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Section One – Introduction
This report presents findings relating to the feasibility and costs of extending sanitary sewer service to
undeveloped and partly developed areas along the 95th Street corridor in De Soto. In response to the
City Council’s direction to investigate the City’s ability to incite economic development in this area by
providing sewer service, this report has been compiled to convey the general design concepts and costs
associated with this initiative. Utilizing information compiled for the City’s Wastewater Master Plan
completed in 2005, the City’s sewer collection and treatment systems have been evaluated to identify
any limitations of existing components, and determine how best to provide the sewer service necessary
to support the potential development of this area.
In 2007, De Soto completed the construction of a new sewage treatment facility located in the northwest
portion of town. With an investment of $8.5 Million, the construction of this facility is a clear indication
from the City that we are committed to providing sewage treatment services to De Soto and the City’s
future growth areas for the long term.
For the purposes of this analysis, the 95th Street corridor has been divided into two sections, with Kill
Creek serving as an east-west dividing line. The eastern portions extend to the interchange of K-10 and
Kill Creek Road and the western portions extend west to Sunflower Road.
Topographically, De Soto is in a good position to provide sanitary sewer service to this area because the
entire 95th Street corridor from Sunflower Road to Kill Creek road generally slopes toward Kill Creek,
where there is existing sewer infrastructure just north of K-10. Extending this existing system southward
under K-10, then east-west along 95th Street is feasible, providing that care is taken not to overload the
existing downstream sewer system.

II. Section Two – Economic Development Target Areas
The 95th Street corridor represents several potential opportunities for future economic development. With
K-10 interchanges at Lexington Avenue and Kill Creek Road, and 95th Street’s proximity to K-10, it is
believed that this area has high potential for significant commercial, light industrial, and higher density
residential growth in the immediate future. Obvious limitations to this growth are the lack of infrastructure
available, most notably sanitary sewer.
De Soto is currently revising the future land use plans for the 95th Street corridor area. At this time, much
of this area to the east of Lexington Avenue is designated on the Future Land Use Map as “Urban
Service Area”, which restricts development to no more than one unit per 10 acres. This designation is
basically a holding pattern aimed to block the propagation of rural residential subdivisions that might
present a barrier to the higher intensity uses that will be desirable within the corridor when the proper
infrastructure us in place. Exhibit A contains the currently-effective Future Land Use map for De Soto,
which shows the above-mentioned “Urban Service Areas”.
A draft revision to the Future Land Use map for the 95th Street corridor area has been produced in
connection with the ongoing land use planning effort. This draft plan was presented to the Planning
Commission on April 22nd, 2008 and received a general endorsement from the Commission. Although
the draft Future Land Use map is not finalized or officially adopted at this time, for the purposes of this
analysis it will be used to establish the future development patterns within the corridor.
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Attached as Exhibit B is the draft Future Land Use Map. It shows the general locations of the two
economic development target areas.

A. 95th Street & Lexington Avenue Area

The western portions of the 95th Street corridor currently contain some parcels that are zoned and
developed as commercial, light industrial, and high density residential patterns. Specifically, parcels
bordering Lexington Avenue south of 95th street are developed and include a self storage facility, two
contractor’s offices, and an apartment complex. The remaining development in this area consists of rural
residential uses on larger land tracts, and agricultural uses. The contractor’s offices have on-site septic
systems. The apartments have a small privately-operated pumping station and force main which pumps
sewage flows to the City’s collection system north of K-10. The self storage facility currently does not
have sanitary sewer service.

The Future Land Use Map shown in Exhibit B for this area includes commercial uses along Lexington
Avenue, mixed use between 95th Street and K-10 west of Lexington, and light industrial uses south of
95th Street west of Lexington.

B. 95th Street & Kill Creek Road Area

The corridor area centering on the intersection of 95th Street and Kill Creek Road, including the K-10
interchange, is one of the City’s best areas for potential commercial and mixed use development. At this
time, this area contains only rural residential and agricultural uses, however the two parcels at the
northwest corner of 95th and Kill Creek Road are currently zoned commercial.
The Future Land Use Map shown in Exhibit B for this area includes a combination of commercial,
mixed use and higher density residential uses.

III. Section Three – Existing Downstream System Capacity
and Upgrade Recommendations
The long-range sewer service plan for areas south of K-10 includes a regional pumping facility near Kill
Creek and 95th Street From there, the sewage would be pumped westward along 95th Street to
Sunflower Road and into an existing force main. This existing main is currently owned by the Sunflower
Redevelopment Group, and is currently not in use. It runs northward along Sunflower Road and passes
within 1,000 feet of the new wastewater treatment plant. A short section of force main will have to be
constructed to connect the existing main to the new treatment plant. This arrangement is shown in
Exhibit C. The estimated cost of this regional pumping facility project is as given in Table 1 below.
This long-range plan will completely bypass any existing collection system, and eliminate the concern
about the ability of the existing system to transport sewer flows from the developing area. However, its
high capital cost cannot be supported by the revenues generated from the new service areas until
significant development occurs.
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Table 1
Capital Cost Estimate for Regional Pumping Facility

As an alternative to implementing the long-rang plan outlined above, a simple extension of the existing
sewer collection system southward under K-10 can serve parts of the 95th Street corridor area, so long
as the capacity of the existing sewer collection system downstream of this collection is not exceeded. An
analysis of the existing system capacity and correlation to the amount of land area that can be served by
the existing downstream sewer collection system is therefore provided in this section.

A. General Description
Sewage from the 95th Street corridor area will flow into a 10-inch gravity main that runs northward along
the east edge of the Huhtamaki property just north of K-10. This line is indicated as Lines 1, 2, and 3 on
Exhibit D attached. Continuing northward, the pipe size increases to 12 inch diameter before traveling
through a single-family residential subdivision and into the De Meadows pump station (lines 4 and 5 in
Exhibit D). With a capacity of 512 gallons per minute (1.14 cubit feet per second) this station pumps
flows through a 1,800 foot long, 8-inch diameter force main northward to Lexington Avenue. The 8-inch
force main discharges into a 10-inch diameter gravity sewer pipe (labeled as line 6 on Exhibit D) that
flows northeastward along the north side of Lexington Avenue. The 10-inch sewer increases to a 15inch sewer before turning northward along Kaw Avenue. This 15-inch line (indicated as line number 7 in
Exhibit D) discharges into an 18-inch diameter line (number 8 in Exhibit D) before emptying into the
Main Pump Station.
The main pump station has a capacity is 2,010 gallons per minute, which is pumped into a 12-inch
diameter force main westward through town to the location of the new wastewater treatment plant.

B. Downstream System Capacities
Line segments 1, 2 and 3 are 10-inch pipes with an average slope of just under 0.30%. In accordance
with the Kansas Department of Health and Environment (KDHE) requirements, gravity sewer systems
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must be designed to carry peak daily flow rates with not more than 2/3 of the pipe being full. Based on
this requirements, segments 1,2 and 3 have a capacity of approximately 1.0 cubic feet per second (fcs).
Similarly, segments 4 and 5 (with a size of 12-inches and average slopes of 0.32%) have a capacity of
approximately 1.7 cfs. As previously stated, the De Meadows pump station has a capacity of 1.14 cfs.
Line segment 6 has a capacity of 1.19 cfs, segment 7 has a capacity of 2.97 cfs, and segment 8 has a
capacity of 5.08 cfs. The main lift station has a capacity of 4.48 cfs.
These capacities, along with other physical characteristics of the downstream system are tabulated in
Exhibit E. Also reported in Exhibit E are the existing sewer flows within the downstream system.
Existing flows at the pump stations have been obtained from pump flow records. Existing flows through
Lines 4 and 5 have been obtained from flow monitoring performed in 2004.
As shown in the analysis, the downstream system is capable of transporting the existing peak daily
flows, with some additional capacity to provide for future growth, with the possible exception of segment
#6 which may need to be upsized. This segment is only 627 feet in length and it is located in an
accessible area along Lexington Avenue so replacing it appears to be feasible. The other critical
downstream components include the De Meadows pump station, which currently has an excess
capacity of approximately 0.51 cfs (or 229 gallons per minute), and Line #2, which has an excess
capacity of approximately 0.8 cfs (or 359 gallons per minute).

C. 2005 Wastewater Master Plan Recommendations
The City’s 2005 Wastewater Master Plan has recommendations on capacity increases for the
downstream system that would accommodate the full development of the areas south of K-10. The
Master Plan identifies sewer service basins that are larger than those contemplated for the 95th Street
corridor plans, but the capacity recommendations and related cost estimates give a solid understanding
of the investment that might be required should the City choose to pursue this option. Again, the long
range plan for service south of K-10 is to pump the flows around the existing system, thus eliminating
the need for capacity increases downstream.
See Exhibit F for a map of the proposed downstream system improvements recommended in the
Master Plan. The estimated costs of these improvements reported in the Master Plan is as follows:
•

Upsize De Meadows Pump Station:

$47,250

•

3,789 feet of 18” Sewer:

$511,890

•

5,400 feet of 24” Sewer:

$716,850

TOTAL:

$1,275,990

D. Downstream Capacity Recommendations
For the purposes of this analysis, it will be assumed that downstream system enhancements will be
limited to increasing the capacity of the De Meadows pumping facility, and replacing Segment #6 shown
on Exhibit D. The estimated project cost for these capacity upgrades is approximately $139,500. A
detailed cost estimate is provided in Exhibit G.
With this system enhancement, the excess capacity of the downstream system would be limited
by Segment #2 at approximately 0.8 cfs, or 359 gallons per minute.
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The potential to serve new areas south of K-10 will be limited by this capacity threshold until the regional
pumping facility is constructed, or until more significant downstream capacity enhancements are
provided, as contemplated in the 2005 master plan.

IV. Section Four – Service Extension Infrastructure and
Cost
This section outlines the infrastructure necessary to extend sewer service to the two proposed service
areas and the costs of the proposed infrastructure. One system layout is presented for each area. Other
collection system alternatives could be explored; however the improvements outlined here are initially
seen to be the most feasible based on topography and existing or future land use patterns.
Exhibit H shows the proposed collection system extensions for both development areas, as well as the
drainage basins that can be served by these extensions. Phasing for each service area is also shown,
although it is understood that particular development proposals might drive the timing of the
improvements. The extension plans and associated costs are outlined below. See Exhibit I for detailed
cost estimates.

A. Lexington Avenue Service Area
1. Phase I: The proposed plan for Phase I of the Lexington Avenue service area includes
extending gravity flow sewers southward from the existing collection system at the southeast
corner of the Huhtamaki property under K-10 and westward along an unnamed tributary of Kill
Creek to the intersection of 95th Street and Lexington Avenue. The Phase I extension will end at
a manhole placed just west of Lexington Avenue. This phase will provide service to the
commercial properties adjoining the K-10 interchange with Lexington Avenue as well as the land
lying between 95th Street and K-10 east of Lexington Avenue. These improvements will include
an aerial crossing of the unnamed tributary, and directional bores under the Government
Railroad and Lexington Avenue.
The total project cost for the Lexington Avenue Service Area, Phase I
improvements is estimated at $ 769,867.20 (see Exhibit I).
The land area that can be served by the Phase I improvements totals 117.5 acres.

2. Phase II: The sewers for Phase II of the Lexington Avenue service area will extend
westward along 95th Street to Sunflower Road. All the sewer in Phase II will be gravity flow, and
there are no road bores involved. This phase will provide service to the area between 95th Street
and K-10 which is designated as mixed use on the future land use map. It will also provide
service to the properties along the south side of 95th Street between Sunflower Road and
Lexington Avenue which are designated on the future land use map as light industrial and
commercial.
The total project cost for the Lexington Avenue Service Area, Phase II
improvements is estimated at $ 512,516.50 (see Exhibit I).
The land area that can be served by the Phase II improvements totals 181.05 acres.
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3. Phase III: The sewers for Phase III of the Lexington Avenue service area will connect to a
Phase I manhole just east of Lexington Avenue and extend toward the southwest parallel to
Lexington Avenue. Phase III will end at a manhole just west of Lexington Avenue. This phase
will provide service to the area along Lexington Avenue which is designated as commercial and
light industrial on the future land use map.
The total project cost for the Lexington Avenue Service Area, Phase III
improvements is estimated at $ 407,272.05 (see Exhibit I).
The land area that can be served by the Phase III improvements totals 132.59 acres.
In total the Lexington Avenue service area consists of 431.14 acres of land. When the downstream sewer
capacity improvements discussed in Section III of this report are included in the improvement costs, the
total sewer infrastructure improvements required to serve this area is estimated at $ 2,008,545.53.
This equates to an overall service area cost of approximately $4,660 per acre.

B. Kill Creek Road Service Area
1. Phase I: The proposed plan for Phase I of the Kill Creek Road Avenue service area includes
a small pumping station along the south side of the K-10 right-of-way approximately ½ mile west
of Kill Creek Road. This pump will receive flows from the Phase I area and transport them via
force main to an aerial crossing of Kill Creek, approximately ¼ mile to the west. The aerial
crossing will flow into a gravity main just west of Kill Creek which will continue northward under
K-10 and connect to the existing collection system at the southeast corner of the Huhtamaki
property. The Phase I service area includes the commercially-zoned parcels at the northwest
corner of 95th and Kill Creek Road.
The total project cost for the Kill Creek Road Service Area, Phase I improvements
is estimated at $ 787,921.88 (see Exhibit I).
The land area that can be served by the Phase I improvements totals 65.28 acres.

2. Phase II: The sewers for Phase II of the Kill Creek Road service area will extend from the
aerial crossing installed in Phase I south and east up a ravine to 95th Street. All sewers in Phase
II will be gravity flow. Future Land Use categories for the Phase II service area consist of high
density residential uses to the north of 95th Street and mixed use to the south.
The total project cost for the Kill Creek Road Service Area, Phase II improvements
is estimated at $ 387,642.60 (see Exhibit I).
The land area that can be served by the Phase II improvements totals 80.77 acres.

3. Phase III: The sewers for Phase III of the Kill Creek Road service area will connect to a
Phase I manhole just west of Kill Creek Road near K-10. The sewer will extend southeastward
through the Phase I area to the intersection of Kill Creek Road and 95th Street. There will also be
an extension to the south to 95th Street. This phase will provide service to the southeast,
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southwest, and northeast quadrants of the 95th Street and Kill Creek Road intersection, which
have future land use designations of commercial and mixed use.
The total project cost for the Kill Creek Road Service Area, Phase III
improvements is estimated at $ 456,195.93 (see Exhibit I).
The land area that can be served by the Phase III improvements totals 106.96 acres.
In total the Kill Creek Road service area consists of 253 acres of land. When the downstream sewer
capacity improvements discussed in Section III of this report are included in the improvement costs, the
total sewer infrastructure improvements required to serve this area is estimated at $1,771,269.40.
This equates to an overall service area cost of approximately $7,000 per acre.

V.

Section Five – Service Area Limitations
Because of the above-referenced downstream capacity limitations, the land area that can be served by
the existing system might be somewhat limited. Future land use patterns and wastewater flows
generated by different types of development must be studied to determine how much area and
development can be accommodated. Higher density residential uses and some types of manufacturing
operations will contribute much higher wastewater demand than warehouse or retail uses. Without the
benefit of specific development proposals, we must rely on the projected future land use patterns
contained in the City’s Comprehensive Plan.

A. Land Use Flow Rates. The first step in determining how much development area can be supported

by the existing downstream system is assigning peak wastewater flow rates that will be generated
from the different land use patterns. There are several sources of information that can be used for
this comparison. These sources include the Kansas Department of Health & Environment (KDHE),
the American Public Works Association (APWA), and the City’s 2005 Wastewater Master Plan. For
the purposes of this analysis, these “per acre” flow projections have been taken from the 2005
Wastewater Master Plan, which utilized the other referenced criteria in establishing reasonably
conservative flow estimates based on land use.
Appendix G of the 2005 Master Plan gives the following flow rates:
1. Low Density Residential
a) 2.5 Dwelling Units per acre (du/a)
b) 3 persons per dwelling unit (p/du)
c) Land Area is 70% developable (30% for rights-of-way, open space, etc.)
d) 100 gallons of wastewater per day per person (g/d/p)
e) 5:1 peaking factor
f) 1440 minutes in one day (m/d)
(2.5du/a x 3p/du x 0.70% x 100g/d/p x 5)/ 1440m/d =
1.823 gallons per minute per acre
2. Mixed Use, Commercial, Light Industrial
1.14 gallons per minute per acre
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The 2005 Master Plan did not report a flow rate for high density residential. It has therefore been
established based on population and peaking factors as follows:
3. High Density Residential
a) 6 Dwelling Units per acre (du/a)
b) 2.5 persons per dwelling unit (p/du)
c) Land Area is 70% developable (30% for rights-of-way, open space, etc.)
d) 100 gallons of wastewater per day per person (g/d/p)
e) 4:1 peaking factor
f) 1440 minutes in one day (m/d)
(6du/a x 2.5p/du x 0.70% x 100g/d/p x 4)/ 1440m/d =
2.92 gallons per minute per acre

B. Future Land Use Patterns and Flow Rates: Table 2 below shows the future land use distribution

for the proposed service areas and their projected peak wastewater flow rates. It should be noted that
the future land use areas presented in this table are based on the completion of the 95th Street Land Use
Plan, which is currently underway. The land use categories used are derived from the DRAFT future
land use plan shown in Exhibit I.

Table 2
Future Land Use Distribution
And Sewer flow Rates

Comparing the values shown in the “Cumulative Total Peak Flow Rate” column above to the excess
capacity of the downstream components, it is clear that the existing collection system WILL NOT
support the full development of both Lexington Avenue and Kill Creek Road areas without capacity
upgrades beyond those recommended in Section III D of this report.
The excess capacity of the downstream system after the improvements is approximately 360 gallons
per minute. The total peak flow rate from the Lexington Avenue service area is approximately 425
gallons per minute, while the total peak flow rate from the Kill Creek Road service area is approximately
282 gallons per minute.
It therefore appears that the entire Kill Creek Road area can be served, but only Phase I and II of the
Lexington Avenue area could be served providing that the recommended upgrades to the downstream
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system are implemented. Of course, any development proposal occurring in the future service areas
must be carefully reviewed to ensure that the use does not overload the downstream system.

VI. Section VI - Conclusion
The City can provide sewer service to areas targeted for economic development along the 95th Street
corridor by extending the City’s existing sewer collection system southward under K-10. However, the
existing collection system downstream of this extension has capacity limitations that will most likely
restrict the amount of development that can occur. Some downstream capacity improvements can be
implemented that will enable the partial development of these areas. These downstream capacity
improvements include upgrading the capacity of the De Meadows pump station, and upsizing a
segment of gravity sewer main along Lexington Avenue. The cost of these capacity upgrades is
estimated at approximately $139,500.
The long-range sewer service plan for this area includes a regional pumping facility near Kill Creek and
95th Street that will pump sewer flows west along 95th Street then north along Sunflower Road to the new
treatment facility on 79th Street. However,
In the meantime, any development proposals within the expanded service areas should be carefully
reviewed to ensure they do not overload the capacity of the downstream sewer system.
In total, the potential sewer service area outlined in this report consists of approximately 684 acres of
land, which has been separated into two regions divided by Kill Creek. The Lexington Avenue service
area lies west of Kill Creek and totals 431 acres of land. The initial capital cost to provide sewer service
to this area is estimated at approximately $2.0 Million, which equates to approximately $4,660 per acre.
The Kill Creek Road service area lies east of Kill Creek and totals 253 acres of land. Capital costs to
serve this area are estimated at approximately $1.77 Million, which equates to approximately $7,000 per
acre of service area.

End of Report
Exhibits to Follow
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Exhibit A
Currently Effective
2007 Future Land Use Map
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Exhibit B
Draft 2008 Future Land Use Map

Exhibit B
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Exhibit C
Map of Regional Kill Creek Pumping Facility
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Exhibit D
Map of Existing Downstream Sewer System

Exhibit D
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Exhibit E
Capacity Analysis of Downstream Components

Exhibit E
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Exhibit F
Map of Downstream Sewer Improvements
Recommended in the 2005 Wastewater Master Plan

Exhibit F
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Exhibit G
Cost Estimates for Downstream Improvements
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Exhibit H
Map of Proposed Sewer Extensions and Service Areas

Exhibit H
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Exhibit I
Cost Estimates for Proposed Sewer Extensions
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Exhibit I
Cost Estimates for Proposed Sewer Extensions
(Contd.)

Exhibit I

