walnut River above El Dorado 
Reservoir are at the Chelsea Boat Ramp. The round trip 
distance from the access point is six miles. Cole Creek, 
Durechen Creek and Satchel Creek all have useable ca-
noe access at their respective bridges on Highway 177. 
The Cole Creek access provides an eight mile round trip 
float. The Durechen Creek access point provides a 
round trip float of four miles. The Satchel Creek access 
provides a two mile round trip float.   
 
Within the Kaw Reservoir Wildlife area there are four ac-
cess points on Grouse Creek. From Silverdale to Trad-
ers Bend in Oklahoma, the northernmost access points 
provides a  four and a half mile stretch of Grouse Creek 
that when combined with a float on the Arkansas River 
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to Traders Bend in Oklahoma makes a total of 13.5 
miles. Intermediate access points are available along the 
entire stretch. The Silverdale Boat Ramp south of Silver-
dale provides a float of four and a half miles to the con-
fluence with the Arkansas River. The 2nd Street Bridge 
Access point provides a float of three miles to the conflu-
ence with the Arkansas River. The 3rd Street Bridge Boat 
Ramp includes two miles to the confluence with the Ar-
kansas River.  There is a take out at the Lower Grouse 
Creek boat ramp. 
 
Depending on the flow conditions within both the river 
and the impounded water, canoeing/kayaking in these 
areas can vary from being much like on a still water res-
ervoir with little flow, to high rushing water during high 
runoff conditions. The canoeing/kayaking experience 
sought by participants is usually on fast flowing water 
more typical of un-impounded conditions.(3) 

 
Kansas Department of Wildlife and Parks Programs 
 
KDWP has developed some innovative programs to en-
hance public access to private lands.   
 
Walk-in Hunting Access Program(4) The Walk-in Hunting 
Access (WIHA) program was established in 1995 in an 
effort to enhance the strong Kansas hunting heritage by 
providing hunting access to private property. The pro-
gram has grown to one of the most successful access 
programs in the country. By 2004, over one million acres 
in Kansas were enrolled in the program providing numer-
ous opportunities for sportsmen to pursue their favorite 
game at no additional charge. Although the majority of 
the acreage provides good to excellent upland game bird 
hunting, some areas provide opportunities for deer, wa-
terfowl and squirrel hunting as well.  
 
Landowners receive a modest payment in exchange for 
allowing public hunting access. Payments vary by the 
amount of acres enrolled and length of the contract pe-
riod. Contract dates can be established from September 
1 or November 1 through January 31 of each year. In 
addition, other lands are leased for spring turkey hunting 
only (April 1- May 31). Land enrolled can be in the Con-
servation Reserve Program (CRP) native rangeland, 
wheat or milo stubble and riparian or wetland areas. The 
area is posted with signs designating it as a WIHA, regu-
larly patrolled, and safety zones are  clearly marked. Li-
ability is waived from private individuals who lease land 
to the state for recreational purposes. State law provides 
immunity from damages or injuries resulting from ordi-
nary negligence. Maps showing areas enrolled in the 

WIHA can be found at the KDWP website listed in the 
resources. 

Fishing Impoundments and Stream Habitats Program.(5)  
The Fishing Impoundments and Stream Habitats 
(F.I.S.H.) program is patterned after the WIHA Program 
with a goal of increasing public fishing opportunities in 
Kansas. The F.I.S.H. Program was first introduced to 
Kansas anglers and landowners in 1998. KDWP leases 
private waters from landowners for public fishing. Land-
owners participating in F.I.S.H. receive payments, which 
vary according to the number of water acres enrolled in 
impoundments or the length and quality of the streams. 
Annual payments are based on $40 per acre for im-
poundments and from $500 - $1000 per stream mile. 
Waters need to be available for public access from 
March 1 to October 31.  

F.I.S.H. provides anglers with a place to fish while leav-
ing the land in private ownership, contributing to the 
strengthening of rural-urban ties. KDWP officials periodi-
cally patrol F.I.S.H. areas. Violators are ticketed or ar-
rested for vandalism, littering or failing to comply with 
fishing regulations. Access is limited to foot traffic, ex-
cept on roads designated by the landowner in the case 
of very large tracts of land.  

Each year, the KDWP publishes a fishing atlas outlining 
each body of water enrolled in the program and anglers 
are asked not to contact landowners. The atlas also con-
tains information about the species of fish present for 
each water type. This program is made possible by the 
Federal Aid in Sport Fish Restoration Act, a federal aid 
project funded by purchase of fishing equipment.  Land-
owners have the option to withdraw from the program at 
any time. They will be paid a prorated portion of the 
agreed payment and provided with signs denoting that 

El Dorado Reservoir 
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the water has been removed from the program.  

Regulations related to the F.I.S.H. Program area listed in 
the Resources section of this document. 

Liability is a valid concern. However, state law provides 
that private individuals who lease their land to the state 
for recreational purposes are immune from ordinary neg-
ligence. 
 
Opportunities with the Kansas Department of Trans-
portation 
 
The Kansas Department of Transportation (KDOT) al-
lows river access at some areas on which they own 
easements and rights of way for bridges and other river/
stream structures. While the land upstream and down-
stream of these public access points is privately owned, 
if landowner permission could be secured between the 
points, reasonably large stretches of the river for boating 
could be developed.   
 
Increasing Access through Private Lands 
 
The Walnut River and tributaries are not open to public 
use by state law. Landowner permission on both sides of 
the stream is required for recreational use to be on the 
water. When canoeing is the preferred activity, canoe-
ists/kayakers like to have reasonable lengths of stream 
to float to compensate for the effort of getting the boat in 
the water at sometimes difficult access points. Obtaining 

permission on stretches long enough to provide for a 
reasonable length float trip is difficult, and access is not 
always readily available even if landowner permission is 
granted.  Many landowners whose land borders the 
streams have concerns about allowing access due to 
potential noise, trash, and general degradation of the 
area. A suggestion has been made that a licensing pro-
gram be developed for groups or individuals to be au-
thorized to lead groups of people on float trips on private 
lands. A licensing program would ensure responsibility 
and include acceptable standards for conduct on public 
and private lands. Restrictions similar to those related to 
the F.I.S.H. Program could be part of the license. 
 
Table 1 summarizes publicly accessible water based 
recreation in the Walnut River basin. Clearly most ac-
cess is associated with community and state fishing 
lakes with little available on flowing water in the Walnut 
basin.  
 
 
 
 
 
 
 
 
 
 
 

Table 1 
Water Based Recreation Opportunities by Basin and Category 

Kansas, December 1999(1) 

River 
Basin Category  Name of Facility County 

Water 
Surface 
Acres 

Number of Facilities with Selected Activities 

Boat Camp Fish 
Hiking 
Trails Hunt Picnic Swim 

WAL Community Lake Lake George Butler 4.0 0   yes yes yes   yes   
WAL Community Lake Sixth Street Pond Cowley     yes   yes yes   yes   
WAL Community Lake Winfield City Lake Cowley 1,130.0 800 yes yes yes yes yes yes yes 
WAL Community Lake Winfield Island Park Lake Cowley 7.0     yes yes     yes   
WAL Large Reservoir El Dorado Butler 8,000.0 4,100 yes yes yes yes yes yes yes 
WAL River Access Arkansas River at Arkansas City Cowley         yes         
WAL River Access Arkansas River - Kaw Wildlife Area Cowley       yes yes         

WAL River Access 
Grouse Creek - upper end of  
Kaw River Cowley     yes   yes         

WAL River Access 
Walnut River - upper end of  
El Dorado Reservoir Butler         yes         

WAL River Access Walnut River at Winfield Cowley         yes         
WAL State Fishing Lake Butler Butler 124.0 351 yes yes yes   yes yes   
WAL State Fishing Lake Cowley Cowley 84.0   yes yes yes     yes   
WAL State Fishing Lake Kaw WA Cowley 14.0   yes   yes         

Hunting 
Acres 
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Resources 
 
1.   Kansas Department of Wildlife and Parks. 2008. 

“State Comprehensive Outdoor Recreation Re-
port”. http://www.oznet.ksu.edu/Stevenson/
SCORP.pdf  

 
2.   Wichita State University. 2001. “Water Recreation 

Needs Assessment.”    
 
3. Dave Murphy.  2008.  Paddling Kansas.  Trails 

Books. 
 
 

4.   Kansas Department of Wildlife and Parks. 2008. 
http://www.kdwp.state.ks.us/news/Other-Services/
Private-Landowner-Assistance/Wildlife/Walk-in-
Hunting.  

 
5. Kansas Department of Wildlife and Parks. 2008. 

http://www.kdwp.state.ks.us/news/Fishing/Special-
Fishing-Programs-for-You/Fishing-Impoundments-
and-Stream-Habitats-F.I.S.H.-Program. 

 
6. Kansas Department of Wildlife and Parks Regula-

tions for the F.I.S.H. Program. K.A.R. 115-8-1; 115-
8-4; 115-8-5; 115-8-9; 115-8-11; 115-8-12; 115-8-
14; 115-8-15; 115-8-18; 115-8-19; 115-8-20. 

Recommended Actions 
 
1. Inventory existing access points along the Walnut 

River and tributaries outside of authorized public 
use areas that have access provided by KDOT, 
WIHA or F.I.S.H. programs.  Determine the feasibil-
ity of developing additional access points that could 
be linked together to provide reasonably long float 
experiences. 

 
2. Encourage the use of conservation easements by 

private landowners with stream frontage that would 
be willing to allow public recreation in target areas 
to link with access points identified above.  Conser-
vation easements on riparian lands have multiple 
benefits. 

 
3. Continue to promote participation in the WIHA Pro-

gram and target areas containing stream segments 
with potential access development. 

 
4. Continue to promote the F.I.S.H. program especially 

on contiguous tracts of land with potential for ac-
cess development. 

 
5. Explore the possibility of establishing a stream ac-

cess program with the KDWP that would provide 
payment to private landowners who allow boaters to 
float through their properties. 

 
6. Explore the possibility of a sponsored licensed tour/

float guide to raise confidence in landowners con-
cerned with nuisance and liability issues.  The li-
cense could have similar restrictions as the F.I.S.H. 
program to ensure responsible use of the streams. 
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