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1 Introduction 
R^3C Design Group, LLC was requested to assist in transportation planning and traffic 
engineering elements for developing a Circulation Plan for the Englewood Arts District in 
Independence, Missouri.  The Englewood Arts District is on E. Winner Road between Northern 
Boulevard and Sterling Road.   

In particular the existing roadway system in the district is evaluated, including crash rates, the 
unique median parking and sight-distance challenges.  Because the intersection of E. Winner 
Road and Northern Boulevard, on the west edge of the district, is a complicated five-legged 
intersection, much of this document 
describes the inherent challenges of 
this area and offers positive 
alternatives for improving the 
intersection.   Finally, priorities are 
presented for improving the overall 
traffic flow through the district - 
both auto and non-motorized. 

The arts district is predominantly 
commercial, including only a few 
residences on the western end of 
the project, near Northern 
Boulevard.  The commercial district is 
comprised mostly of small, personally-owned and operated businesses, providing a wide range 
of services.  The corridor’s key attraction is the now-closed Englewood Theater, which has no 
immediate plan to reopen.  

The sidewalks and northern curb line between Sterling Road and Appleton Avenue have been 
recently improved by the City of Independence.  This project also included new crosswalks and 
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Exhibit 1: Looking west along E. Winner Road 
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Looking east at Appleton Avenue 

Looking west at Appleton Avenue 

pedestrian signs at key intersections.  There are no immediate Capital Improvement Projects 
planned on E. Winner Road.   

2 Roadway system 

2.1 Crash analysis 
Crash data from 2010 to July 2013 was obtained from the City of Independence and analyzed to 
detect any unsafe conditions.  The crash data was on E. Winner Road between Northern Avenue 
and Sterling Avenue.  The data is summarized in Exhibit 3 below.   

The following observations were noted:  

• 36-percent (4 of 11) of the 
crashes resulted in injuries.   

• There were no pedestrian – 
vehicle crashes in the corridor.   

• Failing to yield resulted in 45% (5 
of 11) crashes.   

• In the last three years, the 
Northern Avenue intersection 
has seen no crashes.  The closest 
crash occurred 50 feet east of 
Northern Avenue as a car was 
merging into traffic.   

• The Appleton Avenue 
intersection experienced 45% (5 
of 11) crashes in the corridor.   

o Police reports indicated 
that two of the crashes 
resulted from obscured 
vision due to a parked 
car on the west side of 
the intersection.   

Further review of the Appleton Avenue 
intersection reveals the following:  

• Sight distance restrictions – Sight 
distance restrictions are primarily due 

Exhibit 2: Sight distance challenges due to parked 
vehicles at Appleton Avenue 
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to the angled parking along on-street medians.  Since sight triangles are not strictly 
observed at this location, cars in the median are not able to view traffic on E. Winner 
Road during the turn.  An example of these restrictions is shown in Exhibit 2.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.2 On-street median parking 
A very unique feature of the Englewood Arts District, specifically E. Winner Road, is the on-
street angled median parking.  Business owners on E. Winner Road consider this long-standing 
feature sacred and strongly oppose any change to this parking pattern.  However, significant 
challenges are posed by the on-street median parking.   

Exhibit 3: Crash analysis on E. Winner Road 

Year Location Severity
Number 

of 
vehicles

Type Cause Notes

50 feet east of 
Northern

PDO 2 Sideswipe Failure to yield

Winner Road - mid-
block

INJ 2 Head on Too fast

Appleton at 
Winner

PDO 2 Right angle Failure to yield
Vision obscured 
by parked car on 
west side

Appleton at 
Winner

INJ 2 Right angle Failure to yield
Vision obscured 
by parked car on 
west side

45 feet east of 
Harris

PDO 2 Parked car Improper backing
Bad pull out 
from parking 
stall

Appleton at 
Winner

PDO 2 Angle
Improper signal + 
inattention

Appleton at 
Winner

PDO 2 Sideswipe Improper passing

Harvard at Winner INJ 2 Angle Failure to yield

Winner Road at 
alley near 
Englewood Café

PDO 1
Drive into 
construction 
zone

Inattention

Appleton at 
Winner

INJ 2 Angle Failure to yield

20
13 50 feet west of 

Harvard
PDO 2 Parked car Poor lane use

20
10

20
11

20
12

Notes: 
1. PDO = Property damage only reported
2. INJ = Injury crash
3. Crash reports between January 1, 2010 and July 22, 2013 summarized
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• Adjoining lane width: 
The 60-degree angled 
parking results in a 
very wide lane width 
for vehicular traffic.  
In some locations, 
each lane on E. 
Winner Road is about 
22 feet wide.  Even 
though this section of the 
roadway is posted at 20 miles per hour (mph), the excessive pavement increases the 
comfort of the driver, and higher speeds tend to prevail.   

• Sight distance: The median parking restricts the sight triangle particularly for vehicles 
turning onto the side streets.  This is one of the primary factors for the higher crash rate 
at the Appleton Avenue intersection.  The crash rates are discussed in a prior section.   

• Crossing E. Winner Road: Business patrons park in the median and conveniently cross 
the street in front of their car at mid-block locations.  Oncoming drivers must be unduly 
cautious of pedestrians stepping out from behind a parked car in the median.   

Because of the wide lane width, a suggestion was presented to the steering committee to 
reduce the angle of the parking from the current 60 degrees to 45 degrees.  This angle reduction 
also reduces the required lane width to 12 feet, with a stall width of 8 feet, a depth of 18.5 feet 
and skew width of 11.3 feet.  However, it should be noted that the current city standard for 
parking stall width is 9 feet.   

By reducing the parking angle and lane widths pedestrian safety is improved because of the 
shorter walking distance and exposure time in mid-block locations.  Significantly, the spatial 
restrictions perceived by drivers will assist in slowing the vehicular traffic.   

While this solution does not address the concerns listed above, it does maintain the desired on-
street parking while providing some safety enhancements.   

2.3 Sight distance 
A significant cause for concern and safety is the sight distance challenges posed by large vehicles 
parking in the median near side street intersections.  The plane of the sight triangle is 
encroached upon, causing vision challenges for traffic crossing E. Winner Road.  This vision 
challenge must be recognized by those implementing future roadway improvements, and 
appropriate guidelines must be followed.  These are provided in the “A Policy on Geometric 
Design of Highways and Street,” published by the American Association of State Highway and 

Exhibit 4: On-street median parking 
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Transportation Officials (AASHTO), 2004 (commonly referred to as the green book).  The criteria 
are as follows:  

• Left turn from stop (Exhibit 9-55 of the green book) –  
o 280-feet for 25 mph 
o 225 feet for 20 mph 

• Crossing maneuver (Exhibit 9-58 of the green book) –  
o 240-feet for 25 mph 
o 195 feet for 20 mph 

During concept plan 
development, the guidelines were 
used to determine the triangle at 
each crossing point.  Because 
business owners were unwilling 
to give up three or four parking 
spots at each crossing, an 
alternative plan was developed to 
minimize the sight triangle 
encroachment.  This plan utilized 
green space and parking spaces 
specifically designated to compact 
cars and bicycles. .  Exhibit 5 
shows the final concept 
developed for the Appleton 
Avenue intersection.   

3 E. Winner Road at Northern Avenue Intersection 
E. Winner Road at Northern Avenue, located on the west edge of the study area, is a non-
standard five-legged intersection.  An in-depth analysis is being completed for this intersection 
to determine possible improvements and create a gateway entrance to the arts district.   

  

Exhibit 5: Parking concept at Appleton Avenue 
intersection 
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3.1 Existing traffic counts 
Traffic counts were collected in July 2013 during the morning and afternoon peak hours.  
Pedestrian activity was also recorded during the same time periods.  These counts are shown in 
Exhibit 6 below.   

 

 

 

 

 

 

 

 

 

 

 

 

From these traffic counts we 
observe the following:  

• Pedestrian activity is 
minimal during both peak 
auto-traffic periods.  While the 
intersection is a non-standard 
five-legged intersection, it is 
believed to be relatively simple 
to access and cross. Although 
the existing signal has 
pedestrian indications, no 
push-buttons are provided for 
pedestrian actuation.   

Exhibit 6: Existing traffic counts at E. Winner Road and Northern Boulevard intersection 

Exhibit 7: No pedestrian actuation at E. Winner Road 
and Northern Boulevard 
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• Traffic flow is not directional – the volume of traffic east or westbound on E. Winner 
Road is of the same magnitude during both peak periods.   

• Minimal traffic is turning onto E. 18th Street.   Most of the E. 18th Street traffic continues 
as through traffic from the east leg of E. Winner Road.   

• During field observations, it was noted that the majority of the traffic to E. 18th Street is 
turning one block west at S. Ralston Avenue.   

3.2 Capacity analysis 
When evaluating modifications to an intersection its operational level must be established. 
Based upon the delays experienced by its users, a baseline is set and improvement ideas are 
analyzed.  Any alternatives developed should exceed this baseline level of operations.  The 
“Highway Capacity Manual”, published by the Transportation Research Board (TRB), 2010 
provides guidelines for completing an operational analysis at the intersection.  The analysis  

results in a letter grade called the 
Level of Service (LOS).  LOS ranges 
from A through F where LOS A 
implies drivers experience no delays 
while LOS F indicates a complete 
breakdown at the intersection.  For 
signalized intersections, the criteria 
for the LOS grade are shown in the 
adjacent table.   

Because this intersection is five-
legged, it should be noted that the HCM 2010 methodology does not analyze it.  HCM 2000 
methodologies were used to complete the analysis.  The criteria used for determining the LOS is 
the same using both methodologies.  However, minor modifications do exist in how the delay is 
calculated.   

The analysis is completed using software called Synchro, released by Trafficware, version 8.  The 
results of the analysis are shown in Exhibit 9.  Outputs from the software are included in the 
appendix.  The following conclusions are made from the analysis results.    

  

Level of 
Service (LOS) 

Delay (seconds 
per vehicle) 

General description 

A ≤ 10 Free flow 
B >10 to 20 Stable flow 
C >20 to 35 Stable flow 
D >35 to 55 Tolerable delay 
E >55 to 80 Intolerable delay 
F >80 Jammed conditions 

Exhibit 8: Signal intersection level of service criteria 
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Peak 
hour/ 
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Approach Intersection 
18th St.  
Eastbound 

Winner Rd. 
Westbound 

Northern 
Northbound 

Northern 
Southbound 

Winner 
Eastbound 
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15.6 11.8 4.4 4.4 16.8 12.1 
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S B B A A B B 
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11.9 9.4 6.9 7.1 15.4 11.4 

LO
S B A A A B B 

* - delay is measured in seconds per vehicle 
Exhibit 9: Existing capacity analysis summary 

 

From Exhibit 9 it is observed that the intersection can meet its present traffic demand.  The 
levels-of-service are indicative of minimal delays.  Further, it is believed that sufficient spare 
capacity is available to accommodate future growth.    

3.3 Alternative development 
This phase was primarily completed during the charrette on August 5 and 6, 2013.  The steering 
committee and the Transportation Focus Group were presented with the existing conditions.  
During the discussions, it was noted that the E. 18th Street leg of the intersection was primarily 
funneling traffic to and from E. Winner Road.  Good connectivity within the network allows 
traffic to turn onto E. 18th Street from S. Ralston Avenue to the west and E. 19th Street to the 
south.   

Simplifying the intersection was a primary desire of the steering committee and a suggestion 
was made to close E. 18th Street at S. Hedges Avenue.  This would force S. Hedges Avenue traffic 
to use E. 18th Street to the west, using S. Ralston Avenue to connect to E. Winner Road.   

The advantages of this approach are:  

1. The five legged intersection of S. Northern Boulevard and E. Winner Road becomes a 
standard four legged intersection. 

2. Traffic coming to and from S. Hedges Avenue has a standard four-way intersection at S. 
Ralston Avenue.   
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However, a disadvantage is that S. Hedges Avenue traffic must travel an extra distance to get to 
E. Winner Road.  Traffic heading east on E. Winner Road will be the most inconvenienced with 
this approach.   

The overall approach of closing E. 18th Street between S. Hedges Avenue and E. Winner Road 
was very well received by the steering committee.  This modified intersection is shown in Exhibit 
10.   

 

 

 

 

 

 

 

 

 

 

 

 

Because the intersection is now converted to a standard four-way intersection, options for 
traffic control are discussed.  A desire of the focus group is to convert this intersection into a 
gateway to the Englewood Arts District.  The two options that present themselves are:  

1. Improve the signal layout at the intersection or 
2. Install a single-lane roundabout at the intersection.   

These are shown in Exhibit 11.  Because of the overwhelming support for standardizing the 
intersection by closing the E. 18th Street leg, further analysis and alternative testing is being 
completed using each of these two alternatives.   

  

Exhibit 10: Proposed four-legged intersection 
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Advantages and disadvantages for each method of traffic control were briefly presented during 
the charrette.  A few of these are summarized in Exhibit 12.  Despite the disadvantages of a 
roundabout, the steering group and the charrette attendees unanimously prefer a roundabout 
for this intersection.   

Signal intersection Roundabout 
Advantages Disadvantages Advantages Disadvantages 

 32 points of conflict 
between vehicles and 
pedestrians  

Safer 
• Reduced vehicle 

speed 
• Reduction in 

conflict points 

 

Shorter walking 
distance for the 
pedestrian 

Increased exposure 
for pedestrians 

Reduced exposure for 
pedestrians 

Increased walking 
distance for a 
pedestrian  

 Increased congestion Reduced congestion  
 Maintenance for life 

of signal 
Reduced maintenance 
costs – primarily 
landscaping 

 

 Increased fuel use 
and pollution 

Reduced fuel use and 
pollution 

 

Users are used to 
signals – no learning 
required. 

  Not used to a 
roundabout – 
learning curve 
required 

Exhibit 12: Advantages and disadvantages of intersection control 

Exhibit 11: Alternatives for the E. Winner Road and Northern Boulevard intersection 

Note: these drawings are conceptual and are not to 
scale.   
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3.4 Alternative testing 
Alternative testing uses current counts to determine operational performance levels.  These are 
compared to the existing levels-of-service, from Exhibit 9, and a suitable approach for traffic 
control at the intersection is selected.  The two tested alternatives are: 

1. Standard four-way intersection with a signal 
2. Standard four-way intersection with a single lane roundabout.   

Results of this analysis are summarized in Exhibit 13.  For both scenarios, the results indicate the 
intersection will operate at a high level of service.  The intersection is projected to operate at 
LOS B with a signal control and LOS A with a roundabout.   

To ensure that the intersection option will fulfill demand needs for the design life of 20 years, 
the two scenarios are tested by increasing existing traffic volumes at a two-percent (2%) annual 
growth rate.  This increases the traffic by about 50% over the 20-years.  These results are 
summarized in Exhibit 14.  In 20 years the intersection is projected to continue operating at LOS 
B with signal control and LOS A with a roundabout in place.   

Roundabout parameters used for analysis are as follows:  

• Because the available diagonal pavement at the intersection is approximately 95 feet, 
the outside diameter of the roundabout was set at 90-feet. 

• The circulatory lane width is set at 15 feet. 
• The inside circle diameter is 60 feet. 
• All approach radii are set at a 50 feet radius.  
• Lane width for approaching and exiting lanes is set at 12 feet, due to Kansas City Area 

Transportation Authority (KCATA) busses that use E. Winner Road. 
• Pedestrian crosswalks are set 25 feet behind the yield line for each approach. 
• Roundabout analysis was completed using the software SIDRA, released by Ackelick and 

Associates, version 6.   
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Winner Rd. 
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Exhibit 13: Proposed four-legged intersection capacity analysis summary 
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Approach Intersection 
Winner Rd. 
Westbound 

Northern 
Northbound 

Northern 
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Approach Intersection 
Winner Rd. 
Westbound 

Northern 
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Northern 
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6.9 5.7 6.6 9.4 7.9 
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Exhibit 14: 20-year capacity analysis summary 

4 Priorities  
The existing transportation conditions analysis for the Englewood Arts District was completed by 
the R^3C Design Group, LLC.   The focus was on the existing roadway conditions, crash rates, 
median parking and the sight distance restrictions caused by the on-street parking.  However, 
the primary charge was to develop alternatives for the five-legged intersection at E. Winner 
Road and Northern Boulevard.  
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4.1 Roadway system 
Field observations and the analysis indicate an excessive amount of pavement for 
accommodating one lane of traffic in each direction.  At some locations the pavement was as 
wide as 22 feet, where a 12-feet lane width is adequate for traffic movement.   

A cause of this wide pavement is the angled median parking.  Because the entry angle is 60-
degrees, wider pavement width is required to negotiate the parking spot.  By reducing this 
parking angle to 45-degrees, a narrower lane width is used by the through vehicles.  An added 
benefit is the shorter distance and time that it takes for the pedestrians to cross E. Winner Road.   

As part of this section, the crash rates and the predominant causes of crashes on E. Winner Road 
are examined.  The high crash location is at Appleton Avenue and the main cause of the crashes 
is a lack of sight distance for traffic turning onto Appleton Avenue from E. Winner Road.  When 
cars are parked in the median parking spots, the sight triangle is penetrated and turning vehicles 
are unable to see approaching traffic.   

4.2 E. Winner Road and Northern Boulevard intersection 
The data reveals that the traffic proceeds through this intersection because of the complicated 
nature of making a turn.  The preferred turning location is S. Ralston Street, one block to the 
west.  After considering the data and input from the steering committee and charrette 
participants, the E. 18th Street connection between S. Hodges Road and E. Winner Road is 
eliminated. 

This change improves the intersection to a standard four-way intersection, while causing only a 
minor inconvenience to the traffic on S. Hodges Avenue,  as they are routed along S. Ralston 
Avenue to get to E. Winner Road.   

Using the four-legged intersection as a basis, two alternatives for traffic control are evaluated 
and discussed in the charrette.  A capacity analysis for both alternatives reveals that the 
intersection would operate with no delays regardless of the intersection control.  However, 
charrette participants overwhelmingly approved the roundabout concept because of the 
inherent safety features.   
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5 Appendix 
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5.1 Existing 

5.1.1 Morning peak hour 
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5.1.2 Afternoon peak hour 
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5.2 18th Street removed with current year traffic counts  

5.2.1 Signal control 

5.2.1.1 Morning peak hour 
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5.2.1.2 Afternoon peak hour 
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5.2.2 Roundabout control 

5.2.2.1 Morning peak hour 
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5.2.2.2 Afternoon peak hour 
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5.3 18th Street removed and 20 year traffic projections 

5.3.1 Signal control 

5.3.1.1 Morning peak hour 
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5.3.1.2 Afternoon peak hour 
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5.3.2 Roundabout control 

5.3.2.1 Morning peak hour 
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5.3.2.2 Afternoon peak hour 
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