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Project Introduction 
 
The primary purpose of this project is to obtain Break-in-Access (BIA) approval for a new 
interchange on K-10 at Lone Elm.  The purpose of the proposed interchange is to provide access 
for development related growth in Lenexa, Olathe and other areas in western Jackson County as 
noted in the June 1, 2009 Break-in-Access Report: K-10 Highway and Lone Elm Road, Lenexa, 
Kansas (TranSystems Break-in-Access Report) prepared by TranSystems for the City of Lenexa, 
Kansas. 

The proposed interchange location is located within the Cities of Lenexa (north of K-10) and 
Olathe (south of K-10) between the existing K-7 and Woodland Interchanges.   Improvements to 
be included with this project are the extension of Lone Elm Road between Lenexa and Olathe, 
construction of a new grade separation structure on Lone Elm at K-10, and associated 
interchange ramps.  Auxiliary lanes along K-10 between Woodland Road and Lone Elm and 
between Lone Elm and K-7 will also be constructed inclusive with the project. 

The following items are addressed in the roadway evaluation report:  

 Project Location and Features  
 Design Standards  
 Traffic Forecasts and Accident Data  
 Typical Sections for K-10, Interchange Ramps and Lone Elm 
 Interchange Alternative Geometry (Horizontal and Vertical)  
 Bridge Options for Each Alternative 
 Drainage Impacts 
 Safety Evaluation 
 Coordination of Interchange with Future K-10 improvements 
 Cost/Benefit Review of Each Alternative 
 Recommendations  
 
Preliminary BIA concept approval was received from the Kansas Department of Transportation 
(KDOT) on July 12, 2006 (Appendix A) based on their review of the K-10 Interchanges 
Comprehensive Final Report prepared jointly by HNTB and HDR for KDOT, the City of 
Lenexa and the City of Olathe.  That report comprehensively addressed three interchanges along 
K-10 at Lone Elm, Clare Road and Prairie Star Parkway.  This study is to provide additional 
analysis for the Lone Elm interchange as requested in the concept approval.   
 
 
Project Location and Features 
 
Project (K)10-46 KA-0291-01 includes the proposed interchange at K-10.  The project will 
include the re-alignment and re-construction of Lone Elm from 101st Street to approximately 
1500 feet south of K-10.  In addition, auxiliary lanes will be included as warranted on K-10 
between the K-7 interchange to the west and the Woodland interchange to the east.  A project 
location map is included in Appendix B. 
 
KDOT completed the project surveys, providing mapping from K-7 to Woodland along K-10 
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including coverage along Lone Elm from College Blvd in Olathe to 101st Street in Lenexa.  The 
surveys established existing K-10 mainline, Lone Elm and Woodland alignments.  Section 
corner information, drainage structure surveys, property ownerships and existing right-of-way 
information were included. 
 
 
Access Policy Justification 
 
There are three requirements for justification of a non-interstate new interchange as noted in the 
Kansas Department of Transportation document Interchanges, Requests for New or Modified 
Access Points and Access Planning dated December 1, 2005.  The first criteria for non-interstate 
systems is to have no adverse impact on the safety and operations of the freeway facility based 
on an analysis of current and future traffic.  The results of the traffic analysis indicate that the 
safety and operation of K-10 as indicated by the level of service (LOS) is not adversely impacted 
by the proposed Lone Elm interchange improvements for both current and future traffic 
volumes.  The operational analysis is included on pages 8 through 25 of the TranSystems Break-
in-Access Report.  
 
The second criterion is that the proposed interchange should be consistent with local and 
regional land use and transportation plans.  As noted in the TranSystems Break-in-Access 
Report, The City of Lenexa has coordinated local roadway improvements that will support the 
proposed Lone Elm Interchange through local capital improvement plans and the regional 
Transportation Improvement Program.  The need for several new interchanges is recognized by 
several city and regional agencies.  The proposed Lone Elm interchange is included in the City 
of Lenexa’s Comprehensive Plan and Transportation Plan.  In addition Lone Elm was identified 
as a possible future interchange in the K-10 Transportation Study completed in May 2005 by 
HDR and HNTB.   
 
The final criteria to satisfy relates to the requirements for a corridor study when there is the 
potential for several new or modified interchanges in the region.  As noted above, two studies 
were completed along the K-10 corridor identifying possible new and improved interchanges 
along the K-10 corridor. 
 
New interchanges on the interstate system require eight justification criteria to be satisfied.  
Although K-10 is not an interstate system, all eight justification criteria required for an interstate 
system are justified in the TranSystems Break-in-Access Report.   
 
Design Criteria 
 
Design Criteria summaries were developed for each element of the proposed interchange 
alternative scenarios including K-10 existing, K-10 interim, K-10 future, Lone Elm and are 
located in Appendix C.  The following items are included in each summary:  

• Functional Classification.  
• Control of Access.  
• AADT.  
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• Design Speed.  
• Clear Zone.  
• Superelevation.  
• Existing Typical Section. 
• Lighting. 
• Existing Roadway. 

 
The following resources were referenced for developing design criteria:  

• A Policy on Geometric Design of Highways and Streets (2004) (AASHTO)  
• Roadside Design Guide, 3

rd

 Edition 2006 (AASHTO)  
• KDOT Road Design Manual (November, 2007)  
• KDOT Standard Plans and Details 
• City of Lenexa, Kansas Construction Documents 
• City of Olathe, Kansas Technical Specifications and Standard Details 
• Guide for the Development of Bicycle Facilities (1999)(AASHTO) 

 
 
Typical Sections 
 
The existing and proposed typical sections for each roadway are included in Appendix D.  Three 
different typical sections were developed for K-10.  The existing section indicating the current 
roadway is included with the Ultimate Future configuration and the Proposed Interim 
configuration.  The proposed interim typical section includes improvements to be made at the 
time the interchange is initially constructed.  The ultimate future configuration was evaluated to 
determine right-of-way impacts and compatibility with future improvement to K-10 and the K-
7/K-10 interchange full build-out attributed in year 2030. 
 
The ramp typical section is based on a standard Kansas Department of Transportation design 
with a 14-foot lane and 2-foot inside shoulder at a 1.6% cross slope and an 8-foot outside 
shoulder at a 4.2% cross slope.  Additional turn lanes were added to the exit ramps approaching 
the ramp terminal intersections as determined by the traffic operation analysis. 
 
The roadway design criteria of Lenexa and Olathe were reviewed as appropriate to develop a 
typical section for Lone Elm Road.  Initially a sidewalk was included on one side with a shared-
use path was included on the other side.  Based on safety concerns for pedestrian and bicycle 
traffic at the ramp terminal intersections, the sidewalks and shared-use paths were combined to 
one shared use path on the east side.  The median width will be varied as necessary to provide 
space for left turn lanes approaching 101st Street and the ramp terminal intersections.  A 
common typical section will be used north of K-10 (Lenexa) and south of K-10 (Olathe). 
 
 
Interchange Alternatives 
 
Five interchange alternatives were reviewed as follows:  (1) Diamond Interchange with Lone 
Elm over K-10: (2) Diamond Interchange with Lone Elm under K-10: (3) Tight Diamond 
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Interchange with Lone Elm over K-10: (4) Tight Diamond Interchange with Lone Elm under K-
10: and (5) Single Point Urban Interchange with Lone Elm Over K-10.  Specific impacts were 
evaluated for each alternative and included user impacts, adjacent property impacts, fiscal 
impacts of construction and long term maintenance impacts.  Each alternative is addressed 
individually below. 
 
In all cases it was assumed that there would not be any modifications to the K-10 profile.  All 
interchanges were reviewed with an ultimate future K-10 comprised of four through lanes in 
each direction.  Benefits and disadvantages for each interchange were developed included those 
with cost associated as well as aesthetic, right-of-way takings, house/structure impacts and 
impacts to other property characteristics. 
 
Diamond Interchange – Lone Elm Over K-10 
 
The first alternative reviewed was a traditional diamond interchange with Lone Elm carried over 
K-10.  Figures indicating the alignments and profiles used in this evaluation are included for 
reference in Appendix E.  Benefits for this alternative include:   

• This option is the least expensive of the interchange concepts reviewed. 
• No modifications are anticipated for the 42-inch water transmission line currently under 

construction by the City of Olathe.   
• There may also be more aesthetic opportunity for K-10 traffic.   
• This alternative may allow the use and modification of existing storm sewer and cross 

road structures in place. 
 
There are also several disadvantages to this alternative as follows: 

• This option has the most right-of-way impacts. 
• Two homes would be severely impacted by fill spill slopes unless retaining walls are 

constructed which would save one house.   
• Ramp embankment may be a less desirable visual element to the adjacent property 

owners. 
• One pond will need to be eradicated. 
• Contractor furnished material will be required. 

 
Diamond Interchange – Lone Elm Under K-10 
 
The second traditional diamond interchange alternative reviewed entailed a profile that carries 
Lone Elm under K-10 profile.  Figures indicating the alignments and profiles used in this study 
are included in Appendix F.  Benefits of this alternative include:  

• Minimal visual impacts to the adjacent properties due to Lone Elm and Ramp 
embankments. 

• No contractor furnished material would be needed. 
• Use of a small retaining wall could save a pond at one property. 

 
Numerous disadvantages to this option include:   

• Anticipation of excessive waste excavation including rock.  Limited geotechnical 
information from the Olathe waterline project indicates the presence of rock.  Rock 
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excavation quantities were not estimated.  It is expected that rock excavation and waste 
will be more expensive than soil and the opinion of cost for this alternative could be low.   

• The location of the rock also limits the ability to modify the water transmission line 
across K-10 due to expensive construction techniques required to place the waterline in 
rock.  A possible waterline realignment has been proposed which would increase the 
costs to Olathe.   

• There was no significant improvement to the right-of-way takings for this alternative.  
Reconstruction of some existing Lone Elm storm sewer systems and cross road pipes 
would be needed due to excavation.   

• This alternative was significantly more expensive than the Diamond Interchange for 
Lone Elm over K-10. 

 
Tight Diamond Interchange – Lone Elm Over K-10 
 
Benefits and disadvantages for this alternative are similar to the standard diamond interchange.  
The primary differences are the tight diamond requires less right-of-way and more retaining 
wall.  Figures indicating the alignments and profiles used in this study are included in Appendix 
F.  Benefits include: 

• The tight diamond interchange with Lone Elm over K-10 is the second least expensive 
alternative.   

• Modifications are anticipated for the waterline design/build project currently under 
design by the City of Olathe.   

• There may also be more aesthetic opportunity for K-10 traffic.   
• This alternative may allow the use and modification of existing storm sewer and cross 

road structures in place.   
• This alternative requires the least amount of right-of-way.   

 
There are also several disadvantages: 

• One home would be impacted without the use of retaining walls, but could be saved with 
the use of a retaining wall.   

• Ramp embankment may be a less desirable visual element to the adjacent property 
owners.   

• One pond will need to be eradicated.   
• Contractor furnished material will be required. 
• More retaining wall would be required to construct the tight ramps adjacent to mainline 

K-10. 
 
Tight Diamond Interchange – Lone Elm Under K-10 
 
The second tight diamond interchange alternative reviewed was for a Lone Elm under K-10 
profile.  Figures indicating the alignment and profile information for this alternative are included 
in Appendix H.  Benefits of this alternative include:   

• Minimal visual impacts to the adjacent properties due to Lone Elm and Ramp 
embankments.   

• No contractor furnished material would be needed.   
• Use of a small retaining wall could save a pond at one property.   
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Disadvantages to this option include: 

• Anticipation of excessive waste excavation including rock.  Limited geotechnical 
information from the Olathe waterline project indicates the presence of rock.  Rock 
excavation quantities were not estimated.  It is expected that rock excavation and waste 
will be more expensive than soil and the opinion of cost for this alternative could be low.   

• The location of the rock also limits the ability to modify the waterline across K-10 due to 
expensive construction techniques required to place the waterline in rock.  A possible 
waterline realignment has been proposed which would increase the costs to Olathe.   

• There was no significant improvement to the right-of-way takings for this alternative.  
Reconstruction of some existing Lone Elm storm sewer systems and cross road pipes 
would be needed due to excavation.   

• This alternative was significantly more expensive than the Diamond Interchange for 
Lone Elm over K-10. 

 
Single Point Urban Interchange – Lone Elm Over K-10 
 
A single point urban interchange was reviewed based on recommendations made in the 
November 20, 2006 K-10 Interchanges Comprehensive Final Report prepared by HNTB and 
HDR for KDOT and the Cities of Lenexa and Olathe, Kansas.  For this interchange only the 
Lone Elm over K-10 profile was reviewed.  The main benefit of this alternative is that it would 
require less right-of-way than the other alternatives.  It was determined during the traffic study 
as noted in the Break-in-Access Report K-10 Highway and Lone Elm Road prepared for the City 
of Lenexa, Kansas dated June 1, 2009 that a single point urban interchange was not warranted at 
this location due to traffic needs.  Figures indicating the alignment and profile information for 
this alternative are included in Appendix I. 
 
This alternative is significantly more expensive than the other alternatives.  Primary contributing 
factors to the cost are: 

• The amount of contractor furnished material may be increased over the other Lone Elm 
over K-10 options, due to additional height of embankment needed to accommodate the 
bridge structure for a single point interchange.   

• Up to two houses would be impacted by this alternative.   
• One pond would be impacted without the use of a protective retaining wall.   
• A substantial amount of retaining wall structures would be needed for this alternative. 

 
 
Property and Right-of-Way Considerations 
 
All interchange alternatives were evaluated for impacts to adjacent properties.  General impacts 
are similar for each alternative.  Variations would include the amount of area needed for right-
of-way at each property impacted.  In a few cases some structural features would be impacted.  
Impacts will be discussed by quadrant regions of the interchange. 
 
Northwest Quadrant (Lenexa) 
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There are several houses north of K-10 in the northwest quadrant of the Lone Elm interchange.  
One house is directly impacted due to construction of Ramp A.  The existing K-10 frontage road 
will be eliminated within the limits of the interchange and auxiliary lane construction.  Other 
properties are impacted indirectly through the loss of access.  Use of retaining walls or other 
structural measures to minimize the impacts should be carefully considered with the future full 
build development in mind.  Right-of-Way north along Lone Elm in this quadrant has been 
preserved for the re-alignment of Lone Elm to the west along the Stake Center LDS Church 
property. 
 
Northeast Quadrant (Lenexa) 
 
The Stoneview Subdivision is located in the northeast quadrant of the proposed Lone Elm 
interchange bounded by Lone Elm on the west, 101st Street on the north and K-10 on the south.  
Several lots in the subdivision will be impacted.  Up to five lots with existing homes are 
impacted in the east phase of the subdivision.  There are currently no houses on the west phase 
of the subdivision.  Some grading has been completed in the west phase of the subdivision.  
Impacts to the Stoneview lots are increased due to the relocation of the bike/pedestrian trail to be 
constructed along the north K-10 right-of-way line and the east side of Lone Elm.  Ramp and 
trail alignments, profiles and typical section elements will be reviewed as a part of the final 
design process to minimize the impacts where possible. 
 
Southwest Quadrant (Olathe) 
 
The southwest quadrant of the interchange is currently owned by the City of Olathe and is 
undeveloped.  There are no existing structures in this area.  The existing frontage road serves as 
access to a utility tower located between the Aldi distribution center and the proposed Kansas 
State Olathe Innovation Campus.   Alternate access to the utility tower should be confirmed or 
provided due to the removal of the existing frontage road within the interchange area. 
 
Southeast Quadrant (Olathe) 
 
The construction of the proposed interchange impacts several properties in the Mill Creek Farm 
Subdivision.  Tract number 48 as identified in the Kansas Department of Transportation Survey 
will require right-of-way across the corner tip and will lose one minor field entrance onto the 
existing Lone Elm Road.  The property primary entrance is located on the interior subdivision 
road.   
 
Tract number 49 requires right-of-way across the north half of the property fronting K-10.  
Property impacts also include probable loss of a pond and tree line along the existing K-10 right-
of-way.  The use of retaining walls, guard rail, embankment slope adjustments and ramp 
alignment modifications was evaluated to preserve the pond.  Minimum criteria used in the 
evaluation of options to preserve the pond include maintaining a minimum 15-foot path around 
the pond.  Retaining wall heights would vary up to 25 feet in height depending on the option.  
Some options may require retaining walls on both sides of the southeast ramp.  Visual impacts 
of using retaining walls and guard rail to preserve the pond or other property features should also 
be considered. 
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Impacts to tract number 50 are minimal and would include right-of-way takings at the northwest 
corner of the lot and some impacts to a tree line along the existing right-of-way line and 
northwest property line.  Ramp cross section elements could be reviewed to minimize impacts to 
this property. 
 
Ramp Terminal Intersections 
 
Both traditional ramp terminal intersections and roundabout intersections were evaluated for 
each diamond interchange alternative.  The traditional ramp terminal intersections were assumed 
to be signalized.  The eastbound and westbound K-10 exit ramps will require the addition of a 
right-turn lane at the Lone Elm terminal intersections.  In addition the northbound and 
southbound Lone Elm approaches to the ramp terminal intersections would require the addition 
of right-turn lanes and median left-turn lanes at the K-10 entrance ramps. 
 
The roundabout intersection types would require two lanes to serve the north-south Lone Elm 
movements.  U-turn or left-turn movements from Lone Elm are not required at the exit ramp 
locations, therefore tear drop shaped roundabouts are recommended.  Left-turn movements from 
the exit ramps onto Lone Elm and left turn movements from Lone Elm to the entrance ramps 
will only require a single lane at the roundabout. 
 
 
Sidewalk and Shared-Use Paths 
 
Initially, the sidewalk and shared-use paths were included on the Lone Elm typical section.  
During project discussion, it was agreed that pedestrian and bicycle traffic should be removed 
from the areas of the ramp terminal intersections for safety considerations.   
 
The feasibility of grade separation structures along the ramps was reviewed.  It was assumed that 
the structures would be comprises of a minimum 16-foot by 10-foot reinforced concrete box 
culvert structures.  In order to meet current accessibility criteria, the path was placed on the east 
side of Lone Elm and recessed approximately 3.5 feet to minimize the vertical separation 
between the path on the bridge and the path at the ramp grade separation structures.     
 
Lenexa is currently developing a federally funded Transportation Enhancement project (K)10-46 
KA-0797-01 to construct a new pedestrian/bicycle path with landscaping and signing.  The 
project extends from Woodland Road to Lone Elm Road and along Lone Elm north to 101st 
Street and west along the south side of 101st Street to Prairie Creek Road.  This shared-use path 
will be contained within existing Kansas Department of Transportation and City of Lenexa 
right-of-way. 
 
The construction of the shared-use path will require coordination with the construction of the 
new Olathe waterline.  A portion of the shared-use path will be re-constructed with the proposed 
Lone Elm interchange.  Right-of-way impacts are associated with the reconstruction of this 
shared-use path in the vicinity of the northeast ramp at the Lone Elm interchange.   
 
There is an opportunity to provide grade separation structures for the shared-use path across 
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Lone Elm Road south of K-10 in Olathe and north of K-10 in Lenexa.  This would provide 
pedestrian and bicycle access west of Lone Elm Road outside the roadway corridor.   Figure O-7 
indicates possible locations for grade separated multi-use path connections in Lenexa near 
Station 42+00 and Olathe near Station 58+00.  The decision to use grade separation structures 
and the location of possible at-grade multi-use path connections to existing and future bicycle 
and pedestrian facilities will be coordinated with the respective cities.  
 
 
Bridge Options 
 
Several bridge options were developed for the Lone Elm over K-10 and K-10 over Lone Elm 
alternatives.  Based on the span lengths required to accommodate proposed and future 
construction and the desire to minimize embankment height on Lone Elm, all bridge alternatives 
are assumed to be steel plate girder bridges.  Use of retaining walls and placement of bridge 
supporting columns were varied to provide several alternative bridge configurations.  Typical 
sections are included in Appendix J indicating the elevation view and bridge roadway section. 
 
Initially, sidewalk on one side and a shared-use path on the other side were included on all 
bridge alternatives for the Lone Elm over K-10 alternative.  After further review it was 
determined that pedestrian and bicycle traffic should be eliminated from the ramp terminal 
intersections for safety reasons.  The recommended improvements include only a shared-use 
path on the east side of the Lone Elm bridge.  The shared-use path may be recessed at an 
elevation below the driving deck to meet vertical profile requirements as noted above. 
 
Several bridge options were reviewed for each alternative.  In each case the most cost effective 
bridge option was selected for the comparative cost analysis.   See Appendix I for a diagram of 
proposed bridge options used for the evaluation of alternatives. 
 
 
Olathe Waterline Coordination 
 
Coordination of the proposed Lone Elm improvements with the Olathe’s 42-inch water 
transmission line currently under construction was considered in the evaluation of interchange 
alternatives.  The proposed waterline was originally planned to be installed along the west side 
of Lone Elm Road within the existing right-of-way.   
 
Impacts evaluated included the horizontal location of proposed roadway improvements for Lone 
Elm, K-10 and the associated interchange ramps.  For each interchange type, two profile 
concepts were explored:  Lone Elm over K-10 and Lone Elm under K-10.  Waterline 
improvements across K-10 in the Lone Elm corridor are impacted by the height of roadway 
embankments, depth of excavation, location of paved areas and coordination with existing 
waterline and storm sewer appurtenances.  
 
The proximity of rock to the existing ground surface was cost prohibitive for alternatives that 
carry Lone Elm under K-10.  Following elimination of the Lone Elm under K-10 option, 
additional review of the impacts of the Lone Elm over K-10 with roundabout ramp terminal 
intersections was completed.   
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Upon further detailed evaluation, the height and extent of the finish grade for this alternative was 
significantly more than originally envisioned when initially conceived.  Due to the 
recommendation and costs associated with additional pipe encasements for this option, a revised 
waterline alignment was suggested.  The waterline would be relocated to the east side of Lone 
Elm just south of 101st Street and would run along the east side of existing Lone Elm to the 
northeast corner of the roundabout.  The waterline then crosses Lone Elm to its originally 
proposed location.  The original and modified waterline alignment is attached for reference in 
Appendix K.  This option has several benefits including reduced waterline under pavement, 
reduced embankment over waterline and reduced steel pipe encasement.  
 
 
Clear Zone Application 
 
Clear zone requirements can be found in the design criteria noted in Appendix C.  Clear zone 
applications for K-10 and the interchange ramps follow AASHTON and KDOT recommended 
dimensions for clear zones using 6:1 or flatter foreslopes for the appropriate design parameters 
relating to traffic volumes and design speed.  
 
Several alternatives for the clear zone application along Lone Elm were reviewed.  For the 
designated traffic and design speed, a clear zone of 20 to 22 feet would be required for 6:1 
slopes or flatter.  A clear zone of 24 to 28 feet would be required for 4:1 to 5:1 slopes.  If 3:1 
slopes are used, additional recovery area and right-of-way at the toe of slope may be required.    
 
Several options were considered.  Initially the typical section included a two-foot curb & gutter 
with a twelve-foot berm for green space, sidewalk and shared-use path and 3:1 foreslope.  The 
clear zone for this application would require that a recovery area be protected at the toe of slope.  
The City of Lenexa would prefer to use no steeper than a 4:1 for embankment fill slopes.  In 
addition, there was concern regarding the location of pedestrian and bicycle traffic crossing the 
ramp terminal intersections.  The use of the twelve-foot berm with sidewalks and multi-use path 
along with the 3:1 embankment slope will no longer be considered.  The conveyance of 
pedestrian and bicycle traffic across K-10 will be addressed under bridge options. 
 
The width of the berm behind the curb & gutter could be narrowed to minimize the impacts due 
to embankment construction.  Berm widths as narrow as two-feet were considered.  Use of a 
narrower berm should consider protecting the back of curb from erosion effects, preventing 
vehicles from becoming high centered on the curb or berm, and providing a resting place outside 
the travelled way for a stopped vehicle. 
 
A six-foot berm would be the narrowest berm that would provide a resting place outside the 
travelled say for a stopped vehicle and also prevent low riding vehicles from becoming high 
centered.  Beyond the berm, 6:1 slopes for twelve feet could be considered to provide the 
narrowest clear zone possible at 20’.  If 6:1 slopes are not used, a minimum clear zone of 24 feet 
should be provided free of obstacles. 
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Traffic Forecast 
 
The traffic study report for the selected scenarios was prepared by TranSystems entitled Break-
in-Access Report: K-10 Highway and Lone Elm Road Lenexa, Kansas dated June 1, 2009.  As 
noted in the referenced report, capacity constraints on K-10 are related to mainline conditions 
and not as a result of the proposed interchange construction.  The existing four-lane segment of 
K-10 is anticipated to exceed capacity between 2011 and 2013 based on projected traffic growth.  
The addition of one lane in each direction along K-10 will accommodate projected traffic 
volumes until approximately 2027 or 2028.  The ultimate future eight-lane facility would 
provide adequate capacity to approximately 2040 based on the projected traffic growth trends.  
The impact projections on K-10 are independent of whether or not the proposed interchange is 
constructed. 
 
An interim corridor improvement was suggested for the K-10/K-7 interchange which would 
provide interim improvements to the K-10 corridor prior to a full reconstruction of the K-7 
interchange and braided ramp scenarios for the west ramps at Lone Elm.  This improvement is 
identified as Scenario #3 in the Break-in-Access report referenced above.  Improvements made 
with Scenario #3 include construction of CD roads along K-10 within the existing interchange 
area and reconstructing a portion of the interior loop ramps. 
 
 
Fiscal Constraints 
 
The proposed interchange meets the requirements of the most recent guidance on fiscal 
constraint.  The project is fiscally constrained for both the Mid America Regional Council 
(MARC) Long Range Transportation Plan (LRTP) and the five-year Transportation 
Improvement Program (TIP).  It has been assigned project number 224 under the LRTP.  The 
estimated project cost based on the recommendations noted a the end of this report is 
$20,500,000 based on approval of this Break-in-Access Study. 
 
Under the TIP program, the project is identified by TIP number 345055 and State number 
(K)10-46 KA-0291-01.  This new construction project has been authorized for Preliminary 
Engineering (PE) and Right-of-Way (ROW) only. 
 
 
Environmental Screening 
 
Environmental screening was completed by the Environmental Services Section at the Kansas 
Department of Transportation.  The initial screening report was completed September 2, 2008 
and a screening area map and summary letter is attached in Appendix M.  A Categorical 
Exclusion (CE) as defined under the National Environmental Protection Act of 1969 (NEPA) is 
anticipated for this project.  Under current NEPA protocol, the FHWA will be able to act and 
approve the CE since it is included as a fiscally constrained project on the regional LRTP. 
 
The preliminary environmental review included a review of the following items: Noise, 
Archeology, Cultural & Historical, Wetlands, Water Resources, Floodplains, Wildlife and 
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Hazardous Waste.  Based on the preliminary review the following actions will be required.  A 
traffic noise study will be required.  An Activity II investigation will be required for Property #1 
identified in a list of potential historic properties.  If fill is placed in any jurisdictional waters, a 
US Army Corps of Engineers Section 404 permit will be required.  If any bridges, culverts or 
channel changes are constructed on streams with drainage areas exceeding 240 acres, Dams, 
Stream Obstructions, and Channel Change permits will be required.  If the project impacts 
suitable Redbelly snake or Smooth earth snake habitat a Kansas Department of Wildlife and 
Parks Action Permit would be required as well as required mitigation of designated critical 
habitat. 
 
 
Signing Concepts 
 
Conceptual freeway guide signing was developed for the K-10 corridor in the vicinity of the 
proposed Lone Elm Interchange.  These guide signs were reviewed by KDOT staff and include 
revisions to several existing signs and the introduction of new signs between the I-435 and 
Cedar Creek Parkway interchanges.  The majority of the new signs are overhead mounted on 
cantilever, butterfly or truss structures; however, no guide signs are currently proposed on the 
Lone Elm bridge over K-10.  The conceptual signing plan is shown in Appendix N. 
 
 
Aesthetic Concepts 
 
Aesthetic concepts will be developed for this project for review and ultimate approval by the 
City of Lenexa.  The goal of these concepts will be to provide engineered enhancements to the 
project that provide aesthetic benefit in a context sensitive environment.  These engineered 
enhancements are intended to provide a more durable and cost effective visual treatments when 
considering long term impacts.   
 
Durable aesthetic treatments are designed to serve engineering purposes in addition to meeting 
the aesthetic needs of a project.  Therefore the treatments will be incorporated engineered 
elements, and not surface facades applied to project elements.  Surface treatments tend to have a 
limited life and require more maintenance cost to preserve the visual aspects. 
 
 
Public Involvement 
 
A public involvement program will be completed for this project.  Additional information will 
be provided following the completion of the public involvement activities. 
 
 
Evaluation of Alternative Costs 
 
Comparative construction costs for the selected alternatives were developed for key items 
including pavement, earthwork, drainage structures, storm sewer appurtenances, retaining walls, 
bridge costs and traffic signals.  The related costs for each alternative considered only the 
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interchange.  It was assumed that the cost for construction of auxiliary lanes would be similar for 
each alternative and therefore was not considered in the comparative analysis.   A summary of 
items considered in the cost evaluation is included in Appendix O. 
 
Using the diamond interchange with traditional signalized ramp terminal intersections as the 
base alternative, cost comparisons are presented as a percent increase or decrease.   
 

Interchange Type Lone Elm Profile Ramp Terminal 
Intersection 

Comparative Cost 
(Percent) 

Diamond Over K-10 Signalized 100 % 
Diamond Under K-10 Signalized 109 % 
Tight Diamond Over K-10 Signalized 106 % 
Tight Diamond Under K-10 Signalized 120 % 
Single Point Over K-10 Signalized 164 % 
Diamond with Roundabouts Over K-10 Roundabouts 95% 
 
Following the initial review of the above interchange types, it was determined that the 
alternatives for the Lone Elm under K-10 profile would not be considered for further review.  
Roundabout intersections were not initially considered, but were suggested as the study 
progressed.  Upon confirmation that the roundabouts met the desired operational characteristics, 
evaluation of the Lone Elm over K-10 with a diamond interchange and roundabout intersections 
was completed.   
 
 
Diamond Interchange with Roundabout Ramp Terminal Intersections 
 
The diamond interchange with Lone Elm over K-10 was also reviewed following a traffic 
analysis to verify adequate operational characteristics.  Figures indicating alignment and profile 
information are included in Appendix P. 
 
Roundabout ramp terminals provide several additional benefits in comparison with conventional 
intersections, predominantly by eliminating initial cost and maintenance of traffic signals.  The 
roundabouts also provide unique opportunities for aesthetic enhancement.  Overall cost for the 
diamond interchange with roundabout ramp terminal intersections is estimated to be 
approximately 95% of the cost of the same interchange with signalized intersections. 
 
The height of fill for this interchange type will be increased over the length of the Lone Elm 
improvements to provide the recommended longitudinal approach slopes for the roundabouts.    
Other disadvantages would be similar to the diamond interchange with Lone Elm over K-10 and 
signalized ramp terminal intersections. 
 
Additional cost analysis was completed for the diamond interchange with roundabout ramp 
terminal intersections to include the auxiliary lane construction from K-7 to Lone Elm and from 
Lone Elm to Woodland Road.  The total project cost for this alternative is approximately thirteen 
million dollars.  A summary of the supporting cost opinion is included in Appendix Q. 
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Recommendations 
 
Based on the evaluation of the characteristics of the five interchange alternatives and one 
modification to the ramp terminal intersection treatment, the following recommendations are 
made for the design and construction of a new interchange at Lone Elm and K-10. 
 

• A diamond interchange will be constructed at Lone Elm and K-10. 
 
• Lone Elm would go over K-10. 

 
• Roundabout intersections are proposed at the ramp terminals. 

 
• Continuous auxiliary lanes will be constructed from the Woodland Road ramp gores to 

Lone Elm and from the K-10 ramp gores to Lone Elm. 
 

• One multi-use pathway to be used by both pedestrian and bicycle traffic will be 
provided. The path will not cross ramp terminal intersections and will provide grade 
separated access across K-10. 

 
• A proposed waterline being constructed by the City of Olathe will be located in the Lone 

Elm right-of-way. 
 
The proposed interchange improvements meet the policy goals for a new access point as noted 
in the December 1, 2005 document: Interchanges, Requests for New or Modified Access Points 
and Access Planning included in the Kansas Department of Transportation Standard Operating 
Manual. 
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Lone Elm Interchange Appendix A-3 of 3 Break-In-Access Study
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Lone Elm Interchange Break-In-Access Study 

Design Criteria 

C-1 
 

J:\LENEXA\47634\civil\Correspondence\Notes\Design Criteria LoneElm.doc 

________________________________________________________________________ 
 
K-10 Existing Mainline:  Functional Classification = Rural Principal Arterial (Freeway) 
  
Control of Access:  Full 
 
AADT:  45,700 (Existing); 49,800 (2012); 109,800 (2032) 
 
Design Speed:  75 mph, Designated 70 mph on the plans.  
 
Clear Zone:  34’ 
 
Superelevation:  Table – 8% maximum; 2001Green Book, Page 161 
 
Existing Typical Section: 

 
PGL at inside edge of pavement 

  
 Median Width:  60’Existing (84’ CL to CL) 
 

Lanes:   2 – 12’ lanes Each Direction 
 
Shoulders:  10’ Outside & 6’ Inside 
  
Cross Slopes:  1.6% Lanes, 4.2% Shoulders 

 
Surfacing:  Widening and/or Overlay TBD (To Be Determined) 
 

 Pavement Edge Wedge (Rock):  TBD 
 
 Side Slopes:  Fore = 6:1 for 21’ (24’ in Fill), Back = 4:1 or 3:1 for special conditions. 
 
 Ditch Width / Depth:  10’ / 3.5’ 
 
 Minimum Ditch Slope:  0.3%, but 0.5% is preferred. 
 

Bridge Width:  40’ Each Direction (Mainline Over) 
 
Vertical Clearance:  16’ 4” on sideroads over and interchanges 

 
Ramp Width:  See Interchange Sideroads 
 
Lighting:  See Interchange Sideroads 
 
Existing Roadway:  N/A (New Construction) 
 
 
 
________________________________________________________________________ 
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J:\LENEXA\47634\civil\Correspondence\Notes\Design Criteria LoneElm.doc 

________________________________________________________________________ 
 
K-10 Interim Mainline:  Functional Classification = Rural Principal Arterial (Freeway) 
  
Control of Access:  Full 
 
AADT:  45,700 (Existing); 49,800 (2012); 109,800 (2032) 
 
Design Speed:  75 mph, Designated 70 mph on the plans.  
 
Clear Zone:  34’ 
 
Superelevation:  Table – 8% maximum; 2001Green Book, Page 161 
 
Existing Typical Section: 

 
PGL at inside edge of pavement 

  
 Median Width:  26’ with CSB median barrier 
 

Lanes:   2 – 12’ lanes Each Direction 
 
Shoulders:  10’ Outside & 13’ Inside (with Conc. Safety Barrier) 
 
Cross Slopes:  1.6% Lanes, 4.2% Shoulders 

 
Surfacing:  Widening and/or Overlay TBD (To Be Determined) 
 

 Pavement Edge Wedge (Rock):  TBD 
 
 Side Slopes:  Fore = 6:1 for 21’ (24’ in Fill), Back = 4:1 or 3:1 for special conditions. 
 
 Ditch Width / Depth:  10’ / 3.5’ 
 
 Minimum Ditch Slope:  0.3%, but 0.5% is preferred. 
 

Bridge Width:  96.5’ (Mainline Over) or 2 @ 46.5’ 
 
Vertical Clearance:  16’ 4” on sideroads over and interchanges 

 
Ramp Width:  See Interchange Sideroads 
 
Lighting:  See Interchange Sideroads 
 
Existing Roadway:  N/A (New Construction) 
 
 
 
________________________________________________________________________ 
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J:\LENEXA\47634\civil\Correspondence\Notes\Design Criteria LoneElm.doc 

________________________________________________________________________ 
 
K-10 Ultimate Mainline:  Functional Classification = Rural Principal Arterial (Freeway) 
  
Control of Access:  Full 
 
AADT:  45,700 (Existing); 49,800 (2012); 109,800 (2032) 
 
Design Speed:  75 mph, Designated 70 mph on the plans.  
 
Clear Zone:  34’ 
 
Superelevation:  Table – 8% maximum; 2001Green Book, Page 161 
 
Existing Typical Section: 

 
PGL at inside edge of pavement 

  
 Median Width:  26’ with CSB median barrier 
 

Lanes:   4 – 12’ lanes Each Direction 
 
Shoulders:  10’ Outside & 13’ Inside (with Conc. Safety Barrier) 
 
Cross Slopes:  1.6% Lanes, 4.2% Shoulders 

 
Surfacing:  Widening and/or Overlay TBD (To Be Determined) 
 

 Pavement Edge Wedge (Rock):  TBD 
 
 Side Slopes:  Fore = 6:1 for 21’ (24’ in Fill), Back = 4:1 or 3:1 for special conditions. 
 
 Ditch Width / Depth:  10’ / 3.5’ 
 
 Minimum Ditch Slope:  0.3%, but 0.5% is preferred. 
 

Bridge Width:  144.5’ (Mainline Over) or 2 @ 70.5’  
 
Vertical Clearance:  16’ 4” on sideroads over and interchanges 

 
Ramp Width:  See Interchange Sideroads 
 
Lighting:  See Interchange Sideroads 
 
Existing Roadway:  N/A (New Construction) 
 
 
 
________________________________________________________________________ 
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J:\LENEXA\47634\civil\Correspondence\Notes\Design Criteria LoneElm.doc 

________________________________________________________________________ 
 
K-10 Ramps:  Functional Classification = Rural Principal Arterial (Freeway) 
  
Control of Access:  Full 
 
AADT:  Ramp A 3,000 (2012); 4,000 (2032) 
  Ramp B 3,000 (2012); 5,000 (2032) 
  Ramp C 6,000 (2012); 7,000 (2032) 
  Ramp D 7,000 (2012); 8,000 (2032) 
 
Design Speed:  55 mph at Exit Ramp Gore, 50 mph at Entrance Ramp Gore 
 
Clear Zone:  24’ 
 
Superelevation:  Table – 8% maximum; 2001Green Book, Page 161 
 
Typical Section: 

PGL at outside edge of drive lane 
  
 Lanes:   single lane – 14’ lane, double lane – 2 @ 12’ lanes 

 
Shoulders:  8’ Outside & 2’ Inside 
 
Cross Slopes:  1.6% Lanes, 4.2% Shoulders 

 
Surfacing:  TBD (To Be Determined) 
 

 Pavement Edge Wedge (Rock):  TBD 
 
 Side Slopes:  Fore = 6:1 for 18’, Back = 4:1 or 3:1 for special conditions. 
 
 Ditch Width / Depth:  10’ / 3’ 
 
 Minimum Ditch Slope:  0.3%, but 0.5% is preferred. 
 

Bridge Width:  N/A 
 
Vertical Clearance:  16’ 4” on sideroads over and interchanges, 15’ 4” on Sideroads 

 
Lighting:  See Interchange Sideroads 
 
Existing Roadway:  N/A (New Construction) 
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J:\LENEXA\47634\civil\Correspondence\Notes\Design Criteria LoneElm.doc 

 
 
______________________________________________________________________________     
 
 
Lone Elm (Lenexa):  Functional Classification = Rural Principal Arterial (Other) 
 
Control of Access:  Partial  
 
AADT:  11,000 (2012) and 20,000 (Year 2032) North of K-10 
 
Design Speed:  45 mph 
 
Clear Zone:  20’-22’  

 
Superelevation:  Table – 4% maximum; 2004Green Book, No Super Preferred 
 
Minimum Radius: 643’ 

 
Typical Section: 

PGL at centerline of pavement 
 
Lanes:  2 – 12’-1” lanes each direction 
 
Median: 16’ with no left turn lane, 28’ with left turn lane 
 
Shoulders:  none 
 
Cross Slopes:  1.6% Lanes, 4.2% Shoulders 
 
Surfacing:  TBD 
 
Pavement Edge Wedge (Rock):  N/A 
 
Side Slopes:  Fore = 4:1 behind sidewalk (or 3:1 for special conditions). 
 
Ditch Width / Depth:  v-ditch / 3’ minimum depth 
 
Minimum Ditch Slope:  0.3%, but 0.5% is preferred. 
 
Bridge Width:  83.5’ feet (w/o walkways) 
 
Vertical Clearance:  16’ 4” over/under K-10. 
 

Ramp Width:  See K-10 Ramps Criteria 
 
Lighting:  TBD 
 
Existing Roadway:  TBD 
______________________________________________________________________________     
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_____________________________________________________________________________     
 
Lone Elm (Olathe):  Functional Classification = Rural Minor Arterial 
 
Control of Access:  Partial – by county regulations 
 
AADT:  12,000 (2012) and 17,000 (Year 2032) South of K-10. 
 
Design Speed:  45 mph 
 
Clear Zone:  22’ (N/A with Urban (curb & gutter) section) 

 
Superelevation:  Table – 4% maximum; 2004Green Book, No super preferred. 

 
Typical Section: 

PGL at centerline of pavement 
 
Lanes:  2 – 12’ lanes 
 
Shoulders:  8’ 
 
Cross Slopes:  1.6% Lanes, 4.2% Shoulders 
 
Surfacing:  TBD 
 
Pavement Edge Wedge (Rock):  Yes 
 
Side Slopes:  Fore = 6:1 for 18’ (22’ in Fill), Back = 4:1 or 3:1 for special conditions. 
 
Ditch Width / Depth:  10’ / 3’ 
 
Minimum Ditch Slope:  0.3%, but 0.5% is preferred. 
 
Bridge Width:  83.5’ feet (Sideroad Over without sidewalks) 
 
Vertical Clearance:  16’ 4”  

 
Maximum Grade: 6% 
 
Minimum Grade: 1% 
 
Sidewalks: 5’ both sides with 8’ option on one side. 
 
Lighting:  TBD (vertical clearance could be an issue for landing strips.) 
 
_____________________________________________________________________________     
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Typical Sections 
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1. Existing Lane Configuration to be left in Place.

2. Proposed Auxilliary Lane, Shoulder and Safety Slopes.

Notes:

4. Existing sideroad proposed to be removed.  Existing grades will not permit auxilliary lane 
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Note

5
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1. Median Width shown to accomodate 2 opposing left turn lanes through interchange area.

2. Designer to coordinate Lone Elm R/W with City of Lenexa north of K-10 and City of Olathe south of K-10.

3. Width of green space to be coordinated with City Sidewalk and Multi-use Path plans.

4. Location and type of sidewalk or multi-use path shall be coordinated with existing and proposed paths.

Notes:
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P.I. Sta. 38+41.29 (Bk.)

í = 13%%d 59’ 32" (RT)

D = 3%%d 06’ 50"

R = 1,840.00’

T = 225.80’

L = 449.35’

E = 13.80’
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Sta. 76+78.83 Œ Ramp C=

Sta. 47+99.43 ì Lone Elm=

Sta. 776+84.66 ì K-10, 215’ Lt.

CURVE DATA

P.I. Sta. 86+34.70 (Bk.)

í = 8%%d 40’ 35" (LT)

D = 2%%d 51’ 54"

R = 1,999.89’

T = 151.71’

L = 302.85’

E = 5.75’

SE = 6.0%

CURVE DATA

P.I. Sta. 86+83.00 (Bk.)

í = 6%%d 39’ 07" (RT)

D = 2%%d 51’ 53"

R = 2,000.00’
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L = 232.20’

E = 3.37’
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Appendix K 
Olathe Waterline 
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Appendix L 
Clear Zone Options 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



(K)10-46 KA-0291-01 2008 total

FIGURE L-1

6’  6’

6’

4

 6’

KANSAS DEPARTMENT OF TRANSPORTATION

STATE

KANSAS

YEARPROJECT N0.
TOTAL

SHEETS
SHEET NO.

CLEAR ZONE CONCEPTS

LONE ELM

..
.\

D
G

N
\E

x
h

ib
it

s\
F

ig
u

re
L

-1
.d

g
n

F
il

e
 :

D
ra

w
n
 B

y
 :

d
_

h
o

w
a
rd

P
lo

tt
e
d
 :

4
/1

3
/2

0
0
9

R
E

F
E

R
E

N
C

E
S

 N
O

T
E

D

R
E

F
E

R
E

N
C

E
S

 C
H

E
C

K
E

D

B
Y

D
A

T
E

4:1
6:1

Backslope ConditionForeslope Condition

6:1 CLEAR ZONE APPLICATION

  

4:1
6:1

4:1

20’-22’ 20’-22’

24’-28’ 18’-20’

4:1 CLEAR ZONE APPLICATION

  

6’  6’

14’-16’

3:1 CLEAR ZONE APPLICATION

  

Recovery Area

3:1

3:1

Foreslope Condition

Foreslope Condition

Backslope Condition

Backslope Condition



 
 
 
 
 
 

Appendix M 
Environmental Screening 
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Appendix N 
Sign Concept Plans 
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Appendix O 
Alternative Cost Comparisons 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



Lone Elm
KDOT Project (K)10-46 KA-0291-01

Opinion of Probable Cost (Modified)
Alternative Concept Review

Quan Cost Quan Cost Quan Cost Quan Cost Quan Cost Quan Cost
Excavation CY $4.50 17688 $79,596 10,508 $47,286 479688 $2,158,596 6539 $29,426 485576 $2,185,092 10709 $48,191
Embankment CY $1.50 343832 $515,748 440,145 $660,218 3118 $4,677 329024 $493,536 4051 $6,077 360453 $540,680
Excavation (Contractor Furnished) CY $3.70 386820 $1,431,235 507,310 $1,877,046 0 $0 380548 $1,408,028 0 $0 413353 $1,529,407
Curb Inlets Each $3,300.00 16 $52,800 16 $52,800 18 $59,400 16 $52,800 18 $59,400 18 $59,400
Area Inlets Each $4,100.00 3 $12,300 3 $12,300 2 $8,200 3 $12,300 2 $8,200 8 $32,800
Storm Sewer Pipe (Assume 30") LF $65.00 1456 $94,640 1,727 $112,255 2056 $133,640 1434 $93,210 2094 $136,110 1540 $100,100
Traffic Signal System Per Inter. $150,000.00 2 $300,000 0 $0 2 $300,000 2 $300,000 2 $300,000 1 $200,000
Ramp Pavement (10" Conc.) SY $60.00 8385 $503,113 9,475 $568,487 7453 $447,207 8346 $500,767 8346 $500,767 11793 $707,567
Ramp Shoulder SY $60.00 4951 $297,087 6,214 $372,867 4628 $277,660 5236 $314,160 5236 $314,160 5239 $314,320
Lone Elm Pavement (10" HMA) SY $30.00 15127 $453,810 18,091 $542,723 17441 $523,243 15192 $455,757 17671 $530,117 14220 $426,610
Bridge Approach Slab Conc. PVMT SY $215.00 601 $129,287 408 $87,768 1034 $222,310 601 $129,287 1034 $222,310 1308 $281,292
Curb & Gutter LF $20.00 9622 $192,440 10,110 $202,200 9622 $192,440 9622 $192,440 9622 $192,440 9622 $192,440
Curb LF $16.00 0 $0 410 $6,560 0 $0 0 $0 0 $0 0 $0
Retaining Wall SF $45.00 0 $0 $0 0 $0 16322 $734,490 12626 $568,170 24769 $1,114,605

Subtotal Road $4,062,056 $4,542,509 $4,327,373 $4,716,199 $5,022,842 $5,547,411

10' Multi-Use Trail
4" HMA SY $15.00   992 $14,877
4" Aggregate Base SY $12.00   992 $11,902
16'x10'x77' RCB under Ramp C LS $112,000.00   1 $112,000
16'x10'x66' RCB under Ramp D LS $99,000.00   1 $99,000

Subtotal Multi-Use Trail $237,779

Bridge Option 1 Adjustment $2,382,605 $1,778,420 $3,525,570 $2,108,735 $3,525,570 $5,086,859
Bridge Option 2 Adjustment $2,822,848 $2,013,959 $2,923,708 $2,822,848 $2,923,708 $7,343,459
Bridge Option 3 Adjustment $2,832,848 $2,023,959 $3,993,571 $2,832,848 $3,993,571
Bridge Option 4 Adjustment $3,469,287 $3,469,287

Cost Effective Bridge Option SF $100.00 28944 $2,382,605 $1,778,420 36664 $2,923,708 22405 $2,108,735 36664 $2,923,708 52233 $5,086,859
Subtotal Bridge $2,382,605 $1,778,420 $2,923,708 $2,108,735 $2,923,708 $5,086,859

Interchange Subtotal $6,444,661 $6,320,928 $7,251,081 $6,824,935 $7,946,549 $10,634,270

Contingencies (30%) $1,933,398 $1,896,278 $2,175,324 $2,047,480 $2,383,965 $3,190,281
TOTAL $8,378,059 $8,217,207 $9,426,405 $8,872,415 $10,330,514 $13,824,550

Add/Deduct for Exc. Needed for Aux Ln Cons CY $3.70 36581 $135,350 36,581 $135,350 -36581 -$135,350 36581 $135,350 -36581 -$135,350 36581 $135,350

Interchange Cost Opinion $8,513,409 $8,352,556 $9,291,055 $9,007,765 $10,195,164 $13,959,900
Percent Cost 100% 98% 109% 106% 120% 164%
Auxiliary Lanes

Pavement SY $60.00 16790.22222 $1,007,413 16790.22 $1,007,413 16790.22222 $1,007,413 16790.22222 $1,007,413 16790.22222 $1,007,413 16790.22222 $1,007,413
Shoulder Pavement SY $60.00 11791.88889 $707,513 11791.89 $707,513 11791.88889 $707,513 11791.88889 $707,513 11791.88889 $707,513 11791.88889 $707,513
Clear Zone Embankment CY $1.50 33230 $49,845 33230 $49,845 33230 $49,845 33230 $49,845 33230 $49,845 33230 $49,845
Contractor Furnished CY $3.70 39094 $144,648 39094 $144,648 39094 $144,648 39094 $144,648 39094 $144,648 39094 $144,648

Subtotal $1,909,419 $1,909,419 $1,909,419 $1,909,419 $1,909,419 $1,909,419
Contingencies (30%) $572,826 $572,826 $572,826 $572,826 $572,826 $572,826

Auxiliary Lanes Cost Opinion $2,482,245 $2,482,245 $2,482,245 $2,482,245 $2,482,245 $2,482,245
Project Build Cost With Auxiliary Lanes $10,995,654 $10,834,802 $11,773,300 $11,490,010 $12,677,410 $16,442,145

ROW Area 14.10 13.53  11.76 11.90 12.43
Property Impacts

House Lost 1,1* 1 1* 1 1,1*
Pond Lost 1 1* 1* 1* 1*

* May be able to use small retaining wall to preserve existing pond
 

 

Item Unit Unit Cost

Alternative

Diamond Over Diamond Under Tight Diamond Over Tight Diamond Under SPUI OverDiamond Over With Roundabouts

J:\LENEXA\47634\civil\Design\Quan&Est\LoneElmConceptOpinionModified.xls Figure O-1 5/19/20094:55 PM



 
 
 
 
 
 

Appendix P 
Diamond Interchange Lone Elm over K-10 with Roundabouts 
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Appendix Q 
Project Build Costs for Diamond Interchange with Roundabouts 

 
 



Quan Cost
Excavation CY $9.80 10,508 $102,978
Embankment (Compaction) CY $2.00 440,145 $880,290
Excavation (Contractor Furnished) CY $9.80 507,310 $4,971,635
Curb Inlets Each $3,300.00 16 $52,800
Area Inlets Each $4,100.00 3 $12,300
Storm Sewer Pipe (Assume 30") LF $65.00 1,727 $112,255
End Sections (Assume 30") Each $950.00 12 $11,400
Ramp Pavement (10" Conc.) SY $60.00 7,143 $428,580
Ramp Shoulder SY $60.00 4,339 $260,340
Lone Elm Pavement (10" HMA) SY $71.00 18,091 $1,284,461
Bridge Approach Slab Conc. PVMT SY $215.00 408 $87,720
Curb & Gutter LF $20.00 10,110 $202,200
Roundabout Treatments LS $400,000.00 1 $400,000
Curb LF $16.00 410 $6,560
Fencing LS $30,000
Retaining Wall SF $82.50 6,086 $502,095

Subtotal Road $9,345,614

Project Signing LS $675,000

Project Pavement Marking LS $136,800

Interchange Lighting LS $375,000
 

Lone Elm Lighting LS $210,000

Project Traffic Control LS $936,000

4" HMA SY $23.25 9200 $213,900
4" Aggregate Base SY $23.63 9200 $217,350
Handrail in Interchange Area LF $214.50 636 $136,422
16'x10'x77' RCB under Ramp C LS $245,175.00 1 $163,450
16'x10'x66' RCB under Ramp D LS $159,975.00 1 $106,650

Subtotal Multi-Use Trail $837,772

Bridge SF $100.00 16,170 $1,617,000
Subtotal Bridge $1,617,000

Interchange Subtotal $13,923,186

Contingencies (30%) $4,176,956
Interchange Build Costs Without Auxiliary Lanes $18,100,142

 

Pavement SY $60.00 16790 $1,007,413
K-10 Shoulders SY $60.00 11792 $707,520
Cross Road Pipe Extensions LF $65.00 154 $10,010
End Sections Each $680.00 11 $7,480
Inlet Modifications Each $4,100.00 3 $12,300
RCB Extensions LS $9,000
Shoulder Pavement SY $60.00 11791.89 $707,513
Common Excavation CY $9.80 33516 $328,457
Clear Zone Embankment (Compaction) CY $2.00 47760 $95,520
Contractor Furnished CY $9.80 19271 $188,856

Subtotal Auxiliary Lanes $3,074,069
Contingencies (30%) $922,221

Subtotal Auxiliary Lanes Cost Opinion $3,996,290
Project Build Cost Interchange With Auxiliary Lanes (2009) $22,100,000
2012 Inflation Increase (12.4% Increase) $24,840,400

Alternative

Diamond Over With Roundabouts

Auxiliary Lanes

10' Multi-Use Trail

Item Unit Unit Cost

Lone Elm
KDOT Project (K)10-46 KA-0291-01

Opinion of Probable Cost 
Build Option (Diamond Interchange with Roundabout Ramp Terminal Intersections)

LoneElmBuildOptionCostOpinion.xls Figure Q-1 6/8/200910:30 AM
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