


Traffic Analysis

Operational Analysis

Based on the Phase 2 forecasted traffic demand from the K-7 travel model, traffic operations analysis
was performed. Roadway capacity analysis was performed as described in the study methodology
Section. This analysis was used to determine the number of future lanes on the K-7 mainline and
supporting roadway network. Intersection level of service and queue analysis was performed to
evaluate the number of lanes and operational characteristics for each interchange. Table 7 shows the
K-7 Interchange ramp intersection level of service results for full build out conditions at ramp terminal
intersections.

Because of their complexity, more detailed analysis was performed at the system to system
interchanges of |-70, Shawnee Mission Parkway, K-10 and [-35.

Unique Areas

Based on the operational analysis performed, problem areas were identified. These areas should be
analyzed in greater detail as the planning and design process continues.

Segment |

I-35 Interchange - The conceptual layout of the I-35 Interchange is shown in plan plate B-7 in
Appendix B.The |-35 Interchange mainline, ramps, ramp junctions, and weaves were analyzed using
Highway Capacity Software; preliminary analysis indicates that operations during 2030 are anticipated
to be at LOS D or better and during full build out anticipated to be at LOS E or better. More detailed
analysis of the interchange should be performed during design.
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Intersection
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Full Build Out K-7 Interchange Ramp Intersection Level of Service - Table 7




Old 56 Highway to Santa Fe (135th Street) — The conceptual design of the freeway system
between US 56 and Santa Fe is shown in plan plates B-8 and B-9 in Appendix B. K-7 between US 56
and Santa Fe is proposed to have 6 lanes plus auxiliary lanes in each direction with slip ramps to and
from one-way frontage roads. Both the northbound and southbound frontage roads will have two
lanes in each direction and provide access to property and local streets. The area that presented the
greatest traffic operational problems in the K-7 corridor was the K-7 and Santa Fe northbound and
southbound intersections. These two intersections were the only locations in the K-7 corridor that
had level of service below the desired level for 2030 and full build out conditions.

Level of service problems are a direct result of the high traffic forecasts around the intersections. K-7
model volume indicate 65,000 daily vehicles east of the intersection in 2030 and 84,000 daily vehicles
east of the intersection in full build out.

Considering the planning level of this study, caution should be exercised with using the raw model
volume output. Using the regional model at the intersection turning level may present some
forecasting problems. Although the K-7 model refined the regional model by adding more model detail
within the study corridor, limitations in the travel model may present inflated traffic volumes within
this section of the study corridor. Some of the model limitations that may have contributed to the
higher forecasts along Santa Fe include:

*  Turning movements represent both AM and PM peaks occurring at the same time to be
conservative, as described in the Study Methodology Section.
* K-7 model is a daily model. Post processing using a uniform peak hour percent
(K factor) was used to develop design hour volumes.
*  The regional model may not be reflecting true corridor capacity constraints along Santa Fe.
*  Caution should be presented when using a regional model to extract turning movements.

In order to develop more accurate turning volumes at the K-7 and Santa Fe intersection, Olathe’s new
travel demand model should be used which reflects local travel conditions. External model freeway
demand from the K-7 model could then be used in the Olathe model.

K-10 Interchange — The conceptual design of the K-10 Interchange is shown in plan plate A-5

in Appendix A. Detailed operational analysis of the K-10 Interchange was performed in the K-10
Interchanges Study. Travel demand for a 2030 (also considered full build out in this area) condition
was correlated with the K-7 study. Study recommendations were for a system to system directional
interchange and were modeled using VISSIM. Detailed operational results are found in the K-10 study.
Based on the proposed design that includes braided ramps on all four segments of the interchange, no
levels of service problems are anticipated.
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Segment 2

I1-70 Interchange —The conceptual design of the I-70 Interchange is shown in plan plate B-22 in
Appendix B.The interchange at I-70 with K-7 required many design considerations. This was due
to the fact that the existing interchange was designed to serve a toll plaza for the Kansas Turnpike.
As such, very high turning movements were created at the intersection of K-7 with the I-70 ramps
/ Caanan Drive. In the previous K-7 study, a three level single point diamond interchange was
recommended at this location. This design was a compromise from a fully directional Maltese cross
design that is actually needed to satisfy the high existing and even higher expected movements
between K-7 and 1-70.

Further analysis has been completed and the results still do not favor the Maltese cross design. The
right of way necessary to construct this type of interchange would require purchasing many of the
businesses near the existing interchange. Also to construct this interchange, the ramps required to
accommodate the projected traffic volumes would extend south past the proposed Kansas Avenue
interchange and north past the proposed interchange at 130th Street. This type of interchange would
eliminate an interchange at Kansas Avenue as well as at 130th Street without an extensive collector-
distributor system with braided ramps to grade-separate the weaving movements. This type of system,
which is very similar to what would be required at the interchange of K-7 with K-10 to accommodate
the close interchanges at Prairie Star Parkway and College Boulevard, would require the acquisition of
almost all existing businesses along K-7 between |130th Street and Kansas Avenue.

Therefore to serve the high turning movements to and from K-7 at the I-70 ramps intersection, a
unique layout for the interchange at I-70 with K-7 was developed. The proposed intersection design
allows for directional traffic movements without at grade signalized intersections. The interchanges
at Kansas Avenue and at 130th Avenue could also be constructed. Finally, the right of way required to
construct this interchange would not include purchasing any land currently occupied by a business.



Traffic Analysis

The ramps between [-70 and K-7 most resemble a trumpet interchange in the northeast portion of
the interchange. The same idea is mirrored in the southwest portion of the interchange. The unique
design of this interchange also includes single-point urban interchanges at Kansas Avenue and at |130th
Avenue. A system of collector-distributor roads was utilized to separate all ramp traffic from mainline
traffic between Kansas Avenue and |30th Avenue.

One advantage to this design concept is that it could be implemented in phases to address even
existing congestion at the K-7 intersection with the I-70 Ramps. The existing interchange could be
modified to serve only movements to and from northbound K-7. The mirrored interchange to the
west could then serve the movements to and from southbound K-7.

43rd to 47th Street —The conceptual design of the K-7 collector/distributor system from 43rd
Street to 47th Street is shown in plan plates B-17 and B-18 in Appendix B. It was determined that
interchanges needed to be provided at both the intersections of 43rd and 47th Streets at K-7. 43rd
Street serves large areas of developable non residential land that need direct highway access without
traveling through residential neighborhoods to connect to 47th Street or Clare Road. 47th Street is
an arterial route that connects between [-435 and K-7 and therefore also needs a direct connection
to K-7. Construction of interchanges at 43rd Street and at 47th Street poses a variety of problems.
Due to the existing 3250-foot spacing of the intersections, it would be very difficult to construct an
interchange with direct access to K-7 at each of these locations. The short weave length between
the on-ramp of one interchange and the off-ramp of the next interchange would create a safety
problem for traffic attempting to enter or exit the flow of highway traffic. The terrain between these
intersections also provides a design challenge due to the great elevation change between each existing
location.

A split diamond interchange at each of the locations connected by a system of collector distributor
roads is recommended. The collector-distributor roads allow traffic to weave between interchanges
without mixing with highway traffic creating a safer highway and allowing interchanges to be
constructed at each of the existing interchanges. The collector-distributor roads would also provide
needed north-south connectors between 43rd and 47th Streets that would be very difficult to
construct due to the terrain, railroad, existing developments, and other topographic limitations.

Shawnee Mission Parkway —The conceptual design of the Shawnee Mission Parkway Interchange is
shown in plan plate B-15 in Appendix B. This existing small clover leaf interchange can serve the traffic
demands today and for a few years into the future. However, the full build out design traffic volumes
will require that this interchange be modified to provide a collector-distributor system between the
northbound and southbound clover leaf ramps on K-7. Without these collector distributor roads the
weaving sections along K-7 will fail.
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Segment 3

Donahoo Road Interchange —The conceptual design of the Donahoo Road Interchange is shown
in plan plate B-27 in Appendix B. Existing development constrained the potential frontage road
alternatives, resulting in the roundabout concepts developed for the ramp terminals. At the western
roundabout (southbound on/off-ramps), the overall intersection is expected to operate at level of
service B, however, the northbound frontage road approach is expected to operate at LOS F under full
build out conditions. As development progresses in this area of the corridor, it will be important to
monitor the expected operations of this interchange and continue to refine the concept.

Hollingsworth Road Interchange —The conceptual design of the Hollingsworth Road Interchange
is shown in plan plate B-28 in Appendix B. Much like the Donahoo Road Interchange, at the western
roundabout (southbound on/off-ramps), the overall intersection is expected to operate at level of
service B, however, the northbound frontage road approach is expected to operate at LOS E under full
build out conditions. As with Donahoo Road, it will be important to monitor the expected operations
of this interchange and continue to refine the concept.

Frontage Road Alignments — The conceptual concept of continuous frontage roads is more
important than the exact alignments chosen. To ensure a successful continuous facility on each side
of K 7, the communities along Segment 3 will need to collaboratively plan (especially at jurisdictional
boundaries) with an eye toward ultimately realizing this concept.

Future Property Access —The local access roads shown connecting to the frontage roads
represent one concept of how the local properties could be served. They are by no means firm
recommendations as to specific alignments. As the frontage roads are planned, and as properties
develop or redevelop along the corridor, the responsible jurisdictions will need to consider how access
needs will be met while maintaining adequate traffic flow on the system as a whole.

Traffic Addendum (Available Upon Request)

TransCAD K-7 Model with documentation Synchro,VISSIM, Sidra models Full build out Synchro
Output for K-7 Corridor

* Intersections HCM Report

*  Queue Report



