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This chapter provides an inventory of the watershed 
structures above two public water supply reservoirs in 
the Marais des Cygnes River basin. Data in the inven-
tory of structures that currently exist in the basin in-
clude construction date, drainage area and amount of 
storage at the time of construction. Also included is 
the number and relative size of structures that are 
planned but to date have not been constructed.  
 
Background 
Most small watershed impoundments and flood con-
trol structures in Kansas were authorized by the Flood 
Control Act of 1944 (PL78–534) and the Watershed 
Protection and Flood Prevention Act of 1953 (PL83–
566). There are over 1,500 flood control and grade 
stabilization structures in Kansas; at least 830 were 
constructed with financial assistance from the U.S. 
Department of Agriculture, Natural Resources Conser-
vation Service (NRCS). Most of the structures in the 
NRCS database are small watershed dams; however, 
the database also includes small stock ponds and other 
flood control structures such as bank stabilization 
structures. 
 
The Kansas Department of Agriculture, Division of 
Conservation (DC) administers a watershed dam con-
struction program and since 1974 has provided finan-
cial assistance for construction of small watershed im-
poundments in Kansas. The DC receives funding from 
the State Water Plan Fund for construction and main-
tenance of small watershed impoundments and other 
conservation projects. There are currently 543 small 
watershed impoundments in Kansas constructed with 
DC funds.  
 
Some small watershed impoundments provide a 
source of water for small towns and rural water dis-
tricts and have recreational uses; however, none of the 
impoundments in the Marais des Cygnes River basin 
are used for water supply. Watershed impoundments 
help control flooding and improve water quality in the 
watershed immediately downstream of the structure 
because they are designed to trap sediment and con-
taminants. It is this latter benefit that can be a pre-
dominant factor in reducing sediment transport in a 
watershed, especially if a large number of small im-
poundments are located within the watershed. There 
are 83 watershed districts in Kansas that plan and ad-
minister the construction and maintenance of small 
watershed impoundments in the state.  
 

The relationship between the percentage of the water-
shed affected by impoundments and suspended sedi-
ment concentration indicates that as the number of im-
poundments in the watershed increases, suspended 
sediment concentration decreases (USGS, 2003). 
 
Inventory of Watershed District Structures in the 
Marais des Cygnes River Basin 
There are 25 public water supply lakes in the Marais 
des Cygnes River basin. Three are federal reservoirs: 
Hillsdale, Melvern and Pomona. Melvern and Pomona 
Reservoirs have watershed districts within their drain-
age basins. None of the 25 small public water supply 
lakes have existing watershed structures in their drain-
age basin and only two of the lakes have planned wa-
tershed structures. Cedar Valley Lake, in Anderson 
County has 14 planned structures and one structure is 
planned above Osage City Lake, in Osage County.  
Cedar Creek Lake in Bourbon County was constructed 
by the Upper Marmaton Watershed District No. 102 
and serves as public water supply for Bourbon County 
Rural Water District No. 2, Prescott and Uniontown.  
This inventory is limited to the two watershed districts 
above Melvern and Pomona Reservoirs. The first 
structure was built in 1955 in the Switzler Creek Wa-
tershed District No. 63; the newest structure, in the 
Upper Marais des Cygnes Watershed Joint District 
No. 101, was finished in 2005.  
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Figure 44. 
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Structures Built 
 
Melvern Reservoir 
There is one watershed district above Melvern Reser-
voir, Upper Marais des Cygnes No. 101. Twelve struc-
tures have been built starting in the early 1980s, with 
the last structure built in 2005. Eleven of the structures 
were built with cost-share funding from the DC. 

Pomona Reservoir 
There is one watershed district above Pomona Reser-
voir, Switzler Creek No. 63. It has four structures that 
were completed between 1955 and 1962 with cost-
share funding from the NRCS. 
 
 

Structures Planned 
 
Melvern Reservoir 
A total of 44 watershed structures were originally 
planned for Upper Marais des Cygnes Watershed Dis-
trict No. 101 above Melvern Reservoir. If all of the 
planned structures were built, 18% of the drainage 
area for Melvern Reservoir would be regulated by wa-
tershed impoundments.  
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Summary Statistics for Existing Watershed Structures  
Above Melvern Lake 

Description (12 Structures) Total Avg. Min. Max. 
Age of Structure in Years -- 17 6 29 
Top of Dam Storage in AF 4,515 411 124 709 
Principal Spillway Storage in AF 
(Sediment Volume) 494 45 21 80 
Principal Spillway Area in Acres  
(Sediment Pool) 116 11 4 15 
Drainage Acres 6,445 716 292 1,780 
Table 12.   

Summary Statistics for Existing Watershed Structures 
Above Pomona Lake 

Description (4 Structures) Total Avg. Min. Max. 
Age of Structure in Years -- 53 49 56 
Top of Dam Storage in AF 6,923 1,731 175 4,537 
Principal Spillway Storage in AF 
(Sediment Volume) 369 92 10 175 

Principal Spillway Area in Acres 
(Sediment Pool) 78 20 4 34 

Drainage Acres 6,492 1,623 471 3,130 
Table 13.  

Summary Statistics for Planned Watershed Structures 
Above Melvern Lake 

Description (32 Structures) Total Avg. Min. Max. 

Top of Dam Storage in AF 11,915 372 91 1,291 

Principal Spillway Storage in AF 
(Sediment Volume) 2,178 68 16 228 

Principal Spillway Area in Acres  
(Sediment Pool) 368 12 2 28 

Drainage Acres 34,605 1081 256 3642 

Table 14.  

Figure 45. 

Figure 46. 
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Pomona Reservoir 
A total of five watershed structures were originally 
planned for the Switzler Creek Watershed District No. 
63 above Pomona Reservoir. If all of the planned 
structures were built, less than six percent of the drain-
age area for Pomona Reservoir would be regulated by 
watershed impoundments. 

Sediment Yield Reductions 
Seven different watershed districts are located within 
the drainage areas to six ambient stream water quality 
monitoring sites operated by the KDHE in the Marais 
des Cygnes River basin. The KWO reviewed the rela-
tion between the sediment yields calculated at the six 
monitoring sites to the total, controlled and uncon-
trolled, drainage areas as formed by the watershed 
structures of the seven watershed districts. The esti-
mated sediment yields derived from six of the KDHE 
ambient water quality sampling sites were first com-
pared to the total drainage area at the water quality 
sampling location and then to the total drainage area 
not controlled by watershed structures (the uncon-
trolled drainage). The uncontrolled drainages area ex-
plained slightly more of the variation in the estimated 
sediment yields of the six watersheds (covered by the 
seven watershed districts) than did the total drainage 
area by itself. The regression model developed to re-
late sediment yield to uncontrolled drainage area is 
shown in the left column of the figure below. 
 
A large number of watershed structures within the 
seven watershed districts reviewed in this analysis are 
still pending construction. The drainage area con-
trolled by the pending structures is known. Using the 
relation between predicted sediment yield and uncon-
trolled drainage previously developed, a prediction for 
the sediment yields in each of the six monitoring site 
watersheds was created by subtracting the drainages of 
the pending structures from the uncontrolled drain-
ages. The change from the predicted current sediment 
yield to the potential sediment yield, if all pending 
structures were built, formed the estimate for the sedi-
ment yield reduction from the pending watershed 

structures. That estimated reduction totaled 53,105 
tons per year. 
 
The estimate for the cost of building the pending 
structures was created by comparing the total cost of 
the 30 newest structures that were partially funded by 
state cost-share and built in watershed districts in east-
ern Kansas, to their drainage areas. The regression re-
lation is shown in Figure 47. Three structures and their 
cost were excluded from the relation (marked with 
‘X’s’ in the figure below). Two of those excluded 
structures were in the same watershed district and their 
construction cost appeared unusually high compared 
to most of the rest of the structures in cost, given their 
drainage area size. The other excluded structure had a 
large negative regression model residual; meaning the 
cost to build the structure was unusually low, given its 
drainage area size, relative to the other 27 structures in 
the model. 
 
For each of the pending watershed structures in the 
studied watershed districts, the total construction cost 
was estimated and then summed by the drainages that 
coincide with the KDHE sampling locations and sedi-
ment yield estimates that were created there. The total 
construction costs to build pending structures by the 
watersheds formed by the KDHE sampling sites are 
shown in the final column in Table 16 ($53,434,403). 
The predicted sediment reduction to the Marais des 
Cygnes River basin by installing all pending structures 
is shown to the left of the cost in the same table below 
(53,105 tons/year). 
 
The cost associated with two sediment abatement op-
tions; stream bank stabilization/riparian restoration 
and watershed structures were compared to the option 
of reservoir dredging. The comparisons were restricted 
to the drainages of Melvern and Pomona Reservoirs.  
This comparison was not made at Hillsdale Reservoir 
because no watershed district exists in the reservoir’s 
drainage area. 
 
The estimated sediment reduction from the KWO 
stream bank sources assessment (see section 3.7, Iden-
tification of Streambank Erosion Sites, as reference) 
above Pomona and Melvern Reservoirs using bank 
stabilization and riparian restoration (assuming an 
85% efficiency of that practice) was just over 2,439 
and 22,670 tons/year (2.8 and 26 acre-feet/year reser-
voir sediment assuming a sediment bulk density of 40 
lbs per cubic foot), respectively, with an estimated 
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Summary Statistics for Planned Watershed Structures  
Above Pomona Lake 

Description (1 Structure) Total 

Top of Dam Storage in Acre Feet 1,680 

Principal Spillway Storage in AF (Sediment Volume) 122 

Principal Spillway Area in Acres (Sediment Pool) 33 
Drainage Acres 4,896 
Table 15.   
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complete installation costs of $432,059 and 
$2,174,966, respectively. Assuming a relatively low 
dredging cost at federal reservoirs of $10 per cubic 
yard (or $18.51 per ton using a bulk density of sedi-
ment of 40 lbs per cubic foot), the streambank stabili-
zation/riparian restoration practice above Pomona and 
Melvern Reservoirs would pay for itself in dredging 
costs in just over nine and five years, respectively.  
The estimated reduction in sediment loads by con-
structing the pending structures from the watershed 
structure management practice above Pomona and 
Melvern Reservoirs is 8,665 and 8,188 tons per year 
(10 and 9.4 acre-feet/year sediment assuming a bulk 
density of 40 lbs per cubic foot), respectively. The re-
spective current projected cost to build all pending 
structures above each reservoir is $855,531 and 
$5,826,222. Assuming the same $10 per cubic yard 
dredge cost, the watershed structure practice above 
Pomona and Melvern Reservoirs would pay for itself 
in dredging costs in just over five and 38 years, re-
spectively.  
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Figure 48. Figure 47. 
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Watershed Name 
KDHE 
SC Site 

Total  
Water-

shed 
Area (ac) 

Controlled  
Drainage  

(ac) 

Pending  
Controlled  
Drainage 

(ac) 

Est.  
Current  
Sed Yld  
(T/Yr) 

Federal  
Reservoir  
Drainage 

Pred Sed Ld  
by Current  

Uncontrolled  
DA (T/Yr) 

Pred Sed Ld  
by Potential  
Uncontrolled  

DA (T/Yr) 

Sed Yld  
Reduction  

(T/Yr) 

Pred Total  
New Structure  

Const Cost 
Lower Marmaton River SC208 65,920 9,137 19,296 39,388 None 43,918 32,711 -11,206 $5,852,013 

Pottawatomie Creek SC556 353,280 23,397 105,382 92,220 None 91,402 81,016 -10,387 $30,058,513 
Ottawa Creek SC616 88,960 4,516 12,352 78,961 None 54,628 50,360 -4,268 $3,782,105 

Salt Creek (Lyndon) SC578 91,520 3,282 23,936 45,270 None 55,814 47,274 -8,540 $7,060,019 
Switzler Creek SC687 24,320 6,492 4,896 11,789 Pomona Res 12,653 3,988 -8,665 $855,531 

Marais des Cygnes R. (Reading) SC742 136,320 8,877 33,350 36,478 Melvern Res 65,735 57,547 -8,188 $5,826,222 
       324,150 272,896 -51,254 $53,434,403 
         Cost/T $1,042.55 
Table 16. 
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The topography of Kansas makes viable reservoir sites 
extremely rare.  Although the need for enhanced reser-
voir storage supply is not an immediate issue in the 
Marais des Cygnes River basin, the process of identi-
fying potential sites now is critical to the KWO direc-
tive of managing water supply storage to meet future 
water supply needs. A host of criteria will ultimately 
be considered during the siting phases of any new res-
ervoir under consideration; however, to minimize fu-
ture reservoir construction costs these rare sites should 
be protected from future projects that would substan-
tially increase those construction costs. That list of 
future projects of concern would include restrictions 
on major road, railroad and utility line construction 
within any pool inundation area at the identified reser-
voir sites. 
 
Previously Identified Sites Review  
All known, previously identified reservoir site loca-
tions are summarized on a 1973 map developed by the 
Bureau of Reclamation, Department of the Interior.  
The eastern half of Kansas is replicated in Figure 49 
from the 1973 map. Each dam location within the 
Marais des Cygnes River basin on the map in Figure 
49 was evaluated as a potential reservoir site using the 
process described in the next section. 
 
New Reservoir Sites Review – 3 Phase Development 
Process 
Kansas Applied Remote Sensing (KARS) personnel 
developed stage-based flood-
plain maps for all stream 
reaches in 40 counties in eastern 
Kansas with catchments of at 
least 70 sq. mi. The 10-m (1/3 
arc second) National Elevation 
Database (NED) was used for 
these projects and a maximum 
“depth to flood” (DTF; analo-
gous to river stage) value of 15 
m was applied.  To help visual-
ize the project results, the reach-
specific DTF databases were 
merged into a single map, and a 
web mapping application was 
d e v e l o p e d  ( h t t p : / /
w w w . k a r s . k u . e d u / m a p s /
depthtoflood/). 
 
Use of the web mapping appli-
cation described above demon-

strated that it had considerable utility for helping with 
quick visual assessment of topographic suitability of 
candidate reservoir site locations in the Marais des 
Cygnes River basin specifically and throughout east-
ern Kansas in general. Multiple enhancements to the 
original work were required to optimize the utility of 
the database for KWO’s reservoir site evaluation pur-
poses. 
 
It was subsequently determined that production of an 
eastern Kansas floodplain (DTF) database, with the 
following modified specifications, would provide a 
sufficiently comprehensive coverage for visual topog-
raphic reservoir site assessment with minimal exclu-
sion of potentially significant sites:  
 
 (i)  Include all stream reaches with catchments> 

20 sq. mi. 
• sufficient for inclusions of most poten-

tial sites including  major off-stream 
storage reservoirs 

 (ii)  Use stream segments with length < 5 km (~3.1 
mi) 

• sufficient for rapid, approximate visu-
alization of most potential upstream 
lake extents 

 (iii) Use a maximum DTF value of 20 m wher-
ever possible (most locations) 

• sufficient for full-depth lake represen-
tation in many cases 
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Figure 49. Previously identified reservoir sites in Eastern Kansas (includes the Marais des Cygnes River basin). 
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An eastern Kansas DTF database was created accord-
ing to these specifications. That database, which for 
the Marais des Cygnes River basin included over 400 
images, was used to visually assess all potential dam 
site locations in the basin, including the previously 
identified sites from the 1973 Bureau of Reclamation 
map displayed in Figure 49.   
 
Phase I 
The KWO initially used certain basic criteria to iden-
tify potential sites in the Marais des Cygnes River ba-
sin for further Geographic Information System (GIS) 
work and review. The first basic criterion was to con-
sider sites only where anticipated future demand may 
exist, either because of loss of existing supply or fu-
ture growth to existing demand. The second basic cri-
terion was a goal of minimizing the top of pool sur-
face area while maximizing storage volume.  Minimiz-
ing surface area serves to minimize ecological, cul-
tural and evaporative losses, while maximizing storage 
volume improves water supply considerations. These 
guidelines were used to locate twelve potential future 
reservoir sites in the Marais des Cygnes River basin.  
Eight of those sites indentified in the Phase I evalua-
tion were sites originally identified from the 1973 map 
in Figure 49. The remaining four sites are relatively 
small reservoirs whose supply could be used to satisfy 
future local demand, rather than the basin-wide de-
mand. General multipurpose pool elevations and water 
supply yield estimates were created empirically from a 
regression analysis, which related certain physical 
characteristics of existing reservoirs and their modeled 
yields to anticipated water supply yields for each of 
the twelve sites. The future growth to existing demand 
in the basin is assumed to be primarily associated with 
modest population increases and anticipated additional 
demand from power generation in the northeast por-
tion of the basin. The 12 potential reservoir sites in the 
basin are broken into three groups in Table 17; (1) 
those sites that could reasonably supply the northeast 

portion of the basin either directly or through reservoir 
releases (U-S), (2) those larger yielding sites that 
would need a pipeline to supply the northeast portion 
of the basin (Large D-S) and (3) those smaller yielding 
sites that could be used to offset existing local demand 
(Local). 
 
Phase II 
Of the original twelve sites identified in Phase I, a 
subset will be selected for Phase II evaluation.  Rather 
than the general empirical models used in Phase I, 
mechanistic computer models will be used in Phase II 
to establish elevations for the multipurpose, and flood 
pools if necessary, at the candidate Phase II sites.  
Mechanistic modeling will be used to calculate water 
supply yields for each site based on the established 
elevations. Where information is available, sites will 
be assessed against an extensive list of other criteria, 
further reviewing their potential as future sites (Table 
18). The assessment criteria include: 

Site rankings will be created based upon water supply 
yields and the criteria in Table 17   
 
In November 2010, the Kansas Water Authority 

(KWA) directed the KWO to con-
vene a Reservoir Advisory Com-
mittee comprised of state agen-
cies and other stakeholders to 
evaluate options and develop a 
plan for the protection of future 
reservoir sites. This advisory 
group provided feedback to the 
KWO on important site criteria, 
and where necessary, provided 
the data to evaluate the criteria. 
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Site Group 

Total Max 
Storage 

(af) 

Total Max 
Surface 

Area (ac) 

Stor  
Vol/SA 
(af/ac) 

Avg Max 
Depth (ft) 

Total Max 
Water Supply 
Yield (MGD) 

Target  
MP1 Vol 

(af) 

Target 
WS2 Yield 

(MGD) 

U-S (1) 951,676 31,609 30 63 150 506,031 80 

Large D-S (2) 540,133 12,084 45 98 85 200,794 32 

Local (3) 165,128 5,240 32 56 26 95,448 15 

Table 17.  
1 Multipurpose pool  
2 Water Supply 

Site storage volume Railroads 
Site surface area Gas/oil fields/wells 
Volume/surface area ratio Geologic concerns 
Annual sedimentation rate Geology - Dam Site 
Dam volume (using basic 3:1 
slope) 

Area demand 

Towns Distance from demand 
Highways and roads Homesteads 
Exceptional state waters Land use inundated 
Critical state habitats Stream miles inundated 
Major gas, petroleum and 
optical lines 

Cultural, archeological and 
historic interest 

Major electrical transmission 
lines 

Water quality considerations 
(e.g. SO4, Cl) 

Inflow to site or main stem 
flow for offstream storage 
sites 

Other criteria identified 
through public input 

Table 18. Phase II reservoir site assessment criteria 



Page 189  

 

Recommendations provided by the committee will be 
used to assess the potential water supply locations in 
the Marais des Cygnes River basin. The Marais des 
Cygnes Basin Advisory Committee (BAC) members 
will be consulted for their input on sites, including site 
additions, and results of the review criteria.  The Res-
ervoir Advisory Committee and BAC recommenda-
tions will be incorporated into the Phase II siting proc-
ess. 
 
Phase III 
Finally, the best potential sites, given all considera-
tions provided previously, will be taken to the KWA 
for approval, prior to creating and introducing legisla-
tion, to protect the final sites from development activi-
ties that could substantially increase future construc-
tion costs. A similar approach has been taken by the 
Texas Water Development Board (TWDB). The Texas 
Water Code, Section 16.051(g), provides that unique 
reservoir sites identified by the TWDB or other plan-
ning groups can be protected from development by a 
state agency or political subdivision of the state. Ex-
amples of projects affected by the legislation could 
include major road, railroad and utility line construc-
tion within any pool inundation area at the identified 
reservoir sites.  Current land use and private property 
rights of a protected site would be unaffected by the 
designation.   
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Volume III, Chapter 3, provides an overview of the 
current and projected condition of the Marais des Cyg-
nes River basin and its reservoirs. Also contained in 
this volume is a comprehensive discussion of many 
alternatives for ensuring reservoir sustainability in the 
basin. Alternatives for improving water supply reli-
ability in the basin that were evaluated include sedi-
ment removal, reallocation, structural restoration, de-
mand management, reservoir operational changes, 
new reservoirs, off-stream storage and watershed man-
agement. Details about the feasibility of each alterna-
tive are described within the previous sections of this 
chapter. A combination of many of these actions is 
necessary for securing, protecting and restoring a sus-
tainable water supply in the Marais des Cygnes River 
basin. Below is a summary of the recommended ap-
proach to reservoir sustainability in the Marais des 
Cygnes River basin.   
 
Inventory of Restoration Approaches  
There are numerous potential restoration alternatives 
that could be applicable for each reservoir, depending 
on the type and severity of problems at the reservoir. 
Alternatives include sediment removal, reallocation 
and structural restoration (dams, diversion structures, 
treatment facilities). 
 
Dredging is a potential option in all three federal res-
ervoirs in the basin; however the benefit may be great-
est in Pomona reservoir due to the relatively high per-
centage of storage loss (RRM Vol. III 3.3). A pool rise 
is a potential option at Hillsdale, Melvern and 
Pomona. Reallocation of storage is also an option at 
each of these federal reservoirs; however, with the 
quantity of water at Hillsdale that is contracted to the 
State, but for which the State has not begun paying, a 
reallocation of additional storage is not currently a rec-
ommended alternative. 
 
Structural Restoration 
Structural restoration is applicable for any structure 
associated with the reservoir or required to provide 
water supply from the reservoir, including the dam, 
water supply diversion structures and water treatment 
facilities. Structural restoration at Hillsdale, Melvern 
and Pomona Reservoirs, while not currently sched-
uled, will be required in the future to prolong the life 
of the dam, minimize leakage and protect the shoreline 
(RRM Vol. III 3.3).  
 
 

Opportunities for Water Conservation and Demand 
Management 
Water conservation, or demand management, is a tool 
that can provide multiple benefits. Water conservation 
is the most cost-effective and environmentally sound 
way to reduce our demand for water. 
 
The effects of demand management through conserva-
tion practices by municipalities were evaluated using 
the OASIS model. Hillsdale Reservoir has the highest 
potential to respond to water conservation due to the 
relatively large use of water marketing storage from 
the reservoir (RRM Vol. III 3.4). To enhance and con-
tinue opportunities for demand management through-
out the basin, the following items should be imple-
mented. 

• Continue aid to public water suppliers in de-
veloping and maintaining water conservation 
plans. 

• Continue technical assistance to public water 
suppliers in determining the source of unac-
counted for water. 

 
Reservoir Operational and Management Changes to 
Improve Supply 
Operational decisions and management practices of 
three of the federal reservoirs in the Marais des Cyg-
nes River basin were evaluated for the purpose of im-
proving supply (RRM Vol. III 3.5). The following ac-
tions related the changes in reservoir operations are 
recommended for the Marais des Cygnes River basin. 

• Determine cause of relatively high rate of sedi-
mentation at Pomona Reservoir and target ar-
eas where best management practices may re-
duce the sedimentation rate. Coordinate with 
the Pomona Lake Watershed Restoration and 
Protection Strategy (WRAPS) Stakeholder 
Leadership Team (SLT) to incorporate the 
findings of the Reservoir Roadmap in the 9-
Element Watershed Plan.  

• Survey LaCygne Lake in cooperation with 
Kansas City Power & Light to determine the 
effect of sedimentation on the lake’s capacity. 

 
Potential New Reservoir Sites 
Several potential new reservoir sites were identified 
using a Phase I evaluation (RRM Vol. III 3.9). At the 
direction of the KWA, the KWO convened an inter-
agency stakeholder group comprised of the KDHE, the 
KDWP&T, the Kansas Department of Transportation 
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(KDOT), the Kansas Corporation Commission (KCC) 
and others to discuss the methodology and criteria for 
identifying and evaluating future reservoir sites and 
how best to protect the most feasible sites. 
 
Sediment Source Reduction  
 
Pomona Reservoir:  
The watershed sediment analyses within the Marais 
des Cygnes River basin volume of the KWO reservoir 
road map point to the land surface as the primary 
source of sediment delivered to the reservoir. This 
conclusion is supported by the relative lack of actively 
eroding stream banks within the Pomona Reservoir 
watershed (RRM Vol. III 3.7). The sediment yield in 
the Pomona Reservoir watershed is among the largest 
of any monitored watershed in the Marais des Cygnes 
River basin (RRM Vol. III 3.6) and the mean annual 
sedimentation rate of Pomona Reservoir is the highest 
of the three federal reservoirs in the Marais des Cyg-
nes River basin. Sediment reduction practices from 
land surface sources should be directed toward reduc-
ing the sediment loads delivered to the reservoir. Of 
the three federal reservoirs in the Marais des Cygnes 
River basin, Pomona should currently be highest pri-
ority for sediment reduction practice implementation.  
 
Although few actively eroding streambanks were lo-
cated within the Pomona Reservoir watershed, a num-
ber of gullies were found (RRM Vol. III 3.7). The vol-
ume of soil lost from this source is not currently quan-
tifiable, but their contribution to the sediment load to 
Pomona Reservoir could be much greater than the ac-
tively eroding streambank sources. The KWO recom-
mends reducing the sediment source from gullies in 
the basin through treatment of these potential sources 
and their cause by targeting priority sites identified as 
contributing sediment (RRM Vol. III 3.7). Implemen-
tation priority within subwatersheds is established by 
the sediment yield from each creek making the Dra-
goon Creek gullies highest priority, followed by One 
Hundred and Ten Mile Creek, then Switzler Creek 
(RRM Vol. III 3.6). 
 
The KWO notes that the Pomona Watershed Restora-
tion and Protection Strategy (WRAPS) nine element 
plan is nearly complete. Contained within the plan are 
a number of recommended land surface sediment (and 
nutrient) reduction practices. That WRAPS plan also 
identifies targeted locations, generally those subwater-

sheds closest to the reservoir or the lower two-thirds 
of the Pomona Reservoir drainage area, within the 
Pomona Reservoir watershed where practices will be 
directed. Examples of implementation activities di-
rected toward cropland surface sediment reduction 
contained within the Pomona WRAPS plan include: 
no-till cultivation, nutrient management plans, ter-
races, grade stabilization, permanent vegetation on 
cropland, vegetative buffers and grassed waterways. 
The KWO recommends adoption and implementation 
of those WRAPS-identified land surface practices to 
reduce the current sediment and nutrient loads to 
Pomona Reservoir.  
 
Due to the cost effectiveness of watershed structures, 
relative to the option of federal reservoir dredging, in 
projected sediment reductions (RRM Vol. III 3.8) 
within the Pomona Reservoir drainage and the relative 
lack of discernable stream bank issues in the same 
area (RRM Vol. III 3.6), the installation of watershed 
structures should be explored. No watershed district 
exists in the largest watershed above Pomona Reser-
voir, the Dragoon Creek watershed, yet the sediment 
yield from that watershed is even larger than that from 
the Switzler Creek watershed, where a single pending 
watershed structure has been planned by Switzler 
Creek Watershed District No. 63 (RRM Vol. III 3.8). 
Given comparable structure drainage areas, the antici-
pated sediment reductions by installing watershed 
structures in the Dragoon Creek watershed should be 
even greater than similar structures installed in the 
Switzler Creek watershed. The option of installing wa-
tershed structures in the Dragoon Creek watershed 
would be a priority over other watersheds above 
Pomona Reservoir. 
 
Hillsdale Reservoir:  
Watershed analyses of the Marais des Cygnes River 
basin above Hillsdale Reservoir indicate that the pri-
mary source of sediment delivered to the reservoir is 
from land surface sources. This conclusion is sup-
ported by a lack of identifiable actively eroding stream 
bank sources in the watershed (RRM Vol. III 3.6). The 
mean annual sediment yield, calculated from a 2009 
hydrographic survey of Hillsdale Reservoir because no 
KDHE water quality monitoring sites existing with the 
Hillsdale Reservoir watershed, is among the highest 
per unit area of any reservoir in eastern Kansas (RRM 
Vol. III 3.6). In July 2010, the KWO entered into a 
joint agreement with USGS to monitor sediment loads 
to Hillsdale Reservoir to confirm this high sedimenta-
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tion rate. Sediment reduction practices should be di-
rected toward reducing sediment loads from land sur-
face sources in the watershed.  Of the three federal 
reservoirs in the Marais des Cygnes River basin, Hills-
dale Reservoir should currently be a high priority for 
practice implementation. If USGS monitoring con-
firms the extraordinarily high sedimentation rate, then 
the Hillsdale Reservoir watershed should be elevated 
to the highest priority for Marais des Cygnes River 
basin due to its importance as a public water supply 
source now and into the future. 
 
A small number of gullies were found in the Hillsdale 
Reservoir drainage area (RRM Vol. III 3.7). The vol-
ume of soil lost from this source is not currently quan-
tifiable, but their contribution to the sediment load to 
Pomona Reservoir could be greater than the actively 
eroding streambank sources in the watershed. The 
KWO recommends reducing the sediment source from 
gullies in the basin through treatment of these poten-
tial sources and their causes by targeting all priority 
gully sites (RRM Vol. III 3.7). 
 
The Hillsdale Water Quality Project has no WRAPS 
plan to reduce sediment loading to Hillsdale Reser-
voir; therefore, unlike the Pomona Reservoir Water-
shed WRAPS plan, the KWO cannot support the im-
plementation efforts of the Project toward the joint 
goal of reducing sediment and nutrient loading to the 
reservoir. The KWO recommends that a WRAPS plan, 
including identification of targeted areas and land sur-
face treatment practices for implementation, be devel-
oped.   
 
No watershed district exists within the Hillsdale Res-
ervoir drainage area; therefore the potential impact to 
sediment yields of building new structures in the wa-
tershed could not be directly assessed.   
 
Melvern Reservoir:  
The Marais des Cygnes River basin watershed analy-
sis indicates stream banks are a large contributor of 
sediment for the reservoir.  This conclusion is sup-
ported by the stream bank assessment (RRM Vol. III 
3.7) relative to the mean annual sedimentation rate of 
Melvern Reservoir. The sediment yield in the Melvern 
Reservoir watershed is only marginally higher than 
other monitored watersheds in the Marais des Cygnes 
River basin (RRM Vol. III 3.6) and the reservoir has 
one of the lowest mean annual sedimentation rates of 
all eastern Kansas reservoirs. Although stream bank 

restoration/bank stabilization practices could reduce 
the already low sedimentation rate by nearly 30% 
(RRM Vol. III 3.7), given the magnitude of the sedi-
ment issues in the Pomona and Melvern Reservoir wa-
tersheds, the Melvern Reservoir watershed should be 
low priority for sediment reduction practice imple-
mentation. Rather, the KWO recommends that protec-
tion of the existing relatively low sediment yielding 
condition should be the current goal in the watershed. 
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Proposed Schedule for Other Basins 
The Kansas Water Office (KWO) reviewed in 2006 the surface water supply and demand in five basins in 
eastern Kansas.  From that review the Neosho basin was assigned highest priority due to the high rate of sup-
ply loss in the basin coupled with the relatively high demand projections. For that reason, the Neosho basin 
was selected as the first to develop a basin approach to reservoir sustainability in the Reservoir Roadmap.  
 
The surface water demand and the supply for that demand have been reviewed for the main stem river corri-
dors in four additional eastern Kansas basins. For the severe drought scenario reviewed in this assessment, 
two basins, in addition to the Neosho, show some supply vulnerability within the next 15 years. In order of 
most vulnerable to least, the supply-demand findings were: Neosho, Marais des Cygnes, Walnut, Verdigris 
and Kansas River corridors. 
 
Not included in the 2006 surface water supply and demand analysis was the Smoky Hill-Saline basin. The 
KWO and Kansas Geological Survey (KGS) have been evaluating the water supply in this basin through hy-
drologic modeling. Kanopolis Reservoir, a major source of municipal and industrial water to more than 12,000 
customers, has experienced a significant reduction of inflows since the 1950s. With increasing demand on 
this reservoir, the Smoky Hill-Saline basin would also benefit from a basin approach to reservoir sustainability.  
 
In 2011, the results of the national decadal census will be available. Information from the census will be useful 
in improving these supply and demand projections, especially for those basins influenced by urban develop-
ment.  
 
The proposed schedule for providing an approach to reservoir sustainability mirrors the supply-demand find-
ings, but delays implementation of three of the basins pending recent population data. In 2010, the Kansas 
Water Authority (KWA) will conduct a similar analysis of reservoir sustainability for the Verdigris basin, fol-
lowed by the Marais des Cygnes (2011), Smoky Hill-Saline (2012), Walnut (2013) and Kansas River (2014) 
basins.  
 
Completion of the basin approach for the Neosho basin for the Reservoir Roadmap marks a significant mile-
stone in the planning for achieving reservoir sustainability in this basin. As the KWA initiates development of a 
basin approach for the other basins, implementation of the highest priority recommendations for the Neosho 
basin will continue. Systematic streambank stabilization and riparian revegetation will continue as piloted by 
the 12 projects on the Neosho River above Neosho Rapids. Cooperation with the U.S. Army Corps of Engi-
neers (Corps) for the reallocation of storage in John Redmond Reservoir will remain a high priority. The basin 
approach described in this report for the Neosho basin also included an analysis of alternatives, such as 
structural modifications, operational changes, and construction of new reservoir sites, which will need addi-
tional analysis. More detailed evaluation of the cost, utility and feasibility of these alternatives will be the focus 
of the next phase of planning for the Neosho basin. 
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