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PURPOSE OF APPENDIX E

The purpose of Appendix E to the K-7 Corridor Management Plan is to identify
interim strategies, and to review long-term strategies, for the segment of Kansas
Highway 7/U.S. Highway 73 (K-7) from Parallel Parkway to Gilman Road in
Leavenworth and Wyandotte Counties. The analysis was quided by the Kansas
Department of Transportation (KDOT)), the cities of Basehor, Lansing and
Leavenworth, Leavenworth County and the Unified Government of Wyandotte
County and Kansas City, KS.

LONG-TERM STRATEGY FOR K-7

The long-term vision for this segment of K-7 is a freeway (four-lane divided
highway with interchanges and full control of access). This vision was
established during the development of the K-7 Corridor Management Plan.
Funding to upgrade this segment of K-7 to a freeway will not likely be available
within the year 2040 planning horizon given current levels of transportation
funding for the region.

GOALS FOR INTERIM STRATEGIES

The goals for the interim strategies include minimizing traveler delay along
K-7 and reducing the number of crashes occurring at intersections. Interim
strategies should have a construction cost that would allow implementation
within the next five to ten years.

POTENTIAL INTERIM STRATEGIES

A range of interim strategies were analyzed, including:

* Base Scenario: Continuing the current practice of installing traffic signals,
when warranted, at major intersections. The Base Scenario was used as
a baseline for comparing the benefits and impacts of the other Interim
Strategies.

* Conventional Lane Additions: Adding dual left turn lanes, right turn lanes,
and minor road through lanes where appropriate, along with adding traffic
signals at all major intersections.

* Median U-Turn Intersection: Direct left turns for the major and minor roads

are prohibited at the main intersection and are instead redirected to U-turn
crossovers on K-7.

* Restricted Crossing U-Turn Intersection: Minor road through and left
turn movements are not allowed at the main intersection, but are instead
redirected to U-turn crossovers on K-7

TRAFFIC FLOW ALONG K-7

K-7 was upgraded to a four-lane divided expressway in the mid 1960s to
provide sufficient capacity for growing traffic volumes. When originally opened,
through traffic on K-7 had uninterrupted flow along the corridor.

The addition of traffic signals has had a significant impact on the flow of traffic
along K-7. Traffic signals provide three separate phases for vehicle movements:
phase 1 for K-7 left turning vehicles, phase 2 for K-7 through and right turning
vehicles, and phase 3 for minor road vehicles. This limits the portion of the
traffic signal cycle that can be dedicated to the flow of through traffic on K-7.

As shown in FIGURE ES.1, K-7 through traffic receives approximately 50
percent of the traffic signal cycle during peak hours even though this traffic

50% of Traffic Signal Cycle
K-7 Left Minor Road
Turns Traffic

FIGURE ES.1- AVAILABLE “GREEN” TIME FOR K-7 THROUGH TRAFFIC

84% of Traffic at Intersection

K-7 Through Traffic

makes up roughly 84 percent of the vehicles entering a typical intersection.
Currently, it takes approximately eight minutes to travel from Parallel Parkway
to Gilman Road. If the current practice of installing traffic signals at major
intersections continues, the travel time will eventually increase by 50 percent or
more.

CONCERNS FOR THE K-7 CORRIDOR

Public officials and area residents have expressed concerns for the increasing
travel time along K-7 due to the installation of traffic signals as well as for the

number and severity of crashes occurring at intersections.

PREVIOUS STUDIES/PLANS

K-7 Corridor Management Plan - February 2006:

The study to develop the K-7 Corridor Management Plan was initiated by the
Kansas Department of Transportation (KDOT) and the communities along
K-7. The purpose of the study was to address local concerns and to identify
transportation improvements necessary to serve traffic well into the future.

The primary objectives were to:

* Determine future facility type (freeway vs. urban arterial)
* Develop access requirements and street network system
* Determine right-of-way preservation needs

* Develop a phased implementation plan

* Execute a memorandum of understanding

The vision for K-7 in the year 2030 is to upgrade the existing expressway to

a 4-lane freeway to safely and efficiently accommodate the expected volume
of traffic. The vision for K-7 at a time when “full build-out” of developable
properties along the corridor occurs is a 4-lane freeway north of Hollingsworth
Road and a 6-lane freeway south of Hollingsworth Road.

Conceptual interchange layouts were developed to establish general right-of-
way needs for future interchanges to be located at:

Parallel Parkway,

¢ Leavenworth Road,

* Donahoo Road,

* Hollingsworth Road,

* Polfer/Fairmount Road, and
* Mclntryre Road.

K-7 Economic Development Strategy - January 2012:

In early 2011, the Mid-America Regional Council (MARC), in conjunction with
a number of other partners along the K-7 corridor, initiated the K-7 Corridor
Economic Development Strategy for a segment of K-7 in Leavenworth and
Wyandotte Counties.

The purpose of the study was to “assist each community in understanding the
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future market potential for economic development activity, both individually
and collectively, as well as its interrelationship with future transportation and
infrastructure improvements.”

Due to the uncertainty about when the ultimate freeway plan will be funded
and implemented, the strategy focused on anticipated development, economic
benefits and implementation issues during the transition from the current
configuration to the proposed freeway.

The study recommended the “Growing Together” concept that further
integrates the idea of corridor-wide planning coordination, cooperation, and
on-going collaboration among all jurisdictions in the planning area. This
strategy will require a comprehensive set of design guidelines and development
standards for use throughout the entire K-7 Corridor study area.

The future conversion of the freeway is recommended to occur generally from
south to north. Future interchange priorities are Parallel Parkway, Donahoo
Road, Polfer/Fairmount Road, and Mclntyre Road - in sequential order.

While Leavenworth Road, Hollingsworth Road, and Marxen Road may
eventually need an interchange with K-7, their interim condition could include
the removal of the existing K-7 intersection and/or construction of an overpass/
underpass - with no direct connection to K-7.

5-County Regional Transportation Study - April 2013:

The Kansas Department of Transportation (KDOT), the Mid-America

Regional Council (MARC), and the Lawrence-Douglas County Metropolitan
Planning Organization completed a two-phase study to assess the changing
transportation needs in Douglas, Johnson, Leavenworth, Miami, and Wyandotte
Counties.

Transportation strategies were developed for 17 key corridors including K-7.
Specific recommendations for K-7 north of State Avenue are:

System Management Strategies

e S7: Coordinate traffic signal phasing and timings from 4H Road to Parallel
Parkway

* 523: Follow the recommendations of the K-7 Corridor Management Plan

Demand Management Strategies

e D13: Construct park & ride facility near 4H Road and near the northern
junction of K-7 and K-92

* D15: Implement commuter transit service connecting the cities of Lansing
and Leavenworth with State Avenue, I-70, Shawnee Mission Parkway, and
College Boulevard

* D18: Implement peak and off-peak transit service connecting the cities of
Lansing and Leavenworth with State Avenue and |-70

Increased Capacity Strategies

® C24: Construct expressway intersection enhancements from the City of
Lansing to State Avenue

Summary of Previous Study Recommendations
A summary of the recommendations from the three previous studies is shown in

TABLE ES.1.

K-7 Corridor K-7 Economic 5-County
Management  Development Transportation
Plan Strategy Study
Intersection
Gilman Road Intersection Intersection
Enhancements
Intersection
Mclntyre Road Interchange Interchange
Enhancements
Intersection
Marxen Road Overpass Overpass
Enhancements
Polfer/ | h | h Intersection
Fairmount Road nterchange nterchange Enhancerments
Hollingsworth | Intersection
nterchange Overpass
Road J 2 Enhancements
Intersection
Donahoo Road Interchange Interchange
Enhancements
Leavenworth | Intersection
nterchange Overpass
Road - : Enhancements
Parallel Intersection
Park Interchange Interchange
arkway Enhancements

TABLE ES.1- SUMMARY OF RECOMMENDATIONS FROM PREVIOUS STUDIES

TRAFFIC ANALYSIS

Future (year 2040) traffic volumes were forecasted for the morning and
evening peak hours at Parallel Parkway, Leavenworth Road and Polfer/
Fairmount Road. The results from Polfer/ Fairmount Road were used to
represent the future conditions at the other intersections within the corridor.

Analysis of the existing intersection geometry with future traffic volumes
showed that the intersections will operate at a reasonable Level of Service
(LOS) during the AM and PM peaks, except for the K-7 and Parallel Parkway
intersection during the PM peak, which will operate at LOS F. Traffic operations
at the K-7 and Parallel Parkway intersection during the PM peak fail primarily
due to the expected volume of southbound left turning and westbound right
turning vehicles.

Analysis of the potential Interim Strategies showed that each of the strategies
would operate at acceptable Levels of Service for all AM and PM peak periods,
including the Parallel Parkway evening peak.

SAFETY ANALYSIS

Intersection Crashes: Three years of crash data and crash reports (2011-
2013) along the K-7 project corridor were provided by KDOT. The data

was reviewed to determine existing crash patterns and crash rates at the eight
intersections between Gilman Road and Parallel Parkway. The data was analyzed
for crash numbers, locations, types, severity, time-of-day, weather conditions and
light conditions

There have been a total of 110 crashes at the eight intersections in the three
years: 39in 2011, 36 in 2012 and 35 in 2013 (see FIGURE ES.2).

The analysis showed that approximately 64 percent of all the crashes were
collisions with other vehicles and 20 percent were animal related. Rear end
crashes accounted for approximately 57 percent of the collisions with other
motor vehicles.
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# of CRASHES
b
1

Parallel Leavenworth Donahoo  Hollingsworth Polfer/ Marxen Mclntyre Gilman
Parkway Road Road Road Fairmount Road Road Road Road

LOCATION

I Total Crashes M Fatal Crashes

FIGURE ES.2 - NUMBER AND SEVERITY OF INTERSECTION CRASHES (K-7
CORRIDOR 2011 -2013)

M Injury Crashes

Highway Section Crash Rates: Crash rates were used to compare the segment
of K-7 between Parallel Parkway and Gilman Road to two other similar segments
along K-7 and to the average statewide crash rates for similar roadways.

State average (2009 - 2013) highway crash statistics including Total, Fatal,
Injury and Critical crash rates were provided by KDOT. FIGURE ES.3 shows
the crash rates at the K-7 segment in this study compared to two other similar

sections and to the average statewide crash rates.
Segment and Injury Crash Rates in Crashes per Million Vehicle-miles

Fatal Crash Rate in Crashes per 100 Million Vehicle-miles
2.00

1.80 7
1.60
1.40 7
1.20 7

CRASH RATE
o
o

Segment Crash Rate Fatal Crash Rate Injury Crash Rate

CRASH TYPE

B K7, Parallel Parkway to Gilman Rd

B K-7, 215th St. to 167th St.
FIGURE ES.3 - CRASH RATES FOR K-7 CORRIDOR AND SIMILAR ROADWAYS

Bl K-7, Prairie Star Parkway to K-32
B K-7, Average Kansas Statewide

CHARACTERISTICS OF POTENTIAL
INTERIM STRATEGIES

Base Scenario: The base scenario assumes that traffic signals will continue

to be installed at the major intersections along this segment of K-7. Each
additional traffic signal will have an impact on the flow of traffic along K-7
highway. With traffic signals at each major intersection, travel times on K-7 from
Parallel Parkway to Gilman Road will increase approximately 50 percent.

No significant change in crash numbers or severity would be expected at the
intersections with existing traffic signals. Intersections with new traffic signals
would likely see a reduction in right angle collisions and an increase in rear
end collisions. Overall, no significant change in crash number or severity was
assumed.

Conventional Lane Additions: This strategy involves the construction of
additional travel lanes at the intersections such as creating dual left turn lanes,
additional right turn lanes or additional through lanes for the minor road. The
intent of these lane additions is to minimize the traffic signal “green” time
requirements for the minor traffic movements and add all “green” time savings
to the signal phase for K-7 through traffic. By the year 2040, traffic signals are
assumed to have been installed at all major intersections along K-7.

Traffic operations are similar to the existing signalized intersections with
specific lane additions addressing the heaviest traffic turning movements.
This strategy provides slightly more traffic signal “green” time to K-7 through
traffic and therefore provides somewhat better travel times than signalized
intersections with no geometric changes.

A minor safety improvement was assumed for the Conventional Lane
Additions strateqy as slightly fewer stops would be required for northbound and
southbound traffic.

Median U-Turn (MUT) Intersection: The MUT intersection eliminates direct
left turns from both intersecting streets and thus reduces the number of traffic
signal phases and conflict points at the main crossing intersection, improving
intersection operations and safety.

The MUT intersection replaces direct left turn movements at the intersection
with indirect left turn movements that utilize U-turns, typically located in the

median of the major roadway.

The MUT intersection provides traffic operational benefits, particularly for
through movements, by reducing the number of intersection signal phases and
shortening overall signal cycle length.

Compared with conventional intersections, MUT intersections increase traffic
throughput by 15 to 40 percent and reduce vehicles stopping in the network by

20 to 40 percent.
The FHWA Median U-Turn Intersection Informational Guide, August 2014,

notes that injury crash rates were 30 percent lower at MUT intersections than at
conventional intersections.

Restricted Crossing U-Turn (RCUT) Intersection: The RCUT intersection
differs from a conventional intersection by eliminating the left-turn and

through movements from the minor street approaches. To accommodate these
movements, the RCUT intersection requires drivers to turn right onto the major
road and then make a U-turn maneuver at a one-way median opening typically
600 to 800 feet away from the main intersection. On the major street
approaches, the left turns are accommodated similar to left turns at conventional
intersections.

RCUT intersections are best suited for corridors where the major road has
significantly higher traffic volumes than the minor roads and where minor
road through traffic is a small percentage of the overall traffic entering the
intersection. In the case of K-7, the majority of the minor road traffic entering
an intersection makes a turn onto the highway.

A signalized RCUT intersection can provide favorable progression along a
corridor. RCUT signalized intersections typically require only two phases, which
can maximize the green time for the major road through movement. Efficient
progression can be provided in both directions with any speed or signal spacing.

The FHWA Restricted Crossing U-Turn Intersection Informational Guide notes
that RCUT intersections reduced total crashes between 27 and 44 percent.
Injury crashes were reduced 42 to 54 percent. Recent studies in Tennessee and
Minnesota have shown even higher reductions in fatal and injury crashes. The
Tennessee DOT saw fatal and injury crashes reduced by 100 percent at four
locations where RCUT intersections were constructed. The Minnesota DOT
showed a 70% reduction in fatal and injury crashes at four sites.
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EXECUTIVE SUMMARY

FINDINGS

The findings of the study focus on traffic safety, intersection operational
performance, travel times, driver expectations and estimated construction costs.

Safety - Conflict Points: The Median U-Turn Intersection (MUT) and the
Restricted Crossing U-Turn Intersection (RCUT) have significantly fewer
conflict points than the conventional intersection design in the Base Scenario
and Conventional Added Lanes Strategy.

Safety - Crash Reduction: The RCUT intersection shows the greatest
potential for reducing the total number of crashes as well as the number of fatal
and injury crashes.

Intersection Performance: The RCUT intersection provides a somewhat
better Level of Service and lower delays for most intersection/traffic conditions
than the other two alternatives.

K-7 Corridor Travel Times: K-7 through vehicles comprise approximately 80
percent of the traffic at each intersection. The RCUT intersection results in the
lowest travel times for the K-7 corridor, particularly the option where only the
intersections of Parallel Parkway, Leavenworth Road and Polfer/Fairmount Road
are controlled by traffic signals. In this option, K-7 through and right turning
vehicles are free flowing at the unsignalized intersections and the remaining
traffic movements are controlled by stop signs.

Minor Road Left Turn Travel Times: Minor road left turn vehicles make up
approximately two percent of the traffic at each intersection. Overall, the
Conventional Added Lanes strategy provides the best service to the left turning
traffic from the minor roads. RCUT and MUT intersections increase the travel
distance for minor road left turn drivers which in general increased travel times
for those movements.

Driving Task: The driving task varies for the three potential Interim Strategies.
Factors include driver expectations for how the intersection operates, how traffic
movements are routed and the potential for traffic violations.

Conventional Lane Additions: This intersection design is very similar to the
existing intersections and changes such as dual left turns, are intersection
features that are familiar to area drivers.

Median U-Turn (MUT) Intersection: This intersection design type would be
new to the Kansas City metropolitan area. As the left turn movements for
both intersecting roadways are rerouted, drivers will need to learn how to make
an indirect left turn. One of the region’s public works directors provided his
experience implementing MUT intersections in another state. He advises

that while there is certainly a learning curve at new installations, drivers adjust
fairly quickly to the new design and are “encouraged” to make left turns at the
appropriate locations by other drivers in the traffic stream.

Restricted Crossing U-Turn (RCUT) Intersection: The RCUT intersection
design including the use of U-turns would also be new to the region. However,
a similar design for the main intersection has been used at other intersections in
the Kansas City metropolitan area, including an intersection on K-7 south of the
study area at /5th Street and at several intersections along Shawnee Mission
Parkway.

Estimated Construction Cost: The MUT and RCUT intersections would have
the lowest estimated construction costs. As many of the RCUT intersections
would not require a traffic signal, it would be the lowest cost strategy. The
construction cost does not include site specific issues such as utilities or right of
way constraints.

Design Vehicle: The MUT and RCUT intersections can accommodate
a WB-67 design vehicle.

RECOMMENDATIONS

The Restricted Crossing U-Turn (RCUT) intersection is the recommended
Interim Strategy for all major intersections on K-7 from Parallel Parkway to
Gilman Road. Signalized RCUT intersections are recommended for the
intersections with Parallel Parkway, Leavenworth Road and Polfer/Fairmount
Road. The remaining intersections could initially operate using stop signs to
control the K-7 left turns, the U-turn crossovers and the minor road approaches.

Advantages of the RCUT intersection include:

* The greatest probable reduction in total crashes and fatal/injury crashes.
Right angle collisions, which are often the most severe, are significantly
reduced at RCUT intersections.

* Reduction in the total number of vehicle conflict points from 32 to 14 and a

reduction in “crossing” conflict points from 16 to 2. RCUT intersections have
the fewest conflict points of the potential strategies that were considered.

* The lowest K-7 corridor travel times. Even lower travel times if only three of
the intersection utilize traffic signals.

* Allows the coordination of traffic signals to create the largest possible
progression bands for both direction of travel on K-7. RCUT intersections
create two separate one-way roadways for northbound and southbound K-7
which in theory allows for “perfect” progression. Some of the benefit of signal
coordination may be lessened due to the large spacing between traffic signals
which will allow some dispersion of vehicle platoons.

* The RCUT intersection provides a more equitable split of traffic signal
“green” time. The RCUT intersection allows use of a 2-phase traffic signal
instead of the three phases used at the existing traffic signals on K-7. A
2-phase signal provides more efficient movement of traffic for K-7 and with a
shorter overall cycle length, improvement for the minor road as well.

* RCUT intersections will delay the need to install new traffic signals at those
intersections that are currently unsignalized.

* The greater throughput for K-7 extends the future date where additional lanes
are needed to provide adequate capacity for traffic growth.

Disadvantages:
* Increases the travel distance for minor road left turn and through drivers.

* May increase travel time for minor road left turn and through drivers.
However, more efficient traffic signals and time savings as drivers continue
their trip along K-7, will likely reduce or erase an initial increase in travel time.
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FIGURE ES.4 - RESTRICTED CROSSING U-TURN INTERSECTION
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SECTION ONE

INTRODUCTION

1.1 PURPOSE OF APPENDIXE

The purpose of Appendix E to the K-7 Corridor Management Plan is to identify
interim strategies and to review long-term strategies for roadway improvements
at the major intersections along the segment of Kansas Highway 7/U.S.
Highway 73 (K-7) from Parallel Parkway to Gilman Road in Leavenworth and
Wyandotte Counties. The analysis was guided by the Kansas Department

of Transportation (KDOT), the cities of Basehor, Lansing and Leavenworth,
Leavenworth County and the Unified Government of Wyandotte County

and Kansas City, KS. The goals for the interim strategies include minimizing
traveler delay along K-7 and reducing the number of crashes occurring at
intersections. Interim strategies should have a construction cost that would allow
implementation within the next five to ten years.

A RANGE OF INTERIM STRATEGIES WERE ANALYZED, INCLUDING:

* Continuing the current practice of installing traffic signals, when warranted, at
major intersections

* Adding dual left turn lanes on the K-7 approaches to each intersection and
adding turn lanes and/or through lanes to the side roads to reduce the signal
“green time” dedicated to the minor traffic movements

* Alternative intersections designs: the Restricted Crossing U-Turn (RCUT)
intersection and the Median U-Turn (MUT) intersection

1.2 BACKGROUND INFORMATION

Concerns have been expressed by area residents and public officials about the
increased travel times on K-7 from the south end of the City of Lansing to |-70,
resulting from the addition of traffic signals. Concerns have also been raised for
traveler safety at major intersections within this corridor.

The long-term vision for this segment of K-/ is a freeway (four-lane divided
highway with interchanges and full control of access). This vision was established
during the development of the K-7 Corridor Management Plan. Funding to
upgrade this segment of K-/ to a freeway will not likely be available within the
year 2040 planning horizon.

The 5-County Regional Transportation Study analyzed this route and
recommended enhancing the expressway intersections as an interim measure
to improve the flow of traffic and to minimize traveler delay due to the current
traffic signal operation.

1.3 TRAFFIC FLOW ALONG K-7

K-7 was originally a rural two-lane highway that connected the Cities of Lansing
and Leavenworth with the City of Olathe, passing through the western edge
of the Kansas City metropolitan area. As vehicle volumes increased, the two-
lane highway no longer had sufficient traffic-carrying capacity to maintain
smooth traffic flow. Congestion developed at intersections, travel time along

the corridor increased, and the number of crashes grew. To address these issues,

K-7 was upgraded to a four-lane divided expressway in the mid 1960s. When
originally opened, through traffic on K-7 had uninterrupted flow along the
corridor.

Increasing traffic on Parallel Parkway, Leavenworth Road and Polfer/Fairmount
Road resulted in delays to drivers on the side streets and a rise in the number of
crashes occurring at the intersections with K-/7. Traffic signals were installed to

address these issues. Traffic signals along this segment of K-7 have three phases:

* K-7 left turns
* K-/ through and right turns
* Side road left turn, through and right turns

The cycle length (time necessary for all three phases) and the “split” times for
each phase have a significant impact on the flow of K-7 traffic. While signals
benefit side road traffic, they have a negative impact on the movement of
highway traffic. Traffic signal timings, including yellow change intervals and all
red clearance intervals, result in through traffic on K-7 having a green light only
about 50% of the time during peak periods, although this movement makes
up over 84% of the traffic entering each intersection. FIGURE 1.1 shows the
percentage of signal green time compared to the percent of traffic entering a
typical intersection of K-7.

K-7 THROUGH K-7 LEFT

SIDE ROAD
TRAFFIC TURNS TRAFFIC

@9 TRAFFIC ENTERING INTERSECTION

g “SPLIT” OF TRAFFIC SIGNAL GREEN TIME

FIGURE 1.1 - PERCENTAGE OF A TRAFFIC SIGNAL'S GREEN TIME COMPARED TO

TRAFFIC MOVEMENTS

Public officials and area residents are again expressing concerns
regarding increased travel time along the K-/ corridor
as well as traveler safety at intersections.
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1.4 FOCUS AREA

The focus area for the K-7 North Interim Strategies is shown in FIGURE 1.3 and
covers the majority of Segment 3 as identified in the K-7 Corridor Management
Plan. Specifically, the intersections included in the analysis for the addendum
are, from north to south:

* Gilman Road

* McIntyre Road

* Marxen Road

* Polfer/Fairmount Road (existing traffic signal)
* Hollingsworth Road

* Donahoo Road

* Leavenworth Road (existing traffic signal)

* Parallel Parkway (existing traffic signal)

FIGURE 1.2 - LOOKING NORTHWARD ALONG K-7 NEAR HOLLINGSWORTH RD
Source: Google Earth

FOCUS AREA

K-7 in this area is a four-lane expressway with a 60-foot wide median for the
majority of its length, with a somewhat wider median near Parallel Parkway. A
typical example of this corridor is shown in FIGURE 1.2. KDOT’s 2015 Traffic
Flow Map shows traffic volumes on K-7 are approximately 20,000 vehicles per
day (vpd) and are expected to grow to 30,000 vpd by the year 2040.w
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FIGURE 1.3 - FOCUS AREA FORK-7 INTERIM STRATEGIES
Source: Google Maps

1.5 STRATEGIES DEVELOPMENT CORE TEAM

A Core Team of stakeholders guided the development of the interim
intersection improvement strategies for K-7. The Core Team included the
Kansas Department of Transportation (KDOT), the Federal Highway
Administration, and the following cities and counties along this segment of K-7:
City of Basehor, City of Lansing, City of Leavenworth, Leavenworth County,
and the Unified Government of Wyandotte County and Kansas City, Kansas.

1.6 STRATEGIES DEVELOPMENT APPROACH

The approach for developing the interim strategies included the following tasks:

Stakeholder/Public Involvement

In addition to the Core Team, updates were provided three times to the K-/
Corridor Review Committee that represents cities and counties along K-7 that
have been involved in the Corridor Management Plan. Two rounds of meetings
were also held for public officials and the general public.

Review Previous Studies

Previous studies were reviewed to document issues that were identified and the
recommendations that were made for this segment of K-7.

Traffic and Safety Analysis

Traffic forecasts were developed and analyzed for the years 2020 and 2040.
Intersection operations were analyzed for the base scenario of continuing

to install traffic signals at intersections when warranted, conventional lane
additions, and two Alternative Intersection designs. Crash data was analyzed
for each intersection and the potential crash reduction for each strategy was
estimated.

Concept Designs

Concept layouts for roadway geometry, traffic signing, and traffic signals were
developed for each potential strategy. Turning movement analyses for a WB-67
design vehicle were completed for each of the Alternative Intersection designs.
Planning level cost estimates were developed for each strategy.



K-7 CORRIDOR MANAGEMENT PLAN APPENDIX E: K-7 NORTH INTERIM STRATEGIES | LEAVENWORTH & WYANDOTTE COUNTIES

SECTION TWO

CORRIDOR CONDITIONS

2.1 K-7 CONDITIONS

Highway US-73/K-7 (K-7) is a key travel corridor connecting the communities of
Lansing and Leavenworth, KS with the greater Kansas City metropolitan area.
K-7 is used daily by commuters as well as drivers making longer, interstate trips.
This segment of K-7 currently carries approximately 20,000 vehicles per day.

2.2 ANALYSIS LOCATIONS & CONDITIONS
2.2.1 Parallel Parkway (Existing Traffic Signal)
The intersection of K-7 and Parallel Parkway (FIGURE 2.1) is located at the

southern end of the study corridor. West of the intersection, Parallel Parkway

is a two-lane road that connects the City of Basehor to K-7. As it approaches
K-7, the road widens to provide a left turn lane for eastbound to northbound
traffic. East of the intersection, Parallel Parkway is a four-lane road that passes
through the northern portion of the Legends retail area then connects to 1-435
and eastward into Kansas City, KS. As it approaches the intersection, the inside
westbound through lane becomes a dedicated left turn lane.

The intersection is controlled by a traffic signal with phases for 1) northbound

and southbound K-7 left turn traffic, 2) northbound and southbound K-7

FIGURE 2.1- AERIAL PHOTO OF K-7 AND PARALLEL PARKWAY
Source: Google Earth

through traffic, and 3) eastbound and westbound Parallel Parkway traffic.

Differences in the roadway profile elevations for the northbound and
southbound lanes of K-7 would require potential U-turns to be located
approximately 1,600 feet south and 1,450 feet north of the intersection.

The forecasted traffic volumes, for the year 2040 PM peak hour, show that the
existing number of lanes at the intersection is not adequate to accommodate
the expected traffic. The overall intersection level of service will be LOS F.

High volumes of southbound left turns and westbound right turns exceed the

NO SCALE
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capacity of those intersection approaches.

Parallel Parkway to Leavenworth Road: Between these intersections are four
crossovers, one frontage road connection and several entrances as shown in
FIGURE 2.2. The K-/ Corridor Management Plan recommends eliminating
these access points and replacing the direct access to K-7 with connections to
proposed new roads. These roads would be constructed as development and
funding allows. It appears that the crossover and two access points on K-7 south
of Leavenworth Road could be closed as the properties also have access to
Leavenworth Road.
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FIGURE 2.2 - DRIVEWAY AND CROSSOVER LOCATIONS ON K-7 BETWEEN PARALLEL PARKWAY AND LEAVENWORTH ROAD
Source: Google Earth
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2.2.2 Leavenworth Road (Existing Traffic Signal) A creek crosses K-7 approximately 1,100 feet south of Leavenworth Road. Cider Hill Family Orchard and event center is located at an entrance on the
. y - . Potential U-turn locations are approximately 650 feet south of Leavenworth east side of K-7 approximately one quarter mile north of Leavenworth Road.
Leavenworth Road is a two-lane facility that widens to provide left turn lanes at Road and 1,300 feet north of the intersection. This location generates a considerable volume of traffic at certain times of the

the intersection with K-7 (FIGURE 2.3). Leavenworth Road connects to |-435
approximately 4.5 miles east of K-/. Northbound K-/ has a left turn lane, two

through lanes and a right turn lane at the intersection. Southbound K-7 has a _ o The K7 Corridor M D & elirinat
left turn lane and two through lanes, but no right turn lane. The intersection Intersections. [ he orridor Management Flan recommends efiminating

is controlled by a traffic signal with phases for 1) northbound and southbound these access points and replacing the direct access to K7 with connections to
K-7 left turn traffic, 2) northbound and southbound K-7 through traffic, and 3) proposed new roads.
eastbound and westbound Leavenworth Road.

Leavenworth Road to Donahoo Road: FIGURE 2.4 shows three crossovers, year.
three local road connections and three entrances located between the two
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FIGURE 2.3 - AERIAL PHOTO OF K-7 AND LEAVENWORTH ROAD
Source: Google Earth
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Source: Google Earth
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2.2.3 Donahoo Road the intersection. Southbound K-7 has a left turn lane and two through lanes, The K-7 Corridor Management Plan recommends eliminating these access
Donahoo Road i a two lane facility that is stop sign controlled at K7 but no right turn lane. Potential U-turn locations are approximately 950 feet points and replacing the direct access to K-/ with connections to proposed new
(FIGURE 2.5). The roadway widens at the intersection with a median created north and apprOX|mate|)f 1375 feet south of the intersection. _ roadks

by pavement markings. Donahoo Road provides a connection to 1-435 Donahoo Roac.i to Ho||.|ngswor’fh Road: FlGL.JRE 2.6 shows access points

approximately 4.5 miles east of K-7. West of K-7, Donahoo Road extends between these intersections are limited to one field entrance and the right-in,

approximately 1,000 feet where it connects with 141st Street. right-out connection of Falcon Lakes Road that intersects K-7 from the west.

Falcon Lakes Road serves the Falcon Lakes Golf Club and related residential

Northbound K-7 has a left turn lane, two through lanes and a right turn lane at development.

NO SCALE

FIGURE 2.5 - AERIAL PHOTO OF K-7 AND DONAHOO ROAD
Source: Google Earth
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FIGURE 2.6 - DRIVEWAY AND CROSSOVER LOCATIONS ON K-7 BETWEEN DONAHOO ROAD AND HOLLINGSWORTH ROAD
Source: Google Earth

L
4
o
Q
w0
2
o)
q
-
>
X
0
o))
Q.




K-7 CORRIDOR MANAGEMENT PLAN APPENDIX E: K-7 NORTH INTERIM STRATEGIES | LEAVENWORTH & WYANDOTTE COUNTIES
SECTION TWO

CORRIDOR CONDITIONS

2.2.4 Hollingsworth Road West of K-7, Hollingsworth Road crosses the north end of the Falcon Lakes The K-7 Corridor Management Plan recommends eliminating these access
Golf Club and related residential development. Hollingsworth Road ends points and replacing the direct access to K-/ with connections to proposed new
approximately four miles east of K-7 at N 107th Street/Hutton Road. Potential roads.

U-turn locations are approximately 800 feet north and approximately 1,200

Hollingsworth Road is a two-lane facility that is stop sign controlled at its
intersection with K-7 (FIGURE 2.7). There is no widening for turn lanes.
Northbound K-7 has a left turn lane, two through lanes and a right turn lane.

feet south of the intersection.
Southbound K-7 has only two through lanes. Concerns were expressed during ) ) 5
the public open house meetings regarding the lack of left turn and right turn Hollingsworth Road to Polfer/Fairmount Road: FIGURE 2.8 shows access

lanes on southbound K7 points between these intersections including five crossovers, five entrances and
two connections with frontage roads.
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FIGURE 2.7 - AERIAL PHOTO OF K-7 AND HOLLINGSWORTH ROAD
Source: Google Earth

=
4
>
Q
(%))
£
©)
=
"
>
X
o
o))
o

FIGURE 2.8 - DRIVEWAY AND CROSSOVER LOCATIONS ON K7 BETWEEN HOLLINGSWORTH ROAD AND POLFER/FAIRMOUNT ROAD
Source: Google Earth
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2.2.5 Polfer/Fairmount Road (Existing Traffic Signal)

Polfer/Fairmount Road is a two-lane facility at its intersection with K-7
(FIGURE 2.9). K-7 has a left turn lane, two through lanes and a right turn lane
on the northbound and southbound approaches. The intersection is controlled
by a traffic signal.

Since the signal was installed, concerns have been raised regarding the
increased delays to through travelers on K-/ who are frequently required to stop
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FIGURE 2.9 - AERIAL PHOTO OF K7 AND POLFER/FAIRMOUNT ROAD
Source: Google Earth

at the intersection.

Potential U-turn locations are approximately 1,300 feet north and
approximately 900 feet south of the intersection.

Polfer/Fairmount Road to Marxen Road: FIGURE 2.10 shows access points
between these intersections including four crossovers and six driveways. The
K-7 Corridor Management Plan recommends eliminating these access points
and replacing the direct access to K-/ with connections to proposed new roads.
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2.2.6 Marxen Road

Marxen Road intersects K-7 from the east forming a “T" intersection (FIGURE
2.11). A driveway is located on the west side of K-7, slightly north of Marxen
Road. Marxen Road is a two-lane facility that is stop sign controlled at K-7. K-7
has two through lanes in each direction and has not been widened to provide a
left turn or right turn lane.

Concerns were expressed during the public open house meetings regarding the
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FIGURE 2.11 - AERIAL PHOTO OF K-7 AND MARXEN ROAD
Source: Google Earth

lack of left turn and right turn lanes on southbound K-7.

Potential U-turn locations are approximately 800 feet north and approximately
920 feet south of the intersection.

Marxen Road to Mclntyre Road: FIGURE 2.12 shows access points between
these intersections including four crossovers, two frontage road connections
and five driveways. The K-7 Corridor Management Plan recommends
eliminating these access points and replacing the direct access to K-7 with
connections to proposed new roads.
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FIGURE 2.12 - DRIVEWAY AND CROSSOVER LOCATIONS ON K-7 BETWEEN MARXEN ROAD AND MCINTYRE ROAD

Source: Google Earth
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2.2.7 Mclntyre Road

Mclntyre Road is a two-lane facility that is stop controlled at its intersection
with K-7 (FIGURE 2.13). There is no widening for turn lanes. K-7 has a short
left turn lane and two through lanes on each approach to the intersection.
South 139th Street parallels K-7 on the west and intersects Mclntyre Road
approximately 80 feet west of the highway. Mclntyre Road is a local
connection between highways K-7 and K-5. This segment of McIntyre Road is
being considered by Leavenworth County for an improvement project.

S 139th Street
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FIGURE 2.13 - AERIAL PHOTO OF K-7 AND MCINTYRE ROAD
Source: Google Earth

Potential U-turn locations are approximately 700 feet north and approximately
700 feet south of the intersection.

Mclntyre Road to Gilman Road: FIGURE 2.14 shows access points between
these intersections including one crossover, one local road connection and

two driveways. The K-7 Corridor Management Plan recommends eliminating
these access points and replacing the direct access to K-/ with connections to
proposed new roads.
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FIGURE 2.14 - DRIVEWAY AND CROSSOVER LOCATIONS ON K-7 BETWEEN MCINTYRE ROAD AND GILMAN ROAD
Source: Google Earth
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2.2.8 Gilman Road
The K-7 intersection with Gilman Road (FIGURE 2.15) is located at the north

end of the analysis corridor. Gilman Road is a two-lane facility that widens at
the intersection with K-7 to provide a left turn lane, through lane and right turn
lane on the eastbound approach and a shared through/left turn lane and a

right turn lane on the westbound approach. Gilman Road is controlled by stop
signs at the intersection. A warrant for traffic signals has been satisfied at this
intersection. K-7 has a left turn lane and two through lanes northbound and a
left turn lane, two through lanes and a right turn lane southbound. A pedestrian
crossing is located on the west leg of the intersection.

A 50 mph speed limit begins approximately one quarter mile south of Gilman
Road and continues northward into the City of Lansing.

A creek crossing K-7 approximately 600 feet south of Gilman Road and would
impact the location of a potential U-turn. A U-turn would need to be located
approximately 2,200 feet south of the intersection. A potential U-turn could
be located approximately 600 feet north of the intersection.
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FIGURE 2.15 - AERIAL PHOTO OF K-7 AND GILMAN ROAD
Source: Google Earth
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Several previous studies have analyzed traffic operations and potential for
economic development along K-7. These studies were reviewed to document
the issues that were identified and the recommendations that were made for this
segment of the K7 corridor.

3.1 K-7 CORRIDOR MANAGEMENT PLAN -
FEBRUARY 2006

The study to develop the K-7 Corridor Management Plan was initiated by the
Kansas Department of Transportation (KDOT) and the communities along
K-/. The purpose of the study was to address local concerns and identify
transportation improvements necessary to serve traffic in the future.

The primary objectives were to:
* Determine future facility type (freeway vs. urban arterial)
* Develop access requirements and street network system

* Determine right-of-way preservation needs

Develop a phased implementation plan
* Execute a memorandum of understanding

Segment 3 of the study area shown in FIGURE 3.1 contains the area being
analyzed for Appendix E: K-7 North Interim Strategies.

3.1.1 Corridor Issues

A number of corridor issues were identified including limited roadway capacity,
growing travel time a|ong the corridor, appropriate access management measures,
and impacts to land use/development.

Capacity: Traffic projections for the year 2030 showed large increases in the
volumes of passenger and commercial vehicles using K-/. It was determined
that an “urban arterial” facility would not have the capacity to accommodate the
anticipated traffic volumes.

Travel Times: In the year 2004, the travel time from State Avenue to Muncie
Road/K-5 was approximately 10 minutes. With no changes to the roadway, travel
time is estimated to increase to 27.6 minutes by the year 2030. Estimated travel
times in 2030 would be 14 minutes with K-7 as a 6-lane arterial and 9 minutes as
a 6-lane freeway.

Access Management: Access to K-7 must be appropriately managed to
maximize traffic flow and safety.

Land Use: As congestion increases, adjacent land uses are negatively impacted
due to excessive travel delay. K-7 and local streets must function as a system to
adequately serve traffic demands and provide logical connections to properties
adjacent to K-/.

Study Area Map - Figure |
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FIGURE 3.1- K-7 CORRIDOR MANAGEMENT PLAN STUDY
AREA MAP

3.1.2 Recommendations

The K-7 Corridor Management Plan was the first step in a long term effort to ensure
effective development along K-7 through the safe and efficient management of
traffic and access. A number of recommendations were identified in the study:

K-7 Corridor Review Committee: KDOT and the local communities along

K-7 established a Corridor Review Committee to meet periodically to review the
Corridor Management Plan, assess development issues, and evaluate compliance
with the Plan.

Memorandums of Understanding: Memorandums of Understanding were
developed between KDOT and each of the K-7 communities.

Future K-7 Facility Type: The vision for K-7 in the year 2030 is to upgrade the
existing expressway to a 4-lane freeway to safely and efficiently accommodate
the expected volume of traffic. The vision for K-7 at a time when “full build-out”
of developable properties along the corridor occurs is a 4-lane freeway north of
Hollingsworth Road and a 6-lane freeway south of Hollingsworth Road.

Interchanges/Overpass/Intersection: Conceptual interchange layouts were
developed to establish general right-of-way needs for future interchanges to be
located at:

* Parallel Parkway,

* Leavenworth Road,

* Donahoo Road,

* Hollingsworth Road,

* Polfer/Fairmount Road, and
* Mclntryre Road.

In addition, an overpass would be constructed at Marxen Road, while Gilman Road
would remain an at-grade intersection.

Access Management/Corridor Preservation: Access management is necessary
to protect safety for the motoring public and the operational efficiency of the K-/
corridor. Corridor preservation is the application of planning efforts to identify
needed right-of-way and control or protect it for a future transportation facility.

Interim Improvements: Given the limitations on funding for transportation
improvements, the Plan concluded that it may be decades before a freeway is
constructed for Segment 3 of the K-/ corridor. Interim improvements to the
existing intersections along K-/ may be needed to accommodate growing traffic
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demands. Interim improvements may include additional traffic signals, additional
turn lanes, reducing access to K-/, and preserving important tracts of land for future
improvements.

3.2 K-7ECONOMIC DEVELOPMENT
STRATEGY - JANUARY 2012

In early 2011, the Mid-America Regional Council (MARC), in conjunction with
a number of other partners along the K-7 corridor, initiated the K-7 Corridor
Economic Development Strategy for a segment of K-7 in Leavenworth and
Wyandotte Counties. The corridor study area extended from the Kansas River
in Bonner Springs to the City of Leavenworth.

The purpose of the study was to “assist each community in understanding the
future market potential for economic development activity, both individually
and collectively, as well as its interrelationship with future transportation and
infrastructure improvements.”

Due to the uncertainty about when the ultimate freeway plan will be funded
and implemented, the strateqgy focused on anticipated development, economic
benefits and implementation issues during the transition from the current
configuration to the proposed freeway.

The study included a market analysis to assess the viability of various future
development options that may occur along the corridor as well as an assessment
of priorities for the transportation investments necessary to eventually convert
the facility to a freeway over time.

3.2.1 Corridor Issues

Roadway Function: The K-/ corridor serves dual and somewhat competing
roles, providing a major transportation route for commuters and providing
access for development properties. This corridor has developed from a rural
highway to a major artery that currently services residents in Leavenworth,
Lansing, Basehor, Kansas City, Kansas and Bonner Springs, providing a conduit
to access jobs, shopping and entertainment.

Timeframe for Freeway Construction: Due to the uncertainty of a time
frame for the actual construction of the freeway, communities have not yet
been able to fully realize their potential economic development opportunities
within the study area.

Population and Employment Growth: Recent developments such as the
Cerner Corporation campus, the Livestrong Sporting Park, the Hollywood
Casino, and the new Wyandotte County fairgrounds, may produce near and
long term population and employment growth in Wyandotte and Leavenworth
Counties.

* Projected population growth 2008-2040
o Leavenworth County: 24,499
o Wyandotte County: 27,752

* Project employment growth 2008-2040
o Leavenworth County: 8,562
o Wyandotte County: 20,269

LEAVENWORTH

3.2.2 Market Analysis Conclusions

Given current market conditions, in which the residential, retail, and office
markets in the western suburbs and the overall Kansas City area continue

to see limited expansion, this market study does not attempt to predict the
market for various product types over the next one to three years. Instead, this
study focuses more on the macroeconomic projections for office, retail, and
residential uses over the next 20 to 30 years.

In general, the K-7 corridor is well positioned to enjoy additional growth over
the next few decades as new developments at the Kansas Speedway area, and
in particular the Cerner campus, spur ongoing growth in western Wyandotte
County.

Lansing and Leavenworth struggle with the possibility that the area to the south
along K-7 may gain additional stop lights over several miles, limiting access

to their communities to a certain extent, through increased traffic volume. In
addition, potential upgrades of K-5 may reduce real estate demand along the
K-7 corridor somewhat and potentially shift some of the aggregate demand to

the K-5 corridor.

Key Takeaways and Recommendations for the Parallel Parkway to Lansing
District:

* “The cities along this portion of the corridor should collectively work to limit
new growth in the short term along this section of K-7 in order to minimize
investments in infrastructure improvements and focus growth to areas already

primed for significant growth, including the I-70 and |-435 corridors.”

* “As part of this effort, the cities should work collectively to limit the number
of new traffic signals installed along K-/ through this stretch. Limiting signalized
access would help to prevent leapfrog development in the area.”

* “The cities should help to steer residential growth to areas near K-/ that are
already serviced by trunk infrastructure.”

3.2.3 Final Concept and Recommendations

Upon reviewing and evaluating each of the initial planning scenarios, the Core
Team for the K-7 Economic Development Strategy unanimously selected

and supported moving forward with the “Growing Together” concept, and
requested the planning team to further refine this plan as a quide for economic
growth and development of the K-7 Corridor.

Growing Together Concept: The Growing Together concept further
integrates the idea of corridor-wide planning coordination, cooperation, and
on-going collaboration among all jurisdictions in the planning area. This
strategy will require a comprehensive set of design quidelines and development
standards for use throughout the entire K-7 Corridor study area.

Future Interchange Phasing: Conversion of K-7 to a freeway is an ambitious
proposal that is unlikely to be funded and constructed at one time.

A sequential and prioritized approach for future freeway improvements is
incorporated into this strategy to maximize the benefits for improved travel
times, safety, and surrounding economic development opportunities. These
improvements are anticipated to be conceived and completed in a manner
consistent with the current Memorandums of Understanding (MOU’s)
throughout the corridor.

The future conversion of the freeway is recommended to occur generally from
south to north. Completion of the I-70 and K-7 Highway interchange would
occur first, followed by the Kansas Avenue interchange.

Future interchange priorities further north include Parallel Parkway, Donahoo
Road, Polfer/Fairmount Road, and Mclntyre Road - in sequential order.

While Leavenworth Road, Hollingsworth Road, and Marxen Road may
eventually need an interchange with K-/, their interim condition could include
the removal of the existing K-/ intersection and/or construction of an overpass/
underpass - with no direct connection to K-/.
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3.3 5-COUNTY REGIONAL

TRANSPORTATION STUDY - APRIL

2013

The Kansas Department of Transportation (KDOT), the Mid-

America Regional Council (MARC), and the Lawrence-Douglas

County Metropolitan Planning Organization completed a
two-phase study to assess the changing transportation needs
in Douglas, Johnson, Leavenworth, Miami, and Wyandotte
Counties.

3.3.1 Corridor Issues

The 5-County Region is the fastest growing area in the State of

Kansas. A number of high-impact developments are having a
significant impact on regional travel patterns.

FIGURE 3.2 shows traffic flow on K-7 between US-24 and K-5

becoming moderately congested by the year 2040.

Funding for transportation is limited, so the region must
prioritize the needs and develop a wider range of strategies to
improve the operation and safety of the transportation system.
3.3.2 Recommendations

Transportation strategies were developed for 17 key corridors

including K-7/US-73. Specific recommendations for K-7 north of
State Avenue are shown on FIGURE 3.3 and are detailed below:

System Management Strategies

¢ S7: Coordinate traffic signal phasing and timings from 4H
Road to Parallel Parkway

e S23: Follow the recommendations of the K-7 Corridor
Management Plan

Demand Management Strategies

* D13: Construct park & ride facility near 4H Road and near
the northern junction of K-7 and K-92

K-92 N. Jct /" Legend N
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5% trucks snlooo S'Iaoo ----- County Boundaries B BN B N intersection Improvements
- Park
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6% trucks 43,000 54,000 [ keyvevetopment pccess Mansgement
"TWORKS Project
1-70 ® b EEEEE  Tast
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2010 Traffic Volumes
Average daily traffic
volumes are shown for each
segment along the corridor,
as well as the percentage of
commercial vehicles.

2040 Forecasted Traffic on Existing

plus Committed Network

Forecasted average daily traffic volumes from the
5-County travel demand model are shown for
each segment along the corridor. It is assumed
that the projects scheduled for construction during

T-WORKS have been constructed.

25,000

19,000

113,000

37,000
25,000

19,000

2040 Forecasted Traffic with Recommended

Strategies

Forecasted average daily traffic volumes from the 5-County
travel demand model are shown for each segment along the
corridor. It is assumed that -WORKS projects have been
constructed and that the recommended strategies from the
5-County Regional Transportation Study have been

implemented.
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Not Congested

Speeds are at or near the speed limit.
Ability to maneuver within the traffic
stream varies from unimpeded to
somewhat restricted.

Moderately Congested
Speeds begin to decline. Freedom to
maneuver within the traffic stream is

seriously limited.

Congested

Traffic operates at the capacity of the
roadway. Speeds are slow (<30 mph).
Virtually no useable gaps within the
traffic stream, leaving little room to
maneuver. Any disruption can produce
a serious breakdown in traffic flow with
substantial backups of traffic.

Severely Congested
Travel demand exceeds the roadway's
traffic carrying capacity. Traffic flow
breaks down. Very unstable flow.
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* D15: Implement commuter transit service connecting
the cities of Lansing and Leavenworth with State Avenue,
I-70, Shawnee Mission Parkway, and College Boulevard

® D18: Implement peak and off-peak transit service
connecting the cities of Lansing and Leavenworth with

State Avenue and |-70
Increased Capacity Strategies

e C24: Construct expressway intersection enhancements
from the city of Lansing to State Avenue

3.4 PREVIOUS INTERCHANGE/
INTERSECTION/OVERPASS
LOCATION RECOMMENDATIONS

TABLE 3.1 shows a comparison of the recommended
treatments for each major intersection from the three
previous studies.

K-7 Corridor K-7 Economic 5-County
Management Development  Transportation
Plan Strategy Study
Intersection
Gilman Road Intersection Intersection
Enhancements
Intersection
MclIntyre Road Interchange Interchange
Enhancements
Intersection
Marxen Road Overpass Overpass
Enhancements
Polfer/ | h | h Intersection
Fairmount Road nterchange nterchange Enhancements
; Intersection
Hollingsworth Interchange Overpass
oad Enhancements
Intersection
Donahoo Road Interchange Interchange
Enhancements
Leavenworth | Intersection
nterchange Overpass
Road K i Enhancements
Parallel Intersection
Interchange Interchange
Parkway Enhancements

FIGURE 3.2 - CURRENT AND FUTURE TRAFFIC VOLUMES
AND LEVEL OF CONGESTION

Source: 5-County Regional Transportation Study Phase 2 Report

FIGURE 3.3- TRANSPORTATION STRATEGIES FOR K-7
Source: 5-County Regional Transportation Study Phase 2 Report

TABLE 3.1-INTERSECTION RECOMMENDED
TREATMENTS
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4.1 EXISTING TRAFFIC CONDITIONS

KDOT's most recent Average Annual Daily Traffic (AADT) map shows a
maximum AADT of 21,100 along the K-7 section between Parallel Parkway
and Gilman Road (FIGURE 4.1) based on counts recorded in 2014.

25800

LANSING

21100
13100 975
630 14300 17200

FIGURE 4.1 - LANSING AND BASEHOR AADT COUNT MAPS
Source: KDOT District Maps (ksdot.org)

Morning and evening peak hour turning movements were collected at the three

signalized intersections of K-7 with Parallel Parkway, Polfer/Fairmount Road

and Leavenworth Road. The counts at Polfer/Fairmount Road and at Parallel
Parkway were collected during the month of December 2014, while the counts

at the Leavenworth Road intersection collected in May 2014 were obtained

from KDOT. The traffic counts were analyzed to determine existing Level of

Service conditions at each individual intersection. The counts were also used
in conjunction with growth factors to provide forecasted volumes for future
conditions at the intersections.

The existing traffic signal timings and operation conditions were modeled using

YEAR  ALTERNATIVE MOE  INTERSECTION
LEAVENWORTH ROAD
DELAY (Sec) 8.1
2014 AM NO BUILD Vos .
DELAY (Sec) 1.7
2014 PM NO BUILD [0S 5
PARALLEL PARKWAY
DELAY (Sec) 12.5
IL
2014 AM NO BUILD e .
2014 PM NO BUILD DELAY (Sec) 15.7
LOS B
POLFER/FAIRMOUNT ROAD
DELAY (Sec) 8.5
2014 AM NO BUILD LS "
2014PM  NOBUILD DE'—ﬁ\g S(SeC) 10.0

NB AM

NB PM

SB AM

K-7 TRAVEL TIME (Parallel Parkway to Gilman Road) in Min:Sec

SBPM

NO BUILD

7:56

8:02 7:53 8:08

TABLE 4.1 - EXISTING LOS, DELAY AND K-7 SEGMENT TRAVEL TIMES

Trafficware Synchro v9, a traffic analysis and optimization software that uses
Highway Capacity Manual methodology to determine intersection. PTVs
VISSIM v7 software was then used to analyze the intersections” operations
to determine measures of effectiveness such as the Level of Service (LOS),
intersection delay and segment travel times.

TABLE 4.1 shows results of the existing intersection LOS delay and travel times
along the K-7 segment between Parallel Parkway and Gilman Road.

4.2 FORECAST TRAFFIC CONDITIONS

Traffic forecasting is the process of estimating future traffic volumes along

a roadway to be used for long range planning purposes. The K-7 traffic
forecasting data was retrieved from a 5-County Regional Transportation Study
Traffic Demand Model (TDM) for the years 2010 and future year 2040. A
TDM is a computer model used to estimate traffic demand on a roadway for
future planning purposes by using four major assumptions: Trip generation
(trips to be made), Trip distribution (where the trips go), Mode choice (modes
of travel distribution), Trip assignment (route trip predictions).

The model was used to generate growth factors by movement and by approach
at each of the three signalized intersections. The use of growth factors by
movement was preferable in order to capture traffic growth brought about by

expected economic development along the K-7 corridor. AM and PM growth
factors are shown in TABLES 4.2 and 4.3.

Due to limited economic development along the corridor between the year
20170 and 2014, the field turning movement counts collected in May and
December 2014 (TABLES 4.4 and 4.5) were relatively close to the volumes
from the 20710 base year TDM counts. It was decided that the year 2014
could logically be assumed as the base year for forecasting purposes. Growth

factors from the TDM were applied to the 2014 turning movement counts to
forecast demand volumes for the year 2020 and 2040.
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BASE YEAR 2020 AM PEAK BASE YEAR 2040 AM PEAK BASE YEAR 2020 PM PEAK BASE YEAR 2040 PM PEAK
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13 1.8 1.2 1.7
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TABLE 4.2 - AM PEAK HOUR K-7 GROWTH FACTORS FROM BASE YEAR TO 2020 AND 2040 TABLE 4.3 - PM PEAK HOUR K-7 GROWTH FACTORS FROM BASE YEAR TO 2020 AND 2040
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2014 AM PEAK 2014 PM PEAK

555555 t
. . SB 1015 877 t §
. 29 957 29 "
JIL | &:

eeeeeeeeeeeeeee

46
41 32 709 9 65 934 33
) T I NB NB
TABLE 4.4- 2014 AM PEAK HOUR VOLUMES TABLE 4.5- 2014 PM PEAK HOUR VOLUMES
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4.21 2020 Traffic Forecasts

Growth factors between the base year 2014 and
the future year 2020 ranged from 1.0 to 2.3.

In the AM peak hour at the Polfer Intersection,
forecasts show traffic volumes almost doubling
at the southbound right (SBR) and westbound
through (WBT) movements. In the PM peak
hour, the largest forecasted growth (growth
factors greater than 1.5) includes SBR, and
eastbound through (EBT) movements.

At the Leavenworth Road intersection, highest
growth movements greater than 1.5 in the AM
peak hour include the westbound left (WBL)
and northbound through (NBL) movements and
in the PM peak hour the eastbound left (EBL)

and EBT movements.

At the Parallel Parkway intersection, growth
factors greater than 1.5 in the AM peak hour
include westbound right (WBR), WBT, EBL
and EBT movements and in the PM peak hour
the WBR, WBT and EBL and EBT movements.
TABLE 4.6 and TABLE 4.7 show the AM and

PM peak hour forecasted traffic volumes for the

year 2020.

2020 AM PEAK

2020 PM PEAK

Slo |

752 10
1 WB Polfer

JIL | &

Slo .

45 1148 37
15 WB Polfer

JIL | ~:

. | a1

EB Fairmount = 44 ‘
29 1083 4

174 j \B

-t 1 r

EB Fairmount = 21 ﬁ
65 167 1034 16
SB
ﬂ NE (@)

58 (@) .

15 1m3 22

JIL | -

7 WB Leavenworth

Slo |

46 1085 32
36 WB Leavenworth

JIL | ~

= lAatr

EB Leavenworth ~ 30 ‘
36 1008 6

172 j NB

=2 |atr

EB Leavenworth = 34 ‘
199 1160 21

32 j NE )

SB L 147

23 967 251
0 WB Parallel

JIV | ~-

SB L 449

35 953 367
101 WB Parallel

JIL | ~-

=2 |Aq1r

EBParallel 93 mmmmmp
40 844 9

51 j NB

EBParallel 115 M-

. )
RAEN
44-1 NB (@)

TABLE 4.6 - 2020 AM PEAK HOUR VOLUMES

TABLE 4.7 - 2020 PM PEAK HOUR VOLUMES
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4.2.2 2040 Traffic Forecasts

Growth factors between the base year 2014 and
the future year 2040 ranged from 1.0 to 5.0.

In the AM peak hour at the Polfer/Fairmount
Road intersection, forecasts show traffic volumes
tripling at the southbound right (SBR) and
westbound through (WBT) movements. In

the PM, the largest forecasted growth (> 2.5)
includes SBR, and EBT.

At the Leavenworth Road intersection,
movements with growth factors greater than

2.5 in the AM include the WBL and NBL
movements and in the PM the EBL and EBT

movements.

At the Parallel Parkway intersection, growth
factors higher than 3 in the AM include SBL,
WBR, WBT, EBL and EBT movements and in
the PM the WBR, and EBT movements.

TABLE 4.8 and TABLE 4.9 show the AM and
PM peak hour forecasted traffic volumes for the

year 2040.

2040 AM PEAK

Slo .

177 1032 13
0 WB Polfer

JIL | ~-

2040 PM PEAK

el 1M r
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45 1464 4

237 j NB

582

78 1530 54

JIV | ~:

WB Polfer

e 11 r

EB Fairmount = 37 ‘
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97 j NE )

58 (@) .

22 1392 11
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JILV | ~-

= |q1r

EB Leavenworth = 81 ‘
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Slo | S

68 1218 31
53 WB Leavenworth

JIL | ~-

=2 |Aq1r

EB Leavenworth 100 ‘
252 1203 24

46 j NB

SB L 270

36 1125 472
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JILV | ~-
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50 998 653
180 WB Parallel

JIL | -

= |Aq1r
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7 j NB
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113 1044 33

62 j B )

TABLE 4.8 - 2040 AM PEAK HOUR VOLUMES

TABLE 4.9 - 2040 PM PEAK HOUR VOLUMES
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4.2.3 VISSIM Traffic Analysis
The 2010 Highway Capacity Manual (HCM 2010) is the basic engineering

guideline for conducting Level of Service (LOS) evaluations. This manual
addresses a broad range of transportation facilities and provides the overall
framework for analyzing and reporting traffic operations using the LOS
structure. TABLE 4.10 shows the average control delay and a description of
the operation for each Level of Service for a intersection with controlled by a
traffic signal.

AVERAGE CONTROL
DELAY PER VEHICLE
(Seconds/ Vehicle)

LEVEL OF

SERVICE DESCRIPTION

Little to no delay. Progression is either exceptionally favorable
A or the cycle length is very short. <10
B Volume-to-Capacity ratio is low and either progression is
highly favorable or the cycle length is short. >10-20
C Progression is favorable or the cycle length is moderate.
Individual cycle failures may begin to appear at this level. >20-35
D Volume-to-Capacity ratio is high, progression is unfavorable,
and the cycle length is long. Individual cycle failures are noticeable. >35-55
Volume-to-Capacity ratio is very high, progression is unfavorable,
E p . - . > 55 - 80
and the cycle length is long. Individual cycle failures are frequent.
F Volume-to-Capacity ratio is very high, progression is very poor, and
the cycle length is long. Most cycles fail to clear to the queue. >80

TABLE 4.10 - LEVEL OF SERVICE DESCRIPTIONS

Engineers have adopted the concept of LOS to provide a method to describe,
evaluate, and compare operations on transportation facilities. All LOS
calculations conducted as part of this study are for motor vehicles only. These
calculations are based on the driver’s perception of the traffic conditions. LOS
A is the most favorable operating condition while LOS F has the longest delays
and represents a congested condition. LOS D is generally considered to be the
minimum acceptable operational condition, depending on the facility type.

Traffic signal timings were optimized conducted in Synchro v9 and then
transferred to VISSIM v/. Signal settings were then modified as needed to
adjust the clearance intervals at crossovers.

Once the VISSIM networks were complete, an internal QA/QC review

was conducted by Parsons Brinckerhoff. This review covered the following
aspects of VISSIM networks: geometry, signal timings, connector lane change
distances, driver behavior, vehicle fleet, traffic compositions, reduced speed
areas, speed decisions, network scale, right turn on red/stop signs, conflict area
and priority rules, transit, pedestrians, pavement markings, model resolution,
seed interval, model time period, volume validation, speed validation, and
Measures of Effectiveness (MOE) summaries.

Comments were provided by the QA/QC reviewer as applicable for each of
the aspects of the VISSIM network. Upon reviewing the comments made,
follow-up questions and comments were submitted to the project team. After
review of all comments with the project team, the VISSIM analyzer was run

to produce excel data files which cover the following aspects of the network
(where applicable or coded): overall network performance, delay (including
intersection-level LOS using signalized intersection criteria), movement group
delay, travel times, travel time delay, queue lengths, and volumes.

Traffic analysis results from VISSIM were averaged over 10 different seeds. A
seed is one complete simulation using stochastic inputs. By averaging multiple
stochastic inputs, a more reliable overall average model can be obtained. If
vehicles are unable to enter the network, measures of effectiveness will be
underestimated for the particular approach and actual operating conditions will
be worse than indicated.

Calibration of the model occurred using 2014 traffic volumes but without
knowing the existing signal timings in the field. 2014 signal timings were
optimized in Synchro prior to transfer to VISSIM. Volumes successfully
calibrated to within 10% or 20 vehicles of the turning volumes.

Signalized intersection capacity analyses were based on HCM 2010 Chapter
18, Signalized Intersections. However, for the unconventional intersections
evaluated, there is not yet standard guidance on the proper way to analyze
unconventional intersections with their multiple turning paths. For instance,
should the delay for the minor street’s left turn at a median U-turn include the
travel time to the crossover? Should the delay at the crossover be counted
separate from the main intersection? For the purposes of this study, the main
intersection along with any crossovers were considered to be part of one
intersection and grouped as a single node in VISSIM. The output “VehDelay”
is used to determine delays for each movement at the intersection. “VehDelay
is determined by subtracting the theoretical (ideal) travel time from the

actual travel time). The theoretical travel time is the travel time which could
be achieved if there were no other vehicles and/or no signal controls or other
reasons for stops. Reduced speed areas are taken into account.” (source PTV

Manual Section 10.10.23)

As vehicle delay alone may not provide a complete picture of the operations of
the intersections, the average travel time was also calculated. The travel time
beginning and ends were set in the exact same locations for each individual
intersection and alternative. Summary of effectiveness is shown in TABLES 4.11

and 4.12.
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YEAR  ALTERNATIVE MOE | INTERSECTION YEAR  ALTERNATIVE MOE INTERSECTION YEAR  ALTERNATIVE MOE | INTERSECTION YEAR  ALTERNATIVE MOE | INTERSECTION
Leavenworth Road Polfer/Fairmount Road Leavenworth Road Polfer/Fairmount Road
DELAY (Sec) 9.4 DELAY (Sec) 10.3 DELAY (Sec) 14.2 2040 AM DELAY (Sec) 17.4
2020 AM NO BUILD L8 s 2020 AM NO BUILD Tos B 2040 AM NO BUILD Tos B NO BUILD Tos 5
DELAY (Sec) 6.1 DELAY (Sec) 5.9 DELAY (Sec) 13.8 2040 AM MUT DELAY (Sec) 1.3
2020 AM MUT Tod A 2020 AM MUT Tod " 2040 AM MUT Tod 5 Tod B
DELAY (Sec) 5.7 DELAY (Sec) 44 DELAY (Sec) 9.9 DELAY (Sec) 72
2020 AM RCUT Tod " 2020 AM RCUT T8 s 2040 AM RCUT Tod " 2040 AM RCUT T8 "
DELAY (Sec) 13.5 DELAY (Sec) 1.9 CONVENTIONAL  DELAY (Sec) 12.9 2040 AM CONVENTIONAL  DELAY (Sec) 108
2020PM  NOBUILD Cod B 2020PM  NOBUILD To B 2040 AM LANES . 5 040 LANES Tod B
DELAY (Sec) 71 DELAY (Sec) 5.8 DELAY (Sec) 18.6 DELAY (Sec) 16.2
2020 PM MUT LOS A 2020 PM MUT LOS A 2040PM  NOBUILD LOS B 2040PM  NOBUILD LOS B
17.3
2020 PM RCUT DELAY (Sec) N 2020 PM DELAY (Sec) 8.0 2040 PM MUT DELAY (Sec) 166 2040 PM MUT DELAY (Sec)
cu LOS A RCUT LOS A LOS B LOS B
Parallel Parkway 2040 PM RCUT DELAY (fgcg 123‘1 2040 PM RCUT DELAY (fgcg 1%'2
DELAY (S 15.5
2020 AM NO BUILD <Lf;§ B 2040 pM CONVENTIONAL  DELAY (Sec) 17.2 2040 pM CONVENTIONAL  DELAY (Sec) 13.6
DELAY (Seq) 79 LANES LOS B LANES LOS B
2020 AM MUT ec . K-7 TRAVEL TIME (Parallel Parkway to Gilman Road) in Min:Sec
Lo : ALTERNATIVE NBAM NB PM SB AM SBPM s
2020 AM RCUT DELAY (Sec) 125 2040AM  NOBUILD  DELAY (e 327
LOS B NO BUILD 8:02 8:19 7:59 8:20 LOS c
30.5
2020PM  NOBUILD  DELAY (fé‘g 'y MUT 7:57 8:08 7:43 7:48 2040 AM MUT PELAY (E‘S? C
RCUR DELAY (Seq) 25 K-7 TRAVEL TIME (Parallel Parkway to Gilman Road) in Min:Sec
DELAY 29.4 7:38 7:48 7:40 7:50 ec .
2020 PM MUT () c 2040 AM RCUT LOS c ALTERNATIVE NBAM  NBPM  SBAM  SBPM
CONVENTIONAL  DELAY (Sec) 21.6 NO BUILD 9:38 9:55 9:41 12:02
2020 PM DELAY (Sec) 194 2040 AM
RCUT LOS B LANES LOS C MUT 9:07 8:54 9:26 10:50
2040 PM DELAY (Se) oL RCUT 8:08 8:45 8:29 9:07
TABLE 4.11 - MEASURES OF EFFECTIVENESS SUMMARY YEAR 2020 NOBUILD LOS F e i i i
f 9:04 9:29 9:16 9:48
2040 PM MUT DELAY (Sec) 64
LOS D
2040 PM DELAY (Sec) 31.2
RCUT T8 ¢
CONVENTIONAL DELAY (Sec) 27.2
2040 PM LANES LOS C

TABLE 4.12 - MEASURES OF EFFECTIVENESS SUMMARY YEAR 2040
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5.1 INTERSECTION CRASH ANALYSIS

Three years of crash data and crash reports (2011- 2013) along the K-7 project
corridor were provided by KDOT. The data were reviewed to determine

existing crash patterns and crash rates within a distance of O.1 miles at the eight
intersections between Gilman Road and Parallel Parkway. The data were analyzed
for crash numbers, locations, types, severity, time-of-day, weather conditions and
light conditions.

There have been a total of 110 crashes at the eight intersections in the three
years: 39 in 2011, 36 in 2012 and 35 in 2013. The highest and second highest
number of crashes occurred at the signalized intersections of K-7 and Parallel

Parkway and K-7 & Leavenworth Road respectively (FIGURE 511).

35
30

21

# of CRASHES

Parallel Leavenworth Donahoo  Hollingsworth Polfer/ Marxen Mclntyre Gilman
Parkway Road Road Road Fairmount Road Road Road Road

LOCATION
M Fatal Crashes

I Total Crashes
FIGURE 5.1 - CRASH LOCATION AND SEVERITY ON K-7 CORRIDOR (2011 -2013)

M Injury Crashes

The ‘types of crashes’ analysis showed that approximately 64% of all the crashes
were collisions with other vehicles, and 20% were animal related crashes. Of
the collisions with other motor vehicles, rear end crashes accounted for 57%

approximately (FIGURE 5.2).

The rear end crashes were observed to have higher occurrences at the three
signalized intersections on K-7. Sixteen of the 40 rear end collisions occurred

at Parallel Parkway, nine at the Leavenworth Road Intersection, and five at the
Polfer/Fairmount Road intersection. Six of the 20 angle side impact crashes also
occurred at the Parallel Parkway intersection, the remaining crashes were almost
evenly distributed within the other seven intersections.

There were two fatal crashes within the study corridor within the three years. One
occurred in 2011 at the K-7 and Donahoo Road intersection and the other in

# of CRASHES

O N A OO

Sideswipe:
Opposite Direction

Sideswipe:
Same Direction

Head On Rear End

Angle -Side Impact

CRASH TYPE

Il 2011 M 2012 [ 2013

FIGURE 5.2 - TYPES OF COLLISIONS WITH OTHER MOTOR VEHICLES

2012 at the K-7 & Polfer/Fairmount Road intersection. The number of injury and
Property Damage Only (PDO) appear to remain quite steady through the three
years. FIGURE 5.3 shows the crash types and severity, with the “Other Motor
Vehicle” crashes accounting for the highest numbers in all severity categories.
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Vehicle Non Collision
CRASH TYPE

I Fatal Crashes

M Injury Crashes I PDO Crashes

FIGURE 5.3 - TYPES AND SEVERITY OF CRASHES ON K-7

The time of day when the crashes occurred showed the majority occurring during
the afternoon and evening hours between 1 pm and 9 pm (FIGURE 5.4). The
animal related crashes were seen to occur primarily between the hours of 4 am
to 7 am and also 5 pm and 10 pm The highest number of ‘Other Motor Vehicle’

crashes occurrences was between 1 pm and Spm.

# of CRASHES
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TIME OF DAY

FIGURE 5.4 - CRASH TIMES ON K-7 BETWEEEN PARALLEL PARKWAY & GILMAN RD.

Inclement weather did not appear to have any effect on the crashes and
numbers. 85% occurred under no adverse weather conditions and 9% during
rainy conditions. Only five of the total crashes occurred during snow and
freezing rain conditions.

Given the rural conditions along the K-7 expressway, street lighting is minimal
along the corridor as well as the intersections with fewer developments. An
analysis of the lighting conditions showed that 61% of the crashes occurred
during day, 21% at night with no streetlights, and 12% at night with streetlights
on. The rest of the crashes occurred during the dawn or dusk hours.

C 2012 ppie

DARK: No Street Lights 9 8 6
DARK: Street Lights On 4 5 4
DAWN 1 2 0]
DAYLIGHT 23 20 23
DUSK 2 1 1

TABLE 5.1- NUMBER OF ANNUAL CRASHES AND LIGHTING CONDITIONS
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Twelve of the 21 animal related crashes occurred during the night with no
street lights and five during the night with street lights on. Only 12 of the 70
“Other Motor Vehicle” crashes occurred during the night. Crash severity with
relation to the lighting conditions showed the fatal, injury and PDO numbers to
be highest during the day.

5.2 CONFLICT POINTS COMPARISON

Conflict points are areas of an intersection or roadway where vehicle movement
paths cross, merge and diverge.

Conventional Intersection Conflict Points

A conventional intersection has a total of 32 conflict points. Four “crossing”
conflict points are where through vehicles cross the path of a through vehicle
from the other roadway, 12 “crossing” conflict points involve left turning
vehicles, eight conflicts occur where vehicle paths merge and eight where
vehicle paths diverge (FIGURE 5.5). Severe injuries and fatalities occur more
frequently at “crossing” conflict points, therefore intersection designs that
reduce the number of these type of conflicts generally have fewer injury and
fatal crashes.

@ Crossing
O Merging
O Diverging

FIGURE 5.5 - CONFLICT POINTS AT A CONVENTIONAL INTERSECTION

Median U-Turn (MUT) Intersection Conflict Points

The Median U-Turn (MUT) intersection, compared to a conventional
intersection, reduces total conflict points from 32 to 16 and crossing conflict
points from 16 to 4.

Removing direct left turns reduces some of the conflict points with the greatest
crash type severity, namely left-through angle (“T-bone”) collisions. This type
of collision ranks second behind head-on collisions for the chance of severe

injury (FIGURE 5.6).

CONVENTIONAL

MUT

v A

SN
. - )N

O Diverging = s

FIGURE 5.6 - INTERSECTION CONFLICT POINT COMPARISON
(MUT VS. CONVENTIONAL)

Restricted Crossing U-Turn (RCUT) Conflict Points

The Restricted Crossing U-Turn (RCUT) intersection compared to a
conventional intersection reduces total conflict points from 32 to 14 and
crossing conflicts from 16 to 2. Crossing maneuvers can result in angle crashes
a crash type that is generally more severe than other types. RCUT conflict

points are shown in FIGURE 5.7.

@ Crossing
O Merging
O Diverging

FIGURE 5.7 - INTERSECTION CONFLICT POINT COMPARISON (RCUT VS.
CONVENTIONAL)

5.3 SAFETY IMPACTS

Median U-turn Safety Impacts

There have been a number of research studies involving the safety performance
of MUT intersections, and they generally show reductions in mean crash rates,
especially injury-related crashes, when compared to conventional intersections.

An example of a MUT configuration is illustrated in FIGURE 5.8.

FIGURE 5.8 - U-TURN (MUT) CONFIGURATION
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The FHWA Median U-Turn Intersection Informational Guide, August 2014,

notes that injury crash rates were 30% lower at MUT intersections than at
conventional intersections (TABLE 5.2).

RATE MEAN CRASH RATES ~ STANDARD
DATASET  +vpE (Crashes/MVE) DEVIATION  ALPHA
Coridor  ALL ¥ Rechion 15548 S
O i I - B
st oo MUTGelucion  05EO g3m
iy WIGkgo) o0 gue

“Alpha” denotes the confidence level that the two rates are statistically different

TABLE 5.2 - CRASH RATE COMPARISON OF MUT AND CONVENTIONAL
INTERSECTIONS

Source: FHWA Median U-Turn Intersection Information Guide

Right-turn/U-turn conflicts: where the U-turn crossover is aligned with a street
or driveway that permit only right turns, U-turns from the crossover and right
turns from the street/driveway may potentially conflict.

Driver expectancy for left turns from side streets: drivers approaching the
main intersection on the side street and intending to turn left will normally
position their vehicle in the left-most lane. As MUT intersections require these
drivers to first turn right then make a U-turn, clear, concise signing is needed far
enough in advance of the intersection.

Driver expectancy for left turns from the main roadway: drivers approaching
the main intersection on the major roadway will be positioned in the correct
lane. Signing is needed to draw these drivers through the main intersection to
the U-turn crossover.

Weaving on the major roadway: the potential exists for some weaving
movements to take place between through vehicles on the major street and
vehicles turning right from the minor street and moving to the left lanes to

reach the U-turn crossover. In most cases, vehicles turning right from the minor
street will wait for a gap suitable to move into the U-turn crossover lanes without
weaving with or impeding through traffic.

Potential for violating left turn prohibition: while signing and geometrics can
deter vehicles from making direct left turns at the main crossing intersection,
there is no physical barrier to making illegal left turns. Proper overhead and
ground-mount signing, marking, and geometric design that positively gquide
vehicles are all important factors in discouraging prohibited left turns at the
main crossing intersection.

Restricted Crossing U-Turn Safety Impacts
An example of a RCUT configuration is shown in FIGURE 5.9. There have

been two noteworthy studies of RCUT intersections with stop signs and one
noteworthy study of RCUT intersections with merges. These studies are noted
in the FHWA Restricted Crossing U-Turn Intersection Information Guide, August
2074 and the findings are shown in TABLE 5.3.

FIGURE 5.9 - CROSSING U-TURN (RCUT) CONFIGURATION

North Carolina Study: The analysis examined crash data from the period
before when the intersection was operated as a conventional stop-controlled
intersection with a two-way median opening and after RCUT intersection
installation. The sample included 13 RCUT intersections across the state where

a two-lane rural minor road intersects a four-lane high-speed (greater than or
equal to a posted speed of 55 miles per hour [mph]) major road. Fatal and
injury, angle, and left-turn crashes decreased by more than half following the
RCUT intersection installation, while sideswipe, rear-end, and other types of
crashes tended to decrease by a lesser degree or increase.

Missouri Study: The locations were on rural, four-lane highways; one major
road had a speed limit of 70 mph while the other sites had speed limits of 65
mph. One site had three legs, and the others had four legs. Major road average
annual daily traffic (AADT) ranged from 10,000 to 26,000 vpd while minor
road AADT ranged from 400 to 1,300 vpd. Asin North Carolina and
Maryland, the researchers observed a large reduction in angle crashes after the
RCUT intersection installation.

Maryland Study: Researchers completed a safety analysis of RCUT
intersections with merges in Maryland in 2012. The analysis examined crash
data before RCUT intersection installation (when the intersection was operated
as a conventional stop-controlled intersection with a two-way median opening)
and after RCUT intersection installation. The sample included nine RCUT
intersections on US-15 in central Maryland and US-301 on the Eastern Shore
of Maryland where a two-lane rural minor road met a four-lane, 55 mph major
road. Typically, the distance from the main junction to a U-turn crossover was
approximately 2,000 feet. The field observations showed there were fewer
conflicts at RCUT intersections than comparable conventional intersections
during several hours of data collection.

Number of RCUT Intersection Sites 13 9 5
Type of Traffic Control stop merge stop
% Decrease in Total Crashes 27 44 35
% Decrease in Injury Crashes 51 42 54

TABLE 5.3 - NOTABLE RCUT CRASH RATE STUDIES AND RESULTS

Minnesota Study: The MnDOT analyzed four sites where RCUT intersections
were constructed. Findings showed that total crashes were reduced by 40%,
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the combination of fatal and injury crashes were reduced by 70% and the
combination of fatal and severe injury crashes were reduced by 100%. Right
angle crashes were reduced by 95.5%. Multi-vehicle crashes were reduced
from 34 crashes in the before period to 11 in the after period (67.6% reduction).

RCUT Intersections with Signals: There are no known empirical, rigorous
safety analyses of signalized RCUT intersections. FHWA has commissioned
a study to determine a Crash Modification Factor (CMF) for replacing a
conventional signalized intersection with a signalized RCUT intersection, and
results are expected in 2015.

RCUT intersections with stop signs or signals controlling the minor street and
crossovers do not create weaving movements on the major street. Instead,
drivers must wait for an acceptable gap or a green signal. In contrast, RCUT
intersections with acceleration lanes and merges at the minor street and the
U-turn crossovers do create weaving movements.

5.4 CRASH RATES & STATEWIDE
COMPARISON

A crash rate comparison of the K-7 section between Parallel Parkway and
Gilman Road was used to determine how the roadway segment compares to
two other similar segments along K-/ and also to the average statewide crash
rates.

State average five-year (2009 - 2013) highway crash statistics including total,
fatal, injury and critical crash rates were provided by KDOT. Crash rates for
similar segments along the K-/ highway were also provided for comparison
purposes.

Segment crash rates were calculated using the equations provided by the

Federal Highway Guide.

“The crash rates for total and injury crashes on a roadway are calculated as:

Cx1,000,000
Vx365xNxL

The crash rate for fatal crashes is calculated as follows and expressed in terms of
fatal crashes per 100 million vehicle-miles of travel:

Cx100,000,000
Vx365xNxL

The variables in this equation are:

R = Crash rate expressed as crashes per million vehicle-miles of travel, for total

and injury crashes or 100 million vehicle-miles of travel for fatal crashes

C = Total number of crashes in the study period
V = Average Annual Daily Traffic (AADT)
N = Number of years of data

L = Length of the roadway segment in miles”

(Source: Federal Highway Administration, 2011)

FIGURE 5.10 shows crash rates at the K-/ project section compared to two
other similar sections and to the average statewide crash rates.

Crashes per Million Vehicle-miles for Total & Injury Crashes
Crashes per 100 Million Vehicle-miles for Fatal Crashes

CRASH RATE

Segment Crash Rate Fatal Crash Rate Injury Crash Rate

CRASH TYPE

B K-7, Parallel Parkway to Gilman Road B K-7, Prairie Star Parkway to K-32

I K-7, 215th Street to 167th Street Bl K-7, Average Kansas Statewide

FIGURE 5.10 - SEGMENT CRASH RATES COMPARED TO OTHER SECTIONS AND
TO THE STATE
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The long term transportation strategy for K-7 is to convert this highway to a fully
access controlled freeway. As funding for an improvement of this magnitude is
not likely by the year 2040, this study was initiated to identify interim strategies
that would cost effectively address traffic flow and safety issues.

Several potential interim strategies were analyzed to determine their impacts on
vehicle delays at traffic signals, travel times along the K-7 corridor from Parallel
Parkway to Gilman Road, and potential reduction of existing crash numbers and
severity. Traffic growth was forecasted for the year 2040 so that the analysis
covers the expected conditions throughout the operational service life of the
interim strategies.

The potential strategies that were analyzed include the:

* Base Scenario - traffic signals added at all major intersections with no added
traffic lanes

* Conventional Lane Additions - adding dual left turn lanes, right turn lanes,
and minor road through lanes where appropriate, along with adding traffic
signals at all major intersections

* Median U-Turn Intersection - direct left turns for the major and minor roads
are prohibited at the main intersection and are instead redirected to U-turn
crossovers on K-7

* Restricted Crossing U-Turn Intersection — minor road through and left
turn movements are not allowed at the main intersection, but are instead
redirected to U-turn crossovers on K-7

6.1 BASE SCENARIO

The base scenario assumes that traffic signals will continue to be installed at the
major intersections along this segment of K-7. Existing traffic signals are shown
as red circles on FIGURE 6.1 and are located at:

* Polfer/Fairmount Road
* Leavenworth Road
* Parallel Parkway

For analysis purposes, additional traffic signals shown as yellow circles in

FIGURE 6.1 are assumed to be installed by the year 2040 at:
* Gilman Road

* Mclntyre Road

* Marxen Road

* Hollingsworth Road
Donahoo Road

6.11 Safety Performance

No significant change in crash numbers or severity would be expected at the
intersections with existing traffic signals. Intersections with new traffic signals
would likely see a reduction in right angle collisions and an increase in rear
end collisions. Overall, no significant change in crash number or severity was
assumed.

6.1.2 Traffic Flow Performance

Each additional traffic signal will have an impact on the flow of traffic along
highway K-7. With traffic signals at each major intersection, travel times on K-7
from Parallel Parkway to Gilman Road will increase approximately 50 percent.

The existing traffic signals along K-7 have three phases: one for the left turns
from K-7, one for K-7 through and right turn traffic, and one for the minor road.
Each phase includes a green indication when traffic is moving, a yellow “change”
interval and an “all red” clearance interval. During peak travel periods, K-7
through and right turn traffic make up approximately 84% of the traffic at these
intersections, but can be allotted only about 50% of the traffic signal cycle

length (FIGURE 6.2).

K-7 Left Minor Road
Turns Traffic

FIGURE 6.2 - TRAFFIC SIGNAL CYCLE SPLIT ALLOTTED TO K7 THROUGH TRAFFIC

50% of Traffic Signal Cycle

84% of Traffic at Intersection

K-7 Through Traffic

As minor road left turn traffic volumes or crashes increase, a fourth phase is
often added. This further reduces the green time available for K-7 through

traffic and increases travel times along K-7 (FIGURE 6.3).
30% of Traffic Signal Cycle

84% of Traffic at Intersection

K-7 Left . Minor Minor Road
N VLI D UG Rd. Left Through Traffic I

FIGURE 6.3 - TRAFFIC SIGNAL CYCLE SPLIT ALLOTTED TO K7 THROUGH TRAFFIC
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6.2 CONVENTIONAL LANE ADDITIONS

This strategy involves the construction of additional travel lanes at the CONVE NTI ONAL M I NOR
intersections such as creating dual left turn lanes, additional right turn lanes and LANE ADDITIONS ROAD

additional through lanes for the minor road. The intent of these lane additions

is to minimize the traffic signal “green” time requirements for the minor traffic I NTE RS ECTI O N

movements and add all “green” time savings to the signal phase for K-7 through

traffic. By the year 2040, traffic signals are assumed to have been installed at _

all major intersections along K-7.

* At Parallel Parkway, this strategy added two additional right turn lanes on the
east leg of the intersection, one additional right turn lane on the west leg, and
created dual left turn lanes for northbound and southbound K-7.

* At Leavenworth Road, this strategy added a right turn lane on the east and
west legs of the intersection and added a second left turn lane for northbound
to westbound traffic.

* At Polfer/Fairmount Road, this strategy added a left turn lane and a right turn
lane on both the east and west legs of the intersection as well as a second left
turn lane for northbound to westbound traffic.

6.2.1 Safety Performance B - Potential Lane Additions ROAD

A minor safety improvement was assumed for the Conventional Lane
Additions strategy as slightly fewer stops would be required for northbound and
southbound traffic.

FIGURE 6.4 - CONVENTIONAL LANE ADDITIONS
6.2.2 Traffic Flow Performance

Traffic operations are similar to the existing signalized intersections. However,
specific lane additions address the heaviest traffic turning movements. This
strategy provides slightly more traffic signal “green” time to K-7 through traffic
and therefore provides somewhat better travel times that signalized intersections
with no geometric changes.
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6.3 MEDIAN U-TURN INTERSECTION 6.3.2 Traffic Flow Performance conventional intersection.

The MUT intersection provides traffic operational benefits, particularly for . . . . . .
(M UT) i i > Pe Compared with conventional intersections, MUT intersections increase
through movements, by reducing the number of intersection signal phases and : . L
_ . . . i ) _ ) o traffic throughput by 15 to 40 percent and reduce vehicles stopping in the
The Median U-Turn Intersection (MUT) is one of several “Alternative shortening overall signal cycle length. Despite having to drive an additional network by 20 to 40 percent
Intersection Designs” that offer the potential to improve safety and reduce delay distance compared to left turns at a conventional intersection, MUT intersection
at a lower cost and with fewer impacts than traditional solutions. left turns often have equal or less delay and travel times compared to a
The MUT intersection eliminates direct left turns from both intersecting streets
and thus reduces the number of traffic signal phases and conflict points at the M E D IAN M I NOR
main crossing intersection, improving intersection operations and safety. ROAD
|
The MUT intersection replaces direct left turn movements at the intersection U I U RN

with indirect left turn movements that utilize U-turns, typically located in the I NTERSECTIO N

median of the major roadway.
As shown by the yellow dotted line in FIGURE 6.5, the major street left turns I—

are directed through the main crossing intersection, make a U-turn movement
at a downstream directional crossover, and proceed back to the main crossing
intersection. Drivers then turn right onto the minor street.

Minor street left turns, shown by the red dotted line, are directed to turn right

onto the major street, make a U-turn movement at the directional crossover, R EENEENEENEEEERNERE
typically 600 to 800 feet downstream, and then proceed through the main i
crossing street. @

—

6.3.1 Safety Performance

The number of conflict points (points where one traffic movement crosses

another) at an intersection has a correlation with the number of collisions that , ,
. . . . @ Major road left turns are made by traveling

occur and is often used as a surrogate measure to compare different intersection straight through the main intersection, then making ROAD

design alternatives. As shown in the Safety Analysis discussion in Section Five, a U-turn and then proceeding back to the main

the MUT intersection has 16 conflict points compared to 32 at a conventional intersection where aright turn is made.

intersection. @ Minor road left turns are made by first turning right
L o y o, ) . and then using the U-turn to complete the

Severe injuries and fatalities occur more frequently at “Crossing” conflict points. movement.

The MUT intersection, compared to a conventional intersection, reduces o

crossing conflict points by 75 percent (from 16 to 4). @ Utilizing indirect left turns allows for a more

efficient 2-phase traffic signal operation that

The FHWA Median U-Turn Intersection Informational Guide, August 2014, improves overall traffic flow through the

intersection.
notes that injury crash rates were 30 percent lower at MUT intersections than at

conventional intersections FIGURE 6.5 - MEDIAN U-TURN INTERSECTION
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6.4 RESTRICTED CROSSING U-TURN
(RCUT) INTERSECTION

The Restricted Crossing U-Turn (RCUT) intersection is an “Alternative
Intersection Design” that offers improved traffic flow along the major roadway
and significantly reduces the number and severity of crashes that occur at
intersections.

The RCUT intersection differs from a conventional intersection by eliminating
the left-turn and through movements from the minor street approaches. To
accommodate these movements, the RCUT intersection requires drivers to turn
right onto the major road as shown in FIGURE 6.6 and then make a U-turn
maneuver at a one-way median opening typically 600 to 800 feet away from
the main intersection.

On the major street approaches, the left turns are typically accommodated
similar to left turns at conventional intersections. In some cases, such as rural
unsignalized RCUT intersection designs, left-turn movements from the main
street could also be removed.

6.4.1 Safety Performance

The number of conflict points (points where one traffic movement crosses
another) at an intersection has a correlation with the number of collisions that
occur and is often used as a surrogate measure to compare different intersection
design alternatives. As shown in the Safety Analysis discussion in Section Five,
the RCUT intersection has 14 conflict points compared to 32 at a conventional
intersection.

Severe injuries and fatalities occur more frequently at “Crossing” conflict points.
The RCUT intersection, compared to a conventional intersection, reduces
crossing conflict points by 88 percent (from 16 to 2).

The FHWA Restricted Crossing U-Turn Intersection Informational Guide notes
that RCUT intersections reduced total crashes between 27 and 44 percent.
Injury crashes were reduced 42 to 54 percent. Recent studies in Tennessee and
Minnesota have shown even higher reductions in fatal and injury crashes.

6.4.2 Traffic Flow Performance

RCUT intersections are best suited for corridors where the major road has

significantly higher traffic volumes than the minor roads and where minor
road through traffic is a small percentage of the overall traffic entering the
intersection. In the case of K-/, the majority of the minor road traffic entering
an intersection makes a turn onto the highway.

For minor roads that have fewer than 5000 vehicles per day, unsignalized
RCUT intersections should be considered. If unsignalized, stop or yield signs
would be used to control left turns from K-7, the minor road approaches and the
U-turns.

RESTRICTED
CROSSING

U-TURN

INTERSECTION
]

Several studies have compared signalized RCUT intersections to conventional
intersections. They have generally found RCUT intersections to decrease delay
and travel time compared to conventional intersections.

A signalized RCUT intersection can provide favorable progression along a
corridor. RCUT intersection signals typically require only two phases, which
can maximize the green time for the major road through movement at the
intersection. Efficient progression can be provided in both directions with any
speed or signal spacing.

MINOR

ROAD

IIIIIIIIIIIIIIIIllll:::::::::::::::::::::::h

MAJOR

ROAD

‘Q

IIIIIIIIIIIIIIIIIIIIIlllllllll‘
4

@ Through and left turning traffic from the minor
road, first turn right, then use the U-turn to
complete their movement.

@ Restricting the crossing of minor road traffic at the

main intersection allows for a more efficient
2-phase traffic signal operation that improves
overall traffic flow through the intersection.

FIGURE 6.6 - RESTRICTED CROSSING U-TURN INTERSECTION
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7.1 FINDINGS

The findings of the study focus on traffic safety, intersection operational
performance, travel times, driver expectations and estimated construction costs.

71.1 Safety - Comparison of Conflict Points

Conflict points at intersections are locations where two separate vehicle
movements cross, merge or diverge. Fatal and injury crashes are most often
associated with “crossing” conflict points and include right angle conflicts
between through vehicles on intersecting roadways and those involving left
turns.

TABLE 7.1 shows the total number of conflict points and the number of crossing
conflict points for the Base Scenario and each of the potential strategies.

Base Conventional MUT

RCUT

Scenario Added Lanes Intersection Intersection
Total Conflict Points 32 32 16 14
Crossing Conflict Points 16 16 4 2

TABLE 7.1 - COMPARISON OF CONFLICT POINTS

The potential for collisions at intersections is greater where there are complex
situations created by numerous conflict points, higher speeds and higher traffic
volumes. Reducing the number of conflict points typically simplifies the driving
task and results in fewer collisions.

The Median U-Turn Intersection (MUT) and the Restricted Crossing
U-Turn Intersection (RCUT) have significantly fewer conflict points than
the conventional intersection design in the Base Scenario and Conventional
Added Lanes Strategy.

7.1.2 Safety - Crash Reduction

The FHWA reports that approximately 40 percent of all crashes and 65
percent of fatal and injury crashes nationally occur at intersections or are
intersection related.

Research that examined “before and after” crash data has determined specific

reductions in crashes that have resulted from the implementation of a variety
of crash mitigation strategies and intersection designs. Crash reduction
findings from FHWASs 2014 informational guides for Median U-Turn and
Restricted Crossing U-Turn intersections, as well as information from the Crash
Modification Factors Clearinghouse, were used in the analysis of the interim
strategy alternatives.

TABLE 7.2 shows the crash reduction factors for the potential Interim
Strategies. The Base Scenario is assumed to see no reduction in the numbers of
crashes that have been occurring at K-7 intersections.

Base Conventional MUT RCUT
Scenario Added Lanes Intersection Intersection
Reduction in . o 3 o
Total Crashes 5% 16% 30%
Redl:lction in Fatal/ . 2% 30% 529
Injury Crashes

TABLE 7.2 - EXPECTED CRASH REDUCTION

The Conventional Lane Addition strategy is expected to have a minor reduction
in the number of crashes due to slightly fewer stops for K-7 through traffic.
Studies for the MUT and RCUT intersections have shown significant reduction
in the number of total and fatal/injury crashes.

The RCUT intersection shows the greatest potential for reducing the total
number of crashes as well as the number of fatal and injury crashes.

7.1.3 Safety - Public Concerns

A number of safety concerns were raised by area residents during the Public
Open House meetings. These include:

* Leavenworth Road - no southbound right turn lane

* Donahoo Road - no southbound right turn lane

Hollingsworth Road - no southbound right turn lane nor southbound left turn lane
Marxen Road - no northbound right turn lane and no southbound left turn lane
Mclntyre Road - no northbound nor southbound right turn lane

Gilman Road - no northbound right turn lane

Local street/frontage road connections - no right turn lanes

* Multiple vehicles attempting to use a crossover at the same time - different
turning movements conflict with one another

* Slow drivers in the inner through lane (“passing lane”) create conflicts with
drivers traveling at the speed limit

7.1.4 Intersection Performance

Traffic volumes were forecasted for the year 2040 during morning and evening
peak traffic periods, and then used to analyze the expected intersection Level
of Service (LOS) and delay for each of the potential Interim Strategies. As
discussed in Section Five, Level of Service is a method to describe, evaluate

and compare operations on transportation facilities. Signalized intersection
LOS is defined in terms of the average total vehicle delay of all movements
through an intersection. LOS A is the most favorable operating condition while
LOS F has the longest delays and represents a congested condition. LOS D is
generally considered to be the minimum acceptable operational condition for an
intersection as a whole.

K-7 Base

Conventional MUT RCUT

Intersection Scenario Added Lanes Intersection Intersection

2040 AM Peak Period Level of Service (LOS) [ Delay *

Parallel Parkway C/32.7 C/21.6 C/30.5 C/22.5

Leavenworth Road B/14.2 B/12.9 B/13.9 A/9.9

?g‘fﬁle Fairmount Road | B/17.4 B/10.8 B/11.3 Al7.2
2040 PM Peak Period Level of Service (LOS) / Delay *

Parallel Parkway F/151.9 C/27.2 D/36.4 C/31.2

Leavenworth Road B/18.6 B/17.2 B/16.6 B/12.1

Poffer/Fairmount Road | - B/16.2 B/13.6 B/17.3 B/10.2

*Average Intersection Delay in Seconds

TABLE 7.3 - INTERSECTION LEVEL OF SERVICE / AVERAGE DELAY
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The three potential Interim Strategies provide an adequate level of service
during peak traffic periods in the year 2040.

The RCUT intersection provides a somewhat better level of service and lower
delays for most intersection/traffic conditions than the other two alternatives.

71.5 K-7 Corridor Travel Times

Travel times for the K-7 corridor were determined based upon traffic simulation
modeling of the anticipated morning and evening peak traffic conditions in the
year 2040. The travel times in TABLE 7.4 are from a point approximately
2,000 feet south of Parallel Parkway to a point approximately 2,000 feet
north of Gilman Road. A posted speed limit of 65 mph was used except for the
north end of the corridor where the speed limit drops to 50 mph.

For comparison, if K-7 were a freeway with a posted speed limit of 70 mph, the
travel time on this segment would be seven minutes.

Time of Day Base Conventional MUT RCUT*

& Direction Scenario Added Lanes Intersection Intersection
AM Peak Northbound 9.6 9.1 9.1 8.1/7.9
AM Peak Southbound 9.7 9.3 9.4 8.5/8.1
PM Peak Northbound 9.9 9.8 8.9 8.7/8.2
PM Peak Southbound 12.0+ 9.8 10.8 9.1/8.1

* RCUT results: first travel time assumes all intersections have traffic signals and the second time assumes
traffic signals only at Parallel Parkway, Leavenworth Road and Polfer/Fairmount Road.

TABLE 7.4 - K7 CORRIDOR TRAVEL TIMES (MINUTES) FOR 2040 TRAFFIC VOLUMES

All three potential Interim Strategies would provide lower travel times than the
Base Scenario. The RCUT intersection results in the lowest travel times

for the K-7 corridor. This is particularly evident in the option where only the
intersections of Parallel Parkway, Leavenworth Road and Polfer/Fairmount Road
are controlled by traffic signals. In this option, K-7 through and right turning
vehicles are free flowing at the unsignalized intersections and the remaining
traffic movements are controlled by stop signs.

7.1.6 Minor Road Left Turn Travel Times

As the two alternative intersection designs being considered require indirect
left turn movements from the minor roads, the question was raised regarding
the travel time impacts to these movements. Travel times for left turning traffic
from the minor road were determined for the Base Scenario and each of the
potential Interim Strategies.

Travel times were calculated by the VISSIM traffic simulation model and include
the time necessary to:

travel 1,000 feet on the minor road approach to the intersection
* experience delay at the main intersection and U-turns

complete the direct or indirect left turn

travel 2,000 feet on K-7 leaving the intersection

TABLES 7.5 (AM peak hour) and 7.6 (PM peak hour) show the difference in
travel times between the Base Scenario and each potential Interim Strategy for
minor road left turns. A negative number indicates less travel time than the Base
Scenario and a positive number more time.

K-7 Base Conventional MUT RCUT
Intersection Scenario  Added Lanes Intersection Intersection
EB Parallel Parkway -- -72 -74 -57
WB Parallel Parkway -- -2 38 54
EB Leavenworth Road -- 2 22 27
WB Leavenworth Road -- 11 7 15
B | - | v | 1 | w
g | | s | o | v

Note: EB indicates eastbound and WB indicates westbound.
Travel times in seconds more than or less than the Base Scenario.

TABLE 7.5 - MINOR ROAD LEFT TURN TRAVEL TIMES COMPARED TO THE BASE
SCENARIO (AM PEAK)

K-7 Base Conventional MUT RCUT
Intersection Scenario Added Lanes Intersection Intersection

EB Parallel Parkway -- -10 -7 4

WB Parallel Parkway -- -211 -165 -171
EB Leavenworth Road -- -40 -50 -33
WB Leavenworth Road -- -10 -20 -10
Sl N NI I
wergre |~ | 4 | w | =

Note: EB indicates eastbound and WB indicates westbound.
Travel times in seconds more than or less than the Base Scenario.

TABLE 7.6 - COMPARISON OF THE MINOR ROAD LEFT TURN TRAVEL TIMES TO
THE BASE SCENARIO (PM PEAK)

Left turns from the minor road approaches make up about two to three percent
of the total traffic entering the intersection. Overall, the Conventional Added
Lanes strategy provides the best service to the left turning traffic from the
minor roads.

71.7 Driving Task

The driving task varies for the three potential Interim Strategies. Factors include
driver expectations for how the intersection operates, how traffic movements are
routed and the potential for traffic violations.

Conventional Added Lanes Intersection: This intersection design is very
similar to the existing intersections and changes such as dual left turns are
intersection features that are familiar to area drivers.

Median U-Turn (MUT) Intersection: This intersection design type would be
new to the Kansas City metropolitan area. As the left turn movements for both
intersecting roadways are rerouted, drivers will need to learn how to make an
indirect left turn.

The Core Team discussed the potential for drivers to continue to make a
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left turn at the main intersection, even though this would be a prohibited
movement. One of the region’s public works directors provided his experience
implementing MUT intersections in another state. He advises that while there is
certainly a learning curve at new installations, drivers adjust fairly quickly to the
new design and are “encouraged” to make left turns at the appropriate locations
by other drivers in the traffic stream.

Appropriate signing and pavement markings will be needed to properly inform
and guide drivers regarding how to drive this intersection type.

Restricted Crossing U-Turn (RCUT) Intersection: The RCUT intersection
design, including the use of U-turns, would also be new to the region. However,
a similar design for the main intersection has been used at other intersections

in the Kansas City metropolitan area. FIGURE 7.1 shows the intersection

of K-7 and 75th Street that has the same access control as the RCUT main
intersection. This location is approximately ten miles south of the study
corridor. FIGURE 7.2 shows the intersection at Shawnee Mission Parkway

and Lucille Lane, one of several similar intersections along Shawnee Mission
Parkway.

FIGURE 7.1 - ACCESS CONTROLLED INTERSECTION AT K-7 AND 75TH STREET,
SHAWNEE, KS

FIGURE 7.2 - ACCESS CONTROLLED INTERSECTION ON SHAWNEE MISSION
PARKWAY, SHAWNEE, KS

At an RCUT intersection, drivers on the major road make left turns at the main
intersection, the same as a conventional intersection. The difference in this
design is that it requires all minor road traffic to turn right. Those minor road
drivers who want to go through or turn left make use of a U-turn to complete
these movements. While the right turn may initially be unexpected, the
deceleration lane for the U-turn and the U-turn crossover provide a logical route
to complete the minor road through and left turn movements.

7.1.8 Estimated Construction Cost

“Planning level” estimated construction costs for one installation were
developed for each strategy and are shown in TABLE 7.7 The Base Scenario
assumes the cost of a new traffic signal installation at an intersection that is
currently controlled by stop signs on the minor road. The construction costs do
not include preliminary engineering, construction engineering, right-of-way or
utility impacts.

MUT RCUT*

Intersection Intersection

Base Conventional

Added Lanes

Scenario

Estimated
Construction Cost

$0.2 $1.9 $1.3 $1.3

*The estimated cost for an RCUT intersection can be reduced by $200,000 if it is unsignalized.
TABLE 7.7 - ESTIMATED CONSTRUCTION COST IN $MILLIONS

71.9 Summary of Public and Stakeholder Outreach

Public “open house” meetings and public officials’ briefings were held at two
points during the study. Approximately 100 persons attended each of the
public meetings. Public officials representing the study sponsors attended the
briefings.

The first round of meetings was held in March 2015. During the public officials
briefing and the public open house meeting:

* Information was provided regarding the long-term vision for K-7 as a freeway
and the likelihood that funding for this vision will not likely be available before
the year 2040

* Transportation operation and safety concerns were discussed

* A presentation was made detailing the interim strategies that would be
analyzed

At the first public meeting, residents related concerns for safety along K-7,
primarily the lack of left turn lanes at some intersections and for travel time
along the corridor as each new traffic signal results in additional delays to
through traffic. A large majority of the comments received from residents
supported consideration of the alternative intersection designs - the Median
U-Turn Intersection and the Restricted Crossing U-Turn Intersection.

Public officials expressed support for exploring the benefits and impacts of the
alternative intersection designs. Concerns for K-7 focused on minimizing travel
time along the corridor.

The second round of meetings was held in May and June 2015. During the
public officials briefing and the public open house meeting:

* The long range vision was discussed along with the anticipated costs

* Intersection crash totals and severity were discussed

* The impact of traffic signals on major street traffic flow was explained

* The goals for interim strategies were identified as: reducing the number of
crashes occurring at intersections, minimizing the travel time along K-7, and
having a reasonable construction cost that would allow implementation within
the next five to ten years

* The Restricted Crossing U-Turn (RCUT) intersection was presented as the
recommended strategy and its benefits and impacts were explained
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During the second round of meetings public officials and a great majority of the
area residents expressed support for the construction of RCUT intersections
along the corridor.

7.2 RECOMMENDATIONS

The selection of the recommended Interim Strategy for K-7 between Parallel
Parkway and Gilman Road is based primarily upon how well it addressed the
two major goals of minimizing travel time along the K-7 corridor and providing
the greatest expected reduction in existing crashes at or related to major
intersections.

Other factors that were considered include:

* K-7 through and right turn traffic make up approximately 84 percent of
the vehicles entering a typical intersection. Therefore, at intersections with
traffic signals, the recommended strategy should provide a more equitable
balance in the assignment of green time than that of a signal at a conventional
intersection.

* Traffic patterns show that most minor road vehicles turn onto K-/ and that
minor road through traffic comprises approximately 2 percent of the vehicles
entering a typical intersection along K-7. Therefore, the minor road through
movement should not drive the selection of a strategy.

* The estimated construction cost should allow the strategy to be implemented
along the corridor within the next five to ten years.

* The strategy should delay the need for additional traffic signals along the
corridor.

7.2.1 Recommended Strategy

The Restricted Crossing U-Turn (RCUT) intersection is the recommended
Interim Strategy for all major intersections on K-7 from Parallel Parkway to
Gilman Road. Signalized RCUT intersections are recommended for the
intersections with Parallel Parkway, Leavenworth Road and Polfer/Fairmount
Road. The remaining intersections could initially operate using stop signs to
control the K-7 left turns, the U-turn crossovers and the minor road approaches.

The study partners should continue to look for opportunities to close access
yp PP
points along K-7.

Advantages of the RCUT intersection include:

* The greatest probable reduction in total crashes and fatal/injury crashes.
Right angle collisions, which are often the most severe, are significantly
reduced at RCUT intersections.

* Reduction in the total number of vehicle conflict points from 32 to 14 and a
reduction in “crossing” conflict points from 16 to 2. RCUT intersections have
the fewest conflict points of the potential strategies that were considered.

* The lowest K-7 corridor travel times. Even lower travel times if only three of
the intersections utilize traffic signals.

* Allows the coordination of traffic signals to create the largest possible
progression bands for both direction of travel on K-7. RCUT intersections
create two separate one-way roadways for northbound and southbound K-/
which in theory allows for “perfect” progression. Some of the benefit of
signal coordination may be lessened due to the large spacing between traffic
signals which will allow some dispersion of vehicle platoons.

* The RCUT intersection provides a more equitable split of traffic signal
“green” time, as shown in FIGURE 7.3. The RCUT intersection allows the
use of a 2-phase traffic signal instead of the three phases used at the existing
traffic signals on K-7. A 2-phase signal provides more efficient movement of
traffic for K-/, and with a shorter overall cycle length, improvement for the
minor road as well.

50% of Traffic Signal Cycle

84% of Traffic at Intersection

Minor Road
Traffic

K-7 Through Traffic
CONVENTIONAL INTERSECTION

K-7 Left
Turns

70% of Traffic Signal Cycle

84% of Traffic at Intersection

K-7 Through and Right Turn Traffic

RCUT INTERSECTION
FIGURE 7.3 - COMPARISON OF TRAFFIC SIGNAL PHASING AND GREEN TIME SPLITS

Minor Road Traffic

K-7 Left Turns & I

* RCUT intersections will delay the need to install new traffic signals at those
intersections that are currently unsignalized.

* The greater throughput for K-7 extends the future date when additional lanes
are needed to provide adequate capacity for traffic growth.

Disadvantages:

* Increases the travel distance for minor road left turn and through drivers.

* May increase travel time for minor road left turn and through drivers.
However, more efficient traffic signals and time savings as drivers continue
their trip along K-/, will likely reduce or erase an initial increase in travel time.

7.2.2 Implementation

Implementing RCUT intersections as the Interim Strategy for K-7 from Parallel
Parkway to Gilman Road has as estimated construction cost in 2015 dollars

of approximately $10 million. Working together, KDOT and the cities and
counties along the corridor could implement this strategy over the next five

to ten years. In comparison, upgrading the corridor to a freeway will have an
estimated cost of nearly $300 million as shown in TABLE 7.8 Funding for the
long-term freeway solution is not likely within the next twenty years or more
given current funding levels.

Order of Implementation: Several approaches can be taken to determine the
priority order of intersection for implementation.

* Safety: the three intersections with the highest number of total crashes and
injury crashes are Parallel Parkway, Leavenworth Road and Hollingsworth
Road. These locations would benefit from the expected reduction in crashes
that other states have achieved after converting a conventional intersection to
an RCUT intersection.

* Geometric design: Hollingsworth Road and Marxen Road lack southbound
left turn lanes. Lack of left turn lanes impacts both safety and the smooth
flow of traffic along K-7 as left turning vehicles must slow to an appropriate
speed in the inside through lane of K-7. The resulting speed differential
between turning vehicles and through vehicles disrupts the smooth flow of
traffic. These intersections would benefit from the construction of left turn
lanes on K-7 that would be provided by an RCUT intersection.

* Travel time on K-7: converting the existing signalized intersections at Parallel
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Parkway, Leavenworth Road and Polfer/Fairmount Road to signalized RCUT
intersections. K-/ corridor travel times would benefit from the more efficient
traffic signal operation provided by an RCUT intersection.

* Proof of Concept: select three intersections such as Hollingsworth Road,
Donahoo Road, and Polfer/Fairmount Road as the first locations to construct
RCUT intersections to demonstrate how the concept works for unsignalized
and signalized intersections.

Quantity Unit Cost Total
Mainline K-7 7.8 mile $8,000,000 $62,400,000
Interchange 6 each $20,000,000 | $120,000,000
Overpass 1 each $10,000,000 | $10,000,000
Collector Street 17.2 mile $4,000,000 $68,800,000
Arterial Street 53 mile $6,000,000 $31,800,000
TOTAL $293,000,000

TABLE 7.8 - ESTIMATED COST OF FREEWAY AND LOCAL ROAD SYSTEM
Source: K-7 Corridor Management Plan (costs updated to 2015 dollars)






