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 Section I: Executive Summary 

Introduction: 

The project aims to enhance the John F. Kennedy corridor from Carter Rd to Highway 20 
by improving both operational and geometric aspects, with a particular focus on pedestrian safety 
and non-motorized transportation. Data analysis, including vehicle and pedestrian counts, traffic 
signal timing plans, and road geometry, will inform comprehensive assessments of current and 
future conditions. Plans include implementing mixed-use designs to integrate residential and 
retail areas, creating pedestrian-friendly intersections to facilitate easy access to amenities like 
retail stores, Hoover Elementary School, and parks, while also ensuring efficient motorized 
service along the corridor. Overall, the project seeks to balance the needs of pedestrians and 
motorists while enhancing community connectivity and safety. 

Purpose: 

This study considers traffic operation and pedestrian accommodations within several 
intersections of the JFK corridor. The purpose of this report is to evaluate potential benefits and 
drawbacks associated with each intersection being analyzed to create recommendations as to 
what best fits each intersection’s needs. The focus of the study evaluates the two major 
intersections, Wacker Dr and John F. Kennedy Rd (JFK), along with Pennsylvania Ave and JFK. 
Proposed alternative traffic control strategies include changes in traffic signaling and stop sign 
control on minor street intersections. 

Existing Intersections Analysis: 

The traffic analysis report provides comprehensive insights into the traffic conditions and 
intersections along the JFK corridor, focusing on critical intersections, such as Pennsylvania Ave 
and JFK, Wacker Dr and JFK, as well as minor street intersections. The analysis encompasses 
various aspects including traffic volumes, level of service (LOS), approach delays, and potential 
improvements needed for each intersection. The software used to complete this analysis required 
Highway Capacity Software (HCS) and Synchro, specifically SimTraffic a micro-simulation 
analysis tool. Along with these analysis tools we used Iowa DOT data from the Iowa Crash 
Analysis Tool (ICAT) to understand crash data along the corridor and major intersections.  
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Figure 1. Aerial view displaying the southern porƟon of the JFK Corridor 

At the intersection of Pennsylvania Avenue and JFK, varying levels of service were 
observed at various times, which include 11am-12pm, 12pm-1pm, 4pm-5pm, 5pm-6pm on 
Tuesday (February 6th, 2024) and Saturday (February 10th, 2024). Significant differences were 
noted between the northbound (NB)/southbound (SB) and eastbound (EB)/westbound (WB) 
directions. Similarly, at the Wacker Dr and JFK intersection, varying LOS and approach delays 
were observed, particularly for EB/WB traffic. The minor street, Carter Rd. was looked at as a 
possible area for sidewalk and crosswalk enhancements due to Hoover Elementary School's 
locatation just Northeast of the Carter Rd and JFK intersection. The LOS of all the intersections 
mentioned ranged from A to D. The analysis noted potential issues with the software's 
understanding of intersection geometry, leading to unrealistic delays and LOS ratings. By 
looking at the analysis, the team was able to determine the critical hour of traffic for each day. 
The critical hours of traffic found for both Saturday and Tuesday was 12-1 PM.  

Additional intersections along the corridor, including Carter Rd, Crestwood Dr, Stoneman 
Rd, Daykin Ct, and University Ave, were also analyzed. These intersections generally achieved 
satisfactory LOS ratings of A and B with overall acceptable approach delays, with minimal need 
for operational or geometric modifications. 

Overall, the analysis provides valuable insights into traffic dynamics along the JFK 
corridor, highlighting areas of congestion and potential improvements needed to optimize traffic 
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flow and enhance safety. Further studies and assessments are recommended to address specific 
issues identified, ensuring efficient transportation management and urban planning in the region. 

Future Intersections Analysis: 

The team conducted a comprehensive analysis of traffic conditions and projections for 
various intersections, focusing on Pennsylvania Ave and JFK Rd, as well as Wacker Dr and JFK 
Rd. Utilizing a 1% population growth rate, the group forecasted traffic volumes for 5, 10, and 20 
years into the future. At the Pennsylvania Ave and JFK intersection with optimized signaling of 
the 5-year projection, there are decreases in delays compared to the existing traffic signaling, and 
the intersection maintains an acceptable level of service (LOS) of C. Optimization strategies 
effectively minimize overall delay, particularly in the northbound direction. Similar trends are 
observed in the 10-year projection, with notable improvements in the northbound direction. 
However, concerns arise in the 20-year projection as certain movements exceed acceptable delay 
thresholds, when optimizing the 20-year projection it will decrease the delay and allow the 
intersection to run with a LOS of C which is still acceptable, but this intersection is nearing an 
unacceptable LOS. This is a sign to look at potential geometric changes in the 20-year window 
with the delay approaching an unacceptable LOS. Despite improvements in delay, further 
analysis with sophisticated software is recommended for enhanced projected traffic flow. 

Turning to the Wacker Dr and JFK Rd intersection, the 5-year projection demonstrates 
that existing operational signaling is effective, maintaining an acceptable LOS. Though 
optimization efforts yield marginal improvements, more sophisticated analysis is required to find 
significant enhancements. In the 10-year projection, multiple movements experience 
unacceptable delays, indicating ineffective functionality. Optimization strategies do not 
substantially improve traffic flow, necessitating further investigation. Similarly, in the 20-year 
projection, although marginal improvements are observed, several movements still exhibit 
unacceptable delays. Optimization efforts maintain an overall LOS of C, but more in-depth 
analysis is required for significant improvements. 

Overall, the team's analysis underscores the importance of considering both operational 
and geometric changes to ensure smooth traffic flow within acceptable parameters as Dubuque's 
population grows over the next two decades. 

Final Design Recommendations: 

In the final design recommendations for the JFK Rd corridor, the team proposes a 
comprehensive set of enhancements to bolster pedestrian safety and optimize traffic flow. To 
kickstart these improvements, the team suggests utilizing optimization tables provided in the 
report to update signal timing at the Pennsylvania and JFK intersection. Meanwhile, for the 
Wacker and JFK intersection; a more sophisticated software system is recommended for further 
investigation due to minimal improvements observed in most movements. 

Addressing pedestrian safety and sidewalk connectivity, the team advocates for the 
addition of a sidewalk along the west side of JFK from Stoneman Rd to the Wacker Dr and 
Kennedy Mall intersection. This addition aims to enhance sidewalk connectivity and is 
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complemented by the reconstruction of sections near the Sunshine Family Restaurant. To facilitate 
safe pedestrian crossings, the plan involves adding crosswalk markings across the Kennedy Mall 
entrance and Wacker Dr, along with updating markings across JFK. Additionally, pedestrian 
pushbuttons are proposed at Wacker Dr and JFK to provide pedestrians with control over signal 
changes. 

To further enhance pedestrian safety, a pedestrian median is advised at the Carter Rd and 
JFK intersection. This feature will be supplemented by flexible delineators along the sidewalk 
perimeter, serving to improve safety and discourage cars from encroaching onto pedestrian paths. 
Moreover, the recommendation includes converting the Carter Rd and Ridge Rd intersection into 
a 3-way stop, a measure aimed at enhancing safety and traffic management. 

In addition to pedestrian-focused enhancements, the proposal also entails adjusted signal 
timing at major intersections along the corridor's southern portion. These adjustments are intended 
to reduce overall delay and improve traffic efficiency. 

Collectively, these measures represent a comprehensive approach to improving pedestrian 
infrastructure and traffic flow along the JFK corridor, aligning with the overarching goal of 
enhancing safety and efficiency for all road users. 
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Section II: Introduction 

This project's objective is to enhance operational and geometric aspects of the John F. 
Kennedy corridor, particularly focusing on the stretch from Carter Rd to Highway 20. 
Alongside improvements for motorized vehicles, there's a significant emphasis on enhancing 
non-motorized transportation, especially pedestrian safety. To assess the corridor 
comprehensively, data including existing vehicle and pedestrian counts, traffic signal timing 
plans, and road geometry was utilized. Additionally, the project aimed to evaluate both current 
and future conditions. Specifically, the city of Dubuque is considering implementing changes 
aiming for a mixed-use design that integrates residential and retail areas. Given the community 
layout, it's crucial to create pedestrian-friendly intersections facilitating easy access for 
residents to nearby amenities such as retail stores, Hoover Elementary School, and parks. 
Ensuring efficient motorized service along the corridor is also a key consideration alongside 
pedestrian safety and service levels. 

Study Area Description: 

Figure 2. Aerial View of Dubuque, IA with JFK Rd highlighted. 

Figure 2 (shown above) displays the aerial view of the John F Kennedy Rd. corridor which 
spans from the NW Arterial to Highway 20. The corridor serves as a key thoroughfare facilitating 
significant traffic flow.  
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Figure 3. Aerial view of the secƟon of JFK Rd the project is focused on.

 The group decided to focus efforts on improving the pedestrian safety and traffic 
efficiency of the southern section of JFK (spanning from Carter Rd. to University Ave). JFK Rd 
serves as a major corridor for the city of Dubuque, with the southern section (shown in Figure 2) 
running adjacent to the Kennedy Mall. The Kennedy Mall is a center for dining and 
entertainment with approximately 63 businesses in operation. Additionally, JFK Road serves as 
a vital route for school children attending Hoover and Kennedy Elementary schools. Just south 
of Asbury Rd lies Dubuque Fire Station #2, overseeing a traffic light directly across the street, 
despite not marking an intersection. Further down the road, Our Redeemer Lutheran Church is 
positioned south of the fire station, contributing to the local community fabric. 
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Section III: Capacity and Level of Service (LOS) Analysis 

Manual Vehicle Counts: 

The team conducted comprehensive traffic assessments at two critical intersections: John F. 
Kennedy Road (JFK) and Pennsylvania Ave and Wacker Dr and JFK. Vehicular and pedestrian 
counts from both Tuesday, February 6th, and Saturday, February 10th, were utilized in the 
analysis. The video footage was captured during the morning and evening peaks, and the team 
manually counted the vehicles from 11 AM to 1 PM and from 4 PM to 6 PM, respectively. This 
comprehensive approach allowed for a thorough examination of traffic and pedestrian flow 
during peak hours on different days of the week. The limitations of this method of getting 
traffic counts were found when looking at Wacker and JFK with minimal vision from the 
footage showing SB left movements, along with no vision of the right turn movements off JFK 
onto Wacker on the Tuesday video footage.  

Figure 4. Aerial view displaying the locaƟon of cameras used to analyze the JFK Rd. and Pennsylvania Ave. intersecƟon.  
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Figure 5. Aerial view displaying the locaƟon of cameras used to analyze the JFK Rd. and Wacker Dr. intersecƟon. 

The analysis of the Wacker and JFK intersection on Tuesday holds several assumptions. 
Firstly, due to limitations in the amount of camera angles provided, observations for southbound 
traffic on JFK turning left into PetSmart parking lot were unavailable during Tuesday's analysis. 
The team gathered data from Saturday's peak hours (counting 20 and 8 vehicles per hour for the 
evening peak, with 13 and 13 vehicles per hour for the morning peak) to accurately represent 
Tuesday's corresponding peak traffic periods. Secondly, right-hand turns from JFK onto Wacker 
were determined using traffic volume data provided by the Iowa Department of Transportation 
(DOT). Lastly, there was limited ability for the team to count the vehicles leaving the Kennedy 
Mall heading eastbound near the intersection of Wacker and JFK. We extrapolated Saturday’s 
peak traffic analysis counts for this movement and included the values in Tuesday’s analysis.  

For both Tuesday and Saturday’s analysis, the team was unable to view the number of 
vehicles turning right out of the PetSmart parking lot. To address this, the left-hand turn quantity 
was multiplied by 1.2 to approximate the right-hand turn quantity. This decision was made 
based on the understanding that northbound traffic on JFK from Wacker Dr typically 
experiences a 20% higher volume compared to the southbound traffic, indicating that travelers 
are more likely to go northbound. Under these assumptions, we  aimed to ensure an accurate 
assessment of traffic dynamics at the Wacker and JFK intersection, thereby providing valuable 
insights for urban planning and transportation management.  

Two-Way Stop Control: 

The Two-Way Stop Control (TWSC) HCS was used to determine the level of service of 
minor street intersections (Carter Rd, St Anne Dr, Ridge Rd, Stoneman Rd, Crestwood Dr, 
University Ave, Daykin Ct) with JFK. The assumptions used for this analysis included using 
AADT data for volume of vehicles per hour along each intersection. The AADT was used for 
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these minor intersections as there are no cameras along these spots. Along with an excel sheet 
using MUTCD turning movement percentiles for arterial and collector roads. As for the 
pedestrian information in this analysis an assumption was made based on a reference relating to 
percentage of children who walk to school in the United States. This is from the National Center 
for Safe Routes to School. The team is using this percentage and multiplying it by the number of 
children that attend Hoover Elementary School to estimate the number of pedestrians crossing 
Carter Rd.  

Crash Analysis: 

In addition to completing manual counts, the team reviewed the Average Annual Daily 
Traffic (AADT) at all the sections of JFK to observe where heavy traffic was occurring. The 
team noted which areas of the corridor had the most collisions. Using the Iowa Crash Analysis 
Tool (ICAT) the intersection of Wacker Dr. and JFK was analyzed. There have been 8 crashes at 
the intersection since the beginning of 2023, none resulting in serious injury or fatality. The vast 
majority of incidents were side-swipe style collisions. Two of the 8 incidents involved vehicles 
running lights. The report also noted that 3 of the remaining 6 crashes were caused by improper 
or erratic lane change. Unclear lane markings (specifically when taking a right and then 
immediate left onto JFK) may have contributed to the collisions. 

In addition, the intersection at Pennsylvania Ave and JFK was analyzed. Since the 
beginning of 2023, there have been 35 crashes that have taken place, none of which resulted in a 
fatality. Over half of the crashes that occurred at the intersection were the result of drivers losing 
control of their cars and failing to yield the right of way when making a left turn. Additionally, 
there have been 4 crashes where drivers have failed to yield from traffic making a right turn from 
the driveway coming out of Domino’s heading eastbound onto Pennsylvania Ave. This could be 
due to the traffic backup that exists at this intersection because the phasing is not optimized at 
the intersection. The intersection of JFK and Carter Rd was also analyzed. There have been 13 
crashes, all minor with no fatalities. Most of the crashes occurred due to either a driver failing to 
yield or losing control. The majority of crashes that occurred at the three intersections took place 
between 10 AM and 4 PM. 

Synchro: 

On Synchro, the team modeled the section of road from HWY 20 to Carter Rd for the 
existing conditions. The team modeled this section of JFK to mirror real world conditions, 
namely intersection geometry. All intersections were modeled to have the correct intersection 
control. At the signalized intersections, signal timing was also modeled correctly. In the model, 
eight different scenarios were created (corresponding to 8 peak hours) to see the effect traffic 
had on the corridor. The traffic volumes and turning movements at the various intersections were 
inputted into model based off the data collected from the traffic videos at the intersections of 
JFK Rd and Pennsylvania Ave as well as JFK and Wacker Dr. The traffic volumes at the 
intersections between JFK and some of the minor streets were also added using the calculated 
values from the excel spreadsheet.   
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In the Synchro analysis, the team ran 60 different simulation runs for each of the eight 
scenarios and gathered the data from each of those simulations for the existing conditions and for 
5 years from now. Simulation runs were also done for two alternatives to see the impact of what 
the delay would be if the alternatives were put into place. The data can be seen in the reports for 
each of the scenarios for the existing conditions and the 5-year projected growth which includes 
the total amount of delay per vehicle (seconds) denied delay (hours), total delay (hours), stop 
delay (hours), travel distance (miles), travel time (hours), and density (ft/vehicle) for each of the 
intersections in the corridor as well as the whole corridor itself.  
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Highway Capacity Analysis Methods: 

Tuesday, February 6th, 2024: 

Table 1. Pennsylvania Ave and JFK Rd Tuesday Noon-1PM HCS ExisƟng CondiƟons 

The existing conditions at Pennsylvania Ave and JFK Rd. generate acceptable levels of 
service, which was to be expected considering it is a traditional four-leg intersection. All four 
of the left turns at the intersection are protected and permitted. It is important to note that 
vehicles approaching the intersection do so at a significant decline (inherently making braking 
more difficult).  
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Table 2. Pennsylvania Ave and JFK Rd Tuesday Noon-1PM HCS OpƟmized CondiƟons 

Analysis of the traffic conditions at the Pennsylvania Ave and JFK intersection on 
Tuesday from 12PM-1PM are shown above. The existing conditions were optimized to minimize 
overall delay and successfully did so in the NB/SB directions (with minimal increases in the EB/
WB directions). Before and after optimization, the intersection maintained an acceptable level of 
service, going from an average delay of 21.8 seconds/vehicle to 21.4 seconds/vehicle after 
optimization (both delays falling into the LOS C range). The intersection experiences a level of 
service of B for all left turns, and C for all through movements. Pedestrian level of service is not 
negatively affected by the adjusted signal timing.  
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Table 3. Wacker Dr and JFK Rd Tuesday Noon-1PM HCS ExisƟng CondiƟons 

The existing conditions at the Wacker Dr and JFK Rd intersection (displayed above in 
Table 3) show that vehicles experience an intersection delay level of service of B. By and large 
delay at the intersection is low, except for vehicles going westbound (exiting the PetSmart 
parking lot). NB/SB traffic experiences an average approach delay of between 14.8 and 16.6 
seconds/vehicle while the EB/WB traffic sees approach delays of between 20.9 and 26.3 
seconds/vehicle. Considering vehicles exiting the PetSmart parking lot have by far the lowest 
volume (and there is an alternative parking lot exit south of the intersection) it is expected that 
this direction would see significantly higher delay than other directions. 
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Table 4. Wacker Dr and JFK Rd Tuesday Noon-1PM HCS ExisƟng CondiƟons OpƟmized 

Analysis of the optimized traffic conditions at the Wacker Dr and JFK intersection on 
Tuesday from 12 PM-1PM are shown above. The existing conditions were optimized to 
minimize overall delay and successfully did so in the NB/SB and WB directions (with a 
minimal increase of .1 seconds/vehicle in the EB directions). Before and after optimization the 
intersection maintained an acceptable level of service, going from an average delay of 16.5 
seconds/vehicle to 16.4 seconds/vehicle after optimization (both delays falling into the LOS B 
range). The intersection sees a level of service of B for all left turns apart from the WB direction 
(which receives a C), and C for all through movements. Pedestrian level of service is not 
negatively affected by the adjusted signal timing.  



Saturday, February 10th, 2024: 
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Table 5.Pennsylvania Ave and JFK Rd Saturday Noon-1PM HCS ExisƟng CondiƟons 

The table provides an overview of the existing conditions during Saturday from 12-1 pm, 
showcasing results across various movement groups. Notably, the absence of data in the EB right 
movement is explained by the apparent configuration at the top right of the table indicating 
synchronization between the through movement and the right movement, consolidating data 
from both sections. Of particular significance for analysis are several key variables: Control 
Delay, Level of Service (LOS), Approach Delay alongside corresponding LOS, and the overall 
intersection delay and LOS. Examination of these variables reveals that the Pennsylvania and 
JFK intersection operates at an average LOS of C, which falls within acceptable parameters. 
There is no indication of approaching an undesirable LOS of D or exceeding a delay threshold of 
35 s/veh. In summary, the existing operational signaling demonstrates effective functionality, 
ensuring smooth traffic flow within acceptable parameters.  
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Table 6.Pennsylvania Ave and JFK Rd Saturday Noon-1PM HCS ExisƟng CondiƟons OpƟmized 

 Displayed in the table above are the optimized results for the Pennsylvania and JFK 
intersection during Saturday from 12-1 pm, building on the previously examined existing 
conditions. Significantly, improvements are evident, particularly in the total intersection delay, 
which has decreased by 1.7 s/veh. On closer examination, it becomes apparent that while the 
control delay and approach delay have increased across certain movements, they have 
decreased notably from others. Noteworthy is the reduction of 5.2 s/veh in the control delay for 
SB through movements. This optimization strategy strategically manages delay in each 
direction, effectively aligning with the traffic volume dynamics of the intersection. In essence, 
these optimizations contribute to enhancing traffic flow within the intersection, exemplifying a 
targeted approach to delay management across various movement directions. 
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Table 7. Wacker Dr and JFK Rd Saturday Noon-1PM HCS ExisƟng CondiƟons 

The table provides a rundown of the existing conditions during Saturday from 12-1 pm 
at Wacker and JFK, displaying results across various movement groups. Notably, the absence of 
data in the EB right and WB through movement is explained by the apparent configuration at 
the top right of the table indicating synchronization between the through movement and the right 
movement of the EB direction, as for the WB the configuration combines the through 
movements with its respective turning lane consolidating data from both sections. Of particular 
significance for analysis are several key variables: Control Delay, Level of Service (LOS), 
Approach Delay alongside corresponding LOS, and the overall intersection delay and LOS. 
Examination of these variables reveals that the Wacker and JFK intersection operates at an 
average LOS of C, which falls within acceptable parameters. There is no indication of 
approaching an undesirable LOS of D or exceeding a delay threshold of 35 s/veh. In summary, 
the existing operational signaling demonstrates effective functionality, ensuring smooth traffic 
flow within acceptable parameters. 
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Table 8.Wacker Dr and JFK Rd Saturday Noon-1PM HCS ExisƟng CondiƟons OpƟmized 
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The table above presents the optimized results for the Wacker and JFK intersection 
during Saturday from 12-1 pm, expanding upon the previously analyzed existing conditions. 
Although marginal, improvements are observable, particularly in the total intersection delay, 
which has decreased by a modest 0.1 s/veh. On closer look, it is evident that while the control 
delay and approach delay have remained relatively stable across most movements, there has 
been a notable decrease in the EB direction. Particularly noteworthy is the reduction of 0.6 s/veh 
in the approach delay for all EB movements. This optimization strategy tactically addresses 
delay in each direction, aligning effectively with the traffic volume dynamics of the intersection. 
In essence, these optimizations contribute incrementally to enhancing traffic flow within the 
intersection, showcasing a focused approach to managing delay across diverse movement 
directions. 

Synchro Analysis Methods: 

The following Synchro simulation analysis was done using the SimTraffic features. The 
directions analyzed were found to have the most significant delay per vehicle (seconds) for the 
two major signalized intersections for the current conditions. 

Figure 6. The total delay/vehicle the Penn and JFK intersecƟon going eastbound experienced during the 60 simulaƟon runs from 
12-1 on a Saturday.

For each of the 60 simulation runs that were run on SimTraffic, our team obtained a total 
delay per vehicle. As shown on the graph above, on Saturday (February 10, 2024) at the 
Pennsylvania Ave and JFK intersection, the traffic going eastbound had approximately 70 
percent of the simulation runs have a total delay per vehicle of 48.7 seconds or less. The 
eastbound direction at this intersection was significant since there were many collisions going 
out of the driveway about 205 feet from the stop bar of the leg as mentioned earlier. The 
minimum delay per vehicle for the EB direction was found to be 25.4 seconds while the 
maximum delay was found to be 87.5 seconds with an average delay of 44.3 seconds. With 95 
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percent confidence, one could say that the total delay per vehicle would fall between 41 and 
47.5 seconds for the eastbound direction of Pennsylvania Ave and JFK.  

Figure 7. The total delay/vehicle the Penn and JFK intersecƟon going eastbound experienced during the 60 simulaƟon runs from 
12-1 on a Tuesday.

For each of the 60 simulation runs off of SimTraffic, our team obtained a total delay per 
vehicle. As shown on the graph above, on Tuesday (February 6, 2024) at the Pennsylvania Ave 
and JFK intersection, the traffic going eastbound had approximately 70 percent of the 
simulation runs have a total delay per vehicle of 46 seconds or less. The minimum delay per 
vehicle for this direction was found to be 27.3 seconds while the maximum delay was found to 
be 64.6 seconds with an average delay of 40.6 seconds. With 95 percent confidence, one could 
say that the total delay per vehicle would fall between 38.3 seconds and 42.8 seconds for the 
eastbound direction of Pennsylvania Ave and JFK.  

0.00%
20.00%
40.00%
60.00%
80.00%
100.00%
120.00%

0

5

10

15

20

27.3 32.0 36.6 41.3 46.0 50.6 55.3 59.9 64.6 69.3 More

Fr
eq

ue
nc

y

Bin (Delay/Vehicle)

Penn and JFK EB Tues 12-1 Existing Conditions

Frequency Cumulative %

0.00%

20.00%

40.00%

60.00%

80.00%

100.00%

120.00%

0
2
4
6
8

10
12
14
16

39.4 49.8 60.1 70.5 80.8 91.2 101.5 111.9 122.2 132.6 More

Fr
eq

ue
nc

y

Bin (Delay/Vehicle)

Penn and JFK SB Sat 12-1 Existing Conditions

Frequency Cumulative %

Figure 8. The total delay/vehicle the Penn and JFK intersecƟon going southbound experienced during the 60 simulaƟon runs 
from 12-1 on a Saturday.
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Another direction that was found significant at this intersection was the southbound 
direction. This leg is significant because it had the largest total delay per vehicle. 60 simulation 
runs were done on SimTraffic for the southbound direction at Pennsylvania Ave and JFK. The 
team obtained a total delay per vehicle for each of the simulation runs as shown on the graph 
above. The Saturday (February 10, 2024) Pennsylvania Ave and JFK intersection results had 
vehicles going southbound having a delay of 91.2 seconds or less for 70 percent of the 
simulation runs. The minimum delay per vehicle for the SB direction was found to be 39.4 
seconds while the maximum delay was found to be 122.2 seconds (with an average delay of 79.8 
seconds). With 95 percent confidence, one could say that the total delay per vehicle would fall 
between 74.9 seconds and 84.8 seconds for the southbound direction of Pennsylvania Ave and 
JFK.  

Figure 9. The total delay/vehicle the Penn and JFK intersecƟon going southbound experienced during the 60 simulaƟon runs from 
12-1 on a Saturday.

Additionally, 60 simulation runs were done on SimTraffic for the southbound direction at 
Pennsylvania Ave and JFK for a Tuesday. For 70 percent of the simulation runs done on Tuesday 
(February 6, 2024) vehicles experienced a total delay of 106.4 seconds or less. The minimum 
delay per vehicle in the SB direction was found to be 27.3 seconds, while the maximum delay for 
this direction was 132.8 seconds (with an average delay of 71 seconds). With 95 percent 
confidence, one could say that the total delay per vehicle would fall between 62.5 seconds and 
79.5 seconds for the southbound direction of Pennsylvania Ave and JFK.  
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Figure 10. The total delay/vehicle the Wacker and JFK intersecƟon going northbound experienced during the 60 simulaƟon runs 
from 12-1 on a Saturday. 

We also analyzed the total delay per vehicle for the Wacker Dr and JFK intersection. The 
team felt that the northbound direction was significant in this analysis. We believe this leg of the 
intersection to be significant because we wanted to analyze the total delay per vehicle at one of 
the JFK legs and this leg had the highest total delay per vehicle of the two. On Saturday 
(February 10, 2024) at the Wacker Dr and JFK intersection, northbound vehicles experienced a 
delay of 29.4 seconds or less for 70 percent of simulation runs. The minimum delay per vehicle 
for the NB direction was 17.1 seconds, while the maximum delay was 66.4 seconds (with an 
average delay of 28.4 seconds). With 95 percent confidence, one could say that the total delay 
per vehicle would fall between 25.9 seconds and 31 seconds for the northbound direction of 
Wacker Dr and JFK.   

Figure 11. The total delay/vehicle the Wacker and JFK intersecƟon going northbound experienced during the 60 simulaƟon runs 
from 12-1 on a Tuesday. 
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vehicles traveling northbound) on Tuesday (February 6, 2024). Vehicles going northbound 
experienced a delay of 29.3 seconds or less for 70 percent of simulation runs. The minimum 
delay per vehicle for the NB direction was found to be 15.7 seconds while the maximum 
delay was 42.9 seconds (with an average delay of 25.7 seconds). With 95 percent confidence, 
one could say that the total delay per vehicle in the northbound direction at Wacker Dr and 
JFK would fall between 24.3 seconds and 27 seconds.  

Figure 12. The total delay/vehicle the Wacker and JFK intersecƟon going westbound experienced during the 60 simulaƟon runs 
from 12-1 on a Saturday. 

The delays experienced by a vehicle traveling westbound through Wacker and JFK was  
analyzed. The east leg of the intersection had the largest total delay per vehicle. On Saturday 
(February 10, 2024) the Wacker Dr and JFK intersection had westbound vehicles experiencing a 
delay of 61.2 seconds or less for 70 percent of simulation runs. The minimum delay per vehicle 
for the WB direction was 4 seconds, while the maximum delay was 155.6 seconds (with an 
average delay of 53.7 seconds). With 95 percent confidence, one could say that the total delay 
per vehicle would fall between 45.3 seconds and 62.1 seconds for the westbound direction of 
Wacker Dr and JFK.  
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Figure 13. The total delay/vehicle the Wacker and JFK intersecƟon going westbound experienced during the 60 simulaƟon runs 
from 12-1 on a Tuesday. 

Lastly, on Tuesday (February 6, 2024) westbound traffic at the Wacker Dr and JFK 
intersection, 70 percent of simulation runs resulted in a delay per vehicle of 42 seconds or less. 
The minimum delay per vehicle for the WB direction was 0 seconds, while the maximum delay 
was 111.9 seconds (with an average delay of 34.8 seconds). With 95 percent confidence, one 
could say that the total delay per vehicle would fall between 27.6 seconds and 42 seconds for the 
westbound direction of Wacker Dr and JFK.  

Figure 14. ExisƟng intersecƟon geometry of Wacker Dr and JFK Rd

Above is the existing intersection geometry of Wacker Dr and JFK. It is important to note 
that WB traffic is exiting a mall, while EB through would be entering the parking lot.  
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Figure 15. ExisƟng intersecƟon geometry of Pennsylvania Ave and JFK Rd

Shown above is the existing geometric layout of the Pennsylvania Ave and JFK 
intersection. It is important to note that vehicles driving towards the intersection do so at a 
significant decline, which contributes to the overall danger of the intersection (by increasing 
average vehicle speed).  
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Table 9. Carter Rd and JFK Rd Two-Way Stop HCS Control Report 

The analysis of the Carter and JFK intersection, as described above, presents the layout of 
the intersection alongside the vehicle volumes associated with the respective roadways, as 
determined by the Iowa DOT AADT maps. Additionally, a one-hour sample was conducted for 
all TWSC reports. The findings indicate a Level of Service (LOS) of A in the northbound and 
southbound directions, with an approach delay of 1 second per vehicle. However, in the 
westbound direction, the LOS is C with an approach delay of 16.6 seconds per vehicle. Overall, 
the intersection is in good standing, with potential opportunities for improvement in the 
westbound direction. 
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Table 10. Crestwood Dr and JFK Rd Two-Way Stop HCS Control Report 

The analysis of the Crestwood and JFK intersection, as detailed above, reveals its layout 
and the traffic volumes observed on the respective roads, as determined by the Iowa DOT AADT 
maps. The report indicates that the intersection achieves a Level of Service (LOS) rating of A in 
the northbound and southbound directions, with an approach delay of 0.1 seconds per vehicle. In 
the eastbound direction, the intersection has a LOS of B with an approach delay of 12 seconds 
per vehicle. Based on these findings, it is concluded that the intersection does not require any 
operational or geometric modifications. 
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Table 11. Stoneman Rd and JFK Rd Two-Way Stop HCS Control Report 

The examination of the Stoneman and JFK intersection, as outlined above, showcases its 
layout and the traffic volumes observed on the respective roads, as determined by the Iowa DOT 
AADT maps. The analysis reveals a Level of Service (LOS) rating of A in the northbound and 
southbound directions, with an approach delay of 0.5 seconds per vehicle. In the eastbound 
direction, the intersection achieves an LOS of A with an approach delay of 10 seconds per 
vehicle. In summary, it is determined that this intersection does not require any operational or 
geometric alterations. 



30 

Table 12. Daykin Ct and JFK Rd Two-Way Stop HCS Control Report 

The examination of the Daykin and JFK intersection, as detailed above, presents the 
intersection's layout and the vehicle volumes related to the respective roadways, utilizing data 
from the Iowa DOT AADT maps. The report indicates a Level of Service (LOS) of A in the 
northbound and southbound directions, with an approach delay of 2.3 seconds per vehicle in the 
northbound direction and 0.3 seconds per vehicle in the southbound direction. In the eastbound 
direction, the intersection achieves a LOS of B with an approach delay of 15 seconds per 
vehicle. Overall, it is concluded that no operational or geometric changes are necessary for this 
intersection. 
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Table 13. University Ave and JFK Rd Two-Way Stop HCS Control Report 

The assessment of the University and JFK intersection provided above outlines the 
intersection's layout and the traffic volumes associated with the respective roadways, sourced 
from the Iowa DOT AADT maps. According to the report, the intersection achieves a Level of 
Service (LOS) rating of A in the northbound and southbound directions, with an approach delay 
of 0.6 seconds per vehicle. In the eastbound direction, the intersection also attains an LOS of A 
with an approach delay of 9.7 seconds per vehicle. Overall, it is determined that there is no 
requirement for operational or geometric changes at this intersection. 
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Table 14. Pennsylvania Ave and JFK Rd Tuesday Noon-1PM HCS 5 Year ProjecƟon CondiƟons 

Table 14 presents the 5-year projections for the Pennsylvania Ave and JFK Rd 
intersection. A 1% population growth rate was applied to estimate future traffic volumes. The 
projected delays are slightly higher than those of the existing conditions. That being said, the 
intersection still maintains an acceptable level of service in all directions.  

Section IV: Traffic Forecasting 
Tuesday, February 6th, 2024: 
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Table 15. Pennsylvania Ave and JFK Rd Tuesday Noon-1PM HCS 5 Year ProjecƟon CondiƟons OpƟmized 

Analysis of the projected traffic conditions in 5 years at the Pennsylvania Ave and JFK 
intersection on Tuesday from Noon-1PM are shown above. The projection conditions were 
optimized to minimize overall delay and successfully did so in the NB/SB directions (with 
minimal increases in the EB/WB directions). Before and after optimization the intersection 
maintained an acceptable level of service, going from an average delay of 22.7 seconds/vehicle 
to 22.4 seconds/vehicle after optimization (both delays falling into the LOS C range). The 
intersection sees a level of service of B for all left turns (excluding that of the left-hand turn from 
Wacker Dr onto JFK which receives a C), and C for all through movements.  
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Table 16. Pennsylvania Ave and JFK Rd Tuesday Noon-1PM HCS 10 Year ProjecƟon CondiƟons 

Table 16 presents the 10-year projections for the Pennsylvania Ave and JFK Rd 
intersection. The 1% population growth rate was applied to estimate future traffic volumes. The 
projected delays continue to increase further into the future the projection goes. Ten years into 
the future, the intersection still maintains an acceptable level of service in all directions.  

jnew
Cross-Out
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Table 17. Pennsylvania Ave and JFK Rd Tuesday Noon-1PM HCS 10 Year ProjecƟon CondiƟons OpƟmized 

Analysis of the projected traffic conditions in 10 years at the Pennsylvania Ave and JFK 
intersection on Tuesday from Noon-1PM are shown above. Conditions were optimized to 
minimize overall delay and did so in the NB/SB directions (with minimal increases in the 
EB/WB directions). The intersection maintained an acceptable level of service, going from an 
average delay of 24 seconds/vehicle to 23.3 seconds/vehicle after optimization (both delays 
receiving an acceptable level of service of C). The intersection sees a level of service of B for 
both the NB and SB left turns, a C for the EB and WB left turns, and C for all through 
movements.  
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Table 18. Pennsylvania Ave and JFK Rd Tuesday Noon-1PM HCS 20 Year ProjecƟon CondiƟons 

Table 18 presents the 20-year projections for the Pennsylvania Ave and JFK Rd 
intersection. The projected delays continue to increase further into the future. Twenty years into 
the future, the intersection still maintains an acceptable level of service in all directions 
(although it is steadily approaching the unacceptable LOS of 35 second/vehicle delay). 
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Table 19. Pennsylvania Ave and JFK Rd Tuesday Noon-1PM HCS 20 Year ProjecƟon CondiƟons OpƟmized 

Analysis of the projected traffic conditions in 20 years at the Pennsylvania Ave and JFK 
intersection on Tuesday from 12PM-1PM are shown above. Conditions were optimized to 
minimize overall delay and did so in the NB/SB directions. The NB direction saw a relatively 
significant drop in delay. The EB/WB directions delays increased (due to the fact that in order 
to minimize overall delay longer green times were needed for the NB/SB directions). The 
intersection maintained an acceptable level of service, going from an average delay of 27.3 
seconds/vehicle to 25.5 seconds/vehicle after optimization (both delays receiving an acceptable 
level of service of C). The intersection sees a level of service of B for both the NB and SB left 
turns, a C for the EB and WB left turns, and C for all through movements.  
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Table 20. Wacker Dr and JFK Rd Tuesday Noon-1PM HCS 5 Year Projected CondiƟons 

The 5-year pre-optimization projections at the Wacker Dr and JFK Rd intersection 
(displayed above in Table 20) show that vehicles experience an intersection delay level of 
service of B. By and large delay at the intersection is low, except for vehicles going westbound 
(exiting the PetSmart parking lot). NB/SB traffic experiences an average approach delay of 
between 15.1 and 17 seconds/vehicle while the EB/WB traffic sees approach delays of between 
21.7 and 27.5 seconds/vehicle. Considering vehicles exiting the PetSmart parking lot have by far 
the lowest volume (and there is an alternative parking lot exit south of the intersection) it is 
expected that this direction (WB) would see significantly higher delay than other directions. 
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Table 21. Wacker Dr and JFK Rd Tuesday Noon-1PM HCS 5 Year Projected CondiƟons OpƟmized 

Intersection signal timing was optimized to minimize overall delay and successfully did 
so in all directions. Optimization produced slight decreases in delay, but nothing significant 
enough to improve the (already good) level of service of B. The average intersection 
delay/vehicle went from 16.9 seconds/vehicle to 16.8 seconds/vehicle.  
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Table 22. Wacker Dr and JFK Rd Tuesday Noon-1PM HCS 10 Year Projected CondiƟons 

The 10-year pre-optimization projections at the Wacker Dr and JFK Rd intersection 
(displayed above in Table 19) show that vehicles experience an intersection delay level of service 
of B. Delay at the intersection is low, except for vehicles going westbound (exiting the PetSmart 
parking lot). NB/SB traffic experiences an average approach delay of between 15.5 and 17.5 
seconds/vehicle while the EB/WB traffic sees approach delays of between 22.3 and 28.4 
seconds/vehicle. Vehicles exiting the PetSmart parking lot have by far the lowest volume (and 
there is an alternative parking lot exit south of the intersection), so it is expected that this 
direction (WB) would see significantly higher delay than other directions. 



42 

Table 23. Wacker Dr and JFK Rd Tuesday Noon-1PM HCS 10 Year Projected CondiƟons OpƟmized 

Intersection signal timing was optimized to minimize overall delay and successfully did 
so in all directions. Optimization produced slight decreases in delay. The intersection maintained 
a level of service of B. The average intersection delay/vehicle went from 17.4 seconds/vehicle to 
17.2 seconds/vehicle.  
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Table 24. Wacker Dr and JFK Rd Tuesday Noon-1PM HCS 20 Year Projected CondiƟons 

The 20-year pre-optimization projections at the Wacker Dr and JFK Rd intersection 
(displayed above in Table 24) show that vehicles experience an intersection delay level of 
service of B. NB/SB traffic experiences an average approach delay of between 16.7 and 18.8 
seconds/vehicle while the EB/WB traffic sees approach delays of between 25 and 32 
seconds/vehicle. Vehicles exiting the PetSmart parking lot have by far the lowest volume (and 
there is an alternative parking lot exit south of the intersection), so it is expected that this 
direction (WB) would see significantly higher delay than other directions.  
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Table 25. Wacker Dr and JFK Rd Tuesday Noon-1PM HCS 20 Year Projected CondiƟons OpƟmized 

Intersection signal timing was optimized to minimize overall delay and successfully did 
so in the NB/SB directions. EB/WB traffic saw increases in approach delay of .2 
seconds/vehicle. The intersection maintained a level of service of B. The average intersection 
delay/vehicle went from 18.9 seconds/vehicle to 18.6 seconds/vehicle.  
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Saturday, February 10th, 2024: 

Table 26.Pennsylvania Ave and JFK Rd Saturday Noon-1PM HCS 5 Year ProjecƟon CondiƟons 

 The table above is an overview of the projected 5-yr conditions during Saturday from 
12PM-1PM, showcasing results across various movement groups. Notably, the absence of data 
in the EB right movement is explained by the apparent configuration at the top right of the table 
indicating synchronization between the through movement and the right movement, 
consolidating data from both sections. Of particular significance for analysis are several key 
variables: Control Delay, Level of Service (LOS), Approach Delay alongside corresponding 
LOS, and the overall intersection delay and LOS. Examination of these variables reveals that the 
Pennsylvania and JFK intersection operates at an average LOS of C, which falls within 
acceptable parameters. There is no indication of approaching an undesirable LOS of D or 
exceeding a delay threshold of 35 s/veh. In summary, the existing operational signaling 
demonstrates effective functionality for the 5-yr projection, ensuring smooth traffic flow within 
acceptable parameters. 
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Table 27.Pennsylvania Ave and JFK Rd Saturday Noon-1PM HCS 5 Year ProjecƟon CondiƟons OpƟmized 

Displayed in the table above are the optimized results for the 5-yr projected conditions at 
Pennsylvania and JFK intersection during Saturday from 12PM -1PM, building upon the  
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previously examined 5-yr conditions. Significantly, improvements are evident, particularly in 
the overall intersection delay, which has decreased by 1.9 s/veh. Upon closer examination, it 
becomes clear that while the control delay and approach delay remain mostly constant across 
certain movements, they have notably decreased in the NB direction as the approach delay 
decreases by 5.6 s/veh. This is ultimately the control delay and approach delay in the NB 
direction have the contributing factors in the optimization to bring the overall intersection delay 
down. This optimization strategy strategically manages delay in each direction, effectively 
aligning with the traffic volume dynamics of the intersection. In essence, these optimizations 
were able to minimize overall intersection delay to maintain an acceptable LOS. 
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Table 28.Pennsylvania Ave and JFK Rd Saturday 12PM-1PM HCS 10 Year ProjecƟon CondiƟons 

 The table provided above is an overview of the projected 10-yr conditions during 
Saturday from 12-1 pm, showcasing results across various movement groups. There is no 
indication of approaching an undesirable LOS of D or exceeding a delay threshold of 35 s/veh. 
In summary, the existing operational signaling demonstrates effective functionality for the 10-yr 
projection, ensuring smooth traffic flow within acceptable parameters.
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Table 29.Pennsylvania Ave and JFK Rd Saturday 12PM-1PM HCS 10 Year ProjecƟon CondiƟons OpƟmized 

 Displayed in the table above are the optimized results for the 10-yr projected conditions 
at Pennsylvania and JFK intersection during Saturday from 12PM-1PM, building upon the 
previously examined 10-yr conditions. Significantly, improvements are evident, particularly in 
the overall intersection delay, which has decreased by 2.6 s/veh. Upon closer examination, it 
becomes clear that while the control delay and approach delay remain mostly constant across 
certain movements, they have notably decreased in the NB direction as the approach delay 
decreases by 8.5 s/veh. This ultimately indicates the control delay and approach delay in the NB 
direction have the main contributing factors in the optimization to bring the overall intersection 
delay down. This optimization strategy manages delay in each direction, effectively aligning 
with the traffic volume dynamics of the intersection. In essence, these optimizations were able 
to minimize overall intersection delay to maintain an acceptable LOS. 
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Table 30.Pennsylvania Ave and JFK Rd Saturday 12PM-1PM HCS 20 Year ProjecƟon CondiƟons 

 The table provided above is an overview of the projected 20-yr conditions during 
Saturday from 12PM - 1 PM, showcasing results across various movement groups. There is a 
concern for the 20-yr projections as based on the 1% growth rate provided to use for volume 
projections. As the SB through and right movements exceed the acceptable threshold by 15-20 s/
veh. Also the EB through movement hits the unacceptable LOS mark by 0.6 s/veh. In summary, 
the existing operational signaling indicates that geometric changes will need to be examined at 
this intersection within the 20-yr window of this corridor to ensure smooth traffic flow within 
acceptable parameters. 
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Table 31.Pennsylvania Ave and JFK Rd Saturday 12PM-1PM HCS 20 Year ProjecƟon CondiƟons OpƟmized 

 Displayed in the table above are the optimized results for the 10-yr projected 
conditions at Pennsylvania and JFK intersection during Saturday from 12PM-1PM, building 
upon the previously examined 10-yr conditions. Significantly, improvements are evident, 
particularly in the overall intersection delay, which has decreased by 2.6 s/veh. 
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 While the control delay and approach delay remain mostly constant across certain 
movements, they have notably decreased in the NB direction as the approach delay decreases 
by 8.5 s/veh. This ultimately indicates the control delay and approach delay in the NB direction 
have the main contributing factors in the optimization to bring the overall intersection delay 
down. This optimization strategy strategically manages delay in each direction, effectively 
aligning with the traffic volume dynamics of the intersection. In essence, these optimizations 
were able to minimize overall intersection delay to maintain an acceptable LOS. 
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Table 32.Wacker Dr and JFK Rd Saturday 12PM-1PM HCS 5 Year ProjecƟon CondiƟons 

 The table above provides a rundown of the 5-yr projected conditions during Saturday 
from 12PM-1PM at Wacker and JFK, displaying results across various movement groups. 
Notably, the absence of data in the EB right and WB through movement is explained by the 
apparent configuration at the top right of the table indicating synchronization between the 
through movement and the right movement of the EB direction, as for the WB the 
configuration combines the through movements with its respective turning lane consolidating 
data from both sections. Of particular significance for analysis are several key variables: 
Control Delay, Level of Service (LOS), Approach Delay alongside corresponding LOS, and 
the overall intersection delay and LOS. Examination of these variables reveals that the Wacker 
and JFK intersection operates at an average LOS of C, which falls within acceptable 
parameters. There is one indication of approaching an undesirable LOS of D or exceeding a 
delay threshold of 35 s/veh at the SB left movement. In summary, the overall existing 
operational signaling demonstrates effective functionality, ensuring smooth traffic flow within 
acceptable parameters. 
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Table 33.Wacker Dr and JFK Rd Saturday 12PM-1PM HCS 5 Year ProjecƟon CondiƟons OpƟmized 

 The table above presents the optimized results for the Wacker and JFK 
intersection during Saturday from 12PM-1PM, expanding upon the previously analyzed 
5-yr projected conditions. Although marginal, improvements are observable, particularly 
in the total intersection delay, 
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which has decreased by a modest 0.1 s/veh. Upon closer look, it is evident that while the control 
delay and approach delay have remained relatively stable across most movements, there has not 
been much improvement to delay at this intersection. This optimization strategy does not 
improve traffic delay through this software by a marginal amount therefore it will need to be 
investigated with a more sophisticated software to allow the exact configuration of the Wacker 
and JFK intersection. In essence, these optimizations from HCS are unable to enhance traffic 
flow within the intersection needing a more in-depth analysis tool to dissect this intersection. 
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Table 34.Wacker Dr and JFK Rd Saturday 12PM-1PM HCS 10 Year ProjecƟon CondiƟons 

 The table above provides a rundown of the 10-yr projected conditions during Saturday 
from 12PM-1PM at Wacker and JFK, displaying results across various movement groups. There 
are multiple unacceptable movements as shown in the table above. This shows undesirable LOS 
of D or exceeding a delay threshold of 35 s/veh at all movements in certain directions. In 
summary, the overall existing operational signaling demonstrates ineffective functionality, 
causing large delays and unacceptable traffic flow through the corridor. 
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Table 35.Wacker Dr and JFK Rd Saturday 12PM-1PM HCS 10 Year ProjecƟon CondiƟons OpƟmized 

 The table above presents the optimized results for the Wacker and JFK intersection 
during Saturday from 12PM-1PM, expanding upon the previously analyzed 20-yr projected 
conditions. Although marginal, improvements are observable, particularly in the total 
intersection delay, which has decreased by a modest 0.4 s/veh. Upon closer look, it is evident 
that while the control delay and approach delay have remained relatively stable across most 
movements, there has not been much improvement to delay at this intersection. This 
optimization strategy does not improve traffic delay through this software therefore it will need 
to be investigated with a more sophisticated software to allow the exact configuration of the 
Wacker and JFK intersection. In essence, these optimizations from HCS are does maintain a 
overall LOS of C. 
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Table 36.Wacker Dr and JFK Rd Saturday Noon-1PM HCS 20 Year ProjecƟon CondiƟons 

 The table above provides a rundown of the 20-yr projected conditions during Saturday 
from 12PM-1PM acceptable movements as shown in the table above. This shows undesirable 
LOS of D or exceeding a delay threshold of 35 s/veh at all movements in certain directions. In 
summary, the overall existing operational signaling demonstrates ineffective functionality, 
causing large delays and unacceptable traffic flow through the corridor. 
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Table 37.Wacker Dr and JFK Rd Saturday 12 PM-1PM HCS 20 Year ProjecƟon CondiƟons OpƟmized 

 The table above presents the optimized results for the Wacker and JFK intersection 
during Saturday from  12PM-1PM, expanding upon the previously analyzed 20-yr projected 
conditions. Although marginal, improvements are observable, particularly in the total 
intersection delay, which has decreased by 3.8 s/veh. Upon closer look, it is evident that while 
the control delay and approach delay have changed drastically across most movements with a 
decrease of nearly 10 s/veh for the approach delays and 15 s/veh for the EB through and NB left 
turn, there has been much improvement to delay at this intersection. This optimization strategy 
does improve traffic delay through this software therefore it will provide Wacker and JFK 
intersection to efficiently run with a LOS C. As seen the highlighted portions in red are 
indicating high areas of concern and will need to be considered when looking to decide between 
geometric and operational changes to these intersections. In essence, these optimizations from 
HCS did maintain an overall LOS of C. 
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Figure 16. The total delay/vehicle the Penn and JFK intersecƟon going eastbound experienced during the 60 simulaƟon runs from 
12-1 on a Saturday with a 5-year populaƟon growth. 

Using a 1% population growth rate to project traffic volumes 5 years into the future, the 
team found that at the Pennsylvania and JFK intersection, eastbound traffic experienced a total 
delay per vehicle of 47.2 seconds or less for 70 percent of simulation runs using extrapolated 
traffic volumes from Saturday, (February 10th, 2024). The minimum delay per vehicle for the 
EB direction was found to be 28.8 seconds, while the maximum delay was 102.4 seconds (with 
an average delay of 45.7 seconds). With 95 percent confidence, one could say that the total delay 
per vehicle would fall between 42 and 49.3 seconds for the eastbound traffic at Pennsylvania 
Ave and JFK. Compared to existing conditions where the total delay per vehicle would be 
between 41 and 47.5 seconds with 95 percent confidence. Since there is some overlap between 
the two intervals, the change in the total delay per vehicle 5 years from now would not be 
significant.  
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Figure 17. The total delay/vehicle the Penn and JFK intersecƟon going eastbound experienced during the 60 simulaƟon runs 
from 

12PM-1PM on a Tuesday with a 5-year populaƟon growth.

Using projected traffic volumes from the Tuesday (February 6th, 2024) the total delay 
per vehicle 5 years from now was found to be 46.3 seconds or less for 70 percent of simulation 
runs. The minimum delay per vehicle for the EB direction was found to be 27.7 seconds, while 
the maximum delay was 77.2 seconds, with an average delay of 43.7 seconds. With 95 percent 
confidence, one could say that the total delay per vehicle of eastbound traffic would fall 
between 41 and 46.2 seconds. Comparing that to the existing, the total delay per vehicle would 
be between 38.3 and 42.8 seconds with 95 percent confidence. Since there is some overlap 
between the two intervals, the change in the total delay per vehicle 5 years from now would not 
be significant.  
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Figure 18. The total delay/vehicle the Penn and JFK intersecƟon going southbound experienced during the 60 

simulaƟon runs from 12PM-1PM on a Saturday with a 5-year populaƟon growth. 

For Southbound traffic at Pennsylvania Ave and JFK (in 5 years), 70 percent of 
simulations totaled a delay per vehicle of 131.1 seconds or less. The minimum delay per vehicle 
for the SB direction was 26.3 seconds, while the maximum delay was 146.1 seconds (with an 
average delay of 105.6 seconds). With 95 percent confidence, one could say that the total delay 
per vehicle would fall between 96.3 and 114.9 seconds for the southbound direction of 
Pennsylvania Ave and JFK. Compared to the existing, the total delay per vehicle would be 
between 74.9 and 84.8 seconds with 95 percent confidence. Since there is no overlap between 
the two intervals, the change in the total delay per vehicle 5 years from now would be 
significant.  
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Figure 19. The total delay/vehicle the Penn and JFK intersecƟon going southbound experienced during the 60 simulaƟon runs from 
12PM-1PM on a Tuesday with a 5-year populaƟon growth. 
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Using volumes from Tuesday, the team found that 70 percent of the 60 simulation runs 
resulted in a total delay per vehicle (southbound traffic) of 113.9 seconds or less. The 
minimum delay per vehicle for the SB direction was found to be 63.7 seconds, while the 
maximum delay was 144 seconds (with an average delay of 105.3 seconds). With 95 percent 
confidence, one could say that the total delay per vehicle, in the southbound direction, would 
fall between 101 and 109.6 seconds. Comparing that to the existing, the total delay per vehicle 
would be between 62.5 and 79.5 seconds with 95 percent confidence. Since there is no overlap 
between the two intervals, the change in the total delay per vehicle 5 years from now would be 
significant.  

Figure 20. The total delay/vehicle the Wacker and JFK intersecƟon going westbound experienced during the 60 simulaƟon runs 
from 12PM-1PM on a Saturday with a 5-year populaƟon growth. 

Traffic forecasting was also done for westbound traffic at the Wacker Dr and JFK 
intersection, with a 1% population growth rate to simulate conditions 5 years from now. Using 
the extrapolated volumes from Saturday (February 10th, 2024) the team found that 70 percent of 
simulation runs resulted in a total delay per vehicle of 68.1 seconds or less, for westbound 
traffic. The minimum delay per vehicle for the WB direction was 12.6 seconds, while the 
maximum delay was 160.7 seconds (with an average delay of 53.9 seconds). With 95 percent 
confidence, one could say that the total delay per vehicle (experienced by westbound traffic) 
would fall between 47 and 60.9 seconds. Compared to the existing, the total delay per vehicle 
was found to be in between 45.3 and 62 seconds with 95 percent confidence. Since there is an 
overlap between the two intervals, the change in the total delay per vehicle 5 years from now 
would not be significant.  
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Figure 21. The total delay/vehicle the Wacker and JFK intersecƟon going westbound experienced during the 60 simulaƟon runs 
from 12PM-1PM on a Tuesday with a 5-year populaƟon growth. 

Using extrapolated volumes from Tuesday (February 6th, 2024) the team found that 70 
percent of simulation runs (of westbound traffic at Wacker Dr and JFK) resulted in a total delay 
per vehicle of 58 seconds or less. The minimum delay per vehicle for the WB direction was 0.5 
seconds, while the max delay was 115.5 seconds (with an average delay of 41.1 seconds). With 
95 percent confidence, one could say that the total delay per westbound vehicle would fall 
between 33.4 and 48.7 seconds. Comparing that to the existing, the total delay per vehicle was 
found to be in between 27.6 and 42 seconds with 95 percent confidence. Since there is an 
overlap between the two intervals, the change in the total delay per vehicle 5 years from now 
would not be significant.  

Figure 22. The total delay/vehicle the Wacker and JFK intersecƟon going northbound experienced during the 60 simulaƟon runs 
from 12-1 on a Saturday with a 5-year populaƟon growth. 
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The last direction analyzed by the team at Wacker Dr and JFK for a 5-year traffic 
forecast was the northbound direction. Using extrapolated volumes from Saturday (February 
10th, 2024) the team found that 70 percent of the 60 simulation runs resulted in a total delay per 
northbound vehicle of 68.1 seconds or less. The minimum delay per vehicle for the NB direction 
was 12.6 seconds, while the maximum delay was 160.7 seconds, with an average delay of 53.9 
seconds. With 95 percent confidence, one could say that the total delay per northbound vehicle 
(at Wacker Dr and JFK) would fall between 47 and 60.9 seconds. Comparing that to the existing, 
the total delay per vehicle was found to be in between 25.9 and 31 seconds with 95 percent 
confidence. Since there is no overlap between the two intervals, the change in the total delay per 
vehicle 5 years from now would be significant.  

Figure 23. The total delay/vehicle the Wacker and JFK intersecƟon going northbound experienced during the 60 simulaƟon runs 
from 12PM-1PM on a Tuesday with a 5-year populaƟon growth. 

Using extrapolated volumes from Tuesday, February 6th, 2024, 70 percent of simulation 
runs resulted in a total delay per northbound vehicle of 22.8 seconds or less. The minimum delay 
per vehicle for the NB direction was 16.5 seconds, while the maximum delay was 29.1 seconds 
(with an average delay of 22.2 seconds). With 95 percent confidence, one could say that the total 
delay per vehicle would fall between 21.5 and 23 seconds for the northbound direction of 
Wacker Dr and JFK. Comparing that to the existing, the total delay per vehicle was found to be 
in between 24.3 and 27 seconds with 95 percent confidence. Since there is overlap between the 
two intervals, the change in the total delay per vehicle 5 years from now would not be 
significant.  

The team is using a 1% population growth rate for the city of Dubuque to forecast the 
future traffic volumes that would occur at each intersection from University Ave and JFK to 
Carter Rd and JFK. The impact of traffic is being analyzed for 5, 10, and 20 years from now. At 
the Pennsylvania Ave and JFK intersection. 

Impact Assessment 

The most common cause of crashes at the intersection of Wacker Dr and JFK Rd was 
improper or erratic lane changing. To improve clarity for drivers, the team recommends 
repainting all intersection markings, especially that of the left-hand turn from Wacker Dr onto 
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JFK (going NB). When the team visited the intersection the left-hand turn striping had been 
completely worn off, essentially leaving the width of the turn up to driver’s discretion. Since 
snow plowing and the application of sand/salt wears the markings down quickly, the team 
recommends the city consider including reflective turn striping on the turn (possibly installed in 
divets).  

Comparing the results of the two alternatives (the three-way stop with and without the 
pedestrian median), there was a significant drop in delays on Carter (because people going 
westbound on Carter instead of waiting for the left will be taking the right. That said, installing 
the pedestrian median does lead to a slight increase in delay at the Pennsylvania Ave and JFK 
intersection due to the fact that vehicles traveling southbound on JFK will not be able to take a 
left onto Carter. Shown in red is the route likely to be used by vehicles coming from the north 
(as you can see there will be an increase in volume of vehicles traveling on Hillcrest Rd). Shown 
in green and yellow are the routes most likely to be used by vehicles from the south dropping 
kids off at school (with the yellow area representing the area most kids will be dropped off at). 
As you can see there will be an increase in traffic on residential streets especially Churchill Dr. 

Figure 24. Aerial view of the routes likely to be taken by parents dropping children off at school if the pedestrian median at 
Carter Rd. and JFK Rd is constructed.

Mitigation Measures: 

As a result of the increased volume of traffic on the residential roads, further analysis will 
need to be done to identify if the roads can handle the increased volume. A trial run of the 
pedestrian median using flexible delineators or barriers can be used to test the effectiveness of 
the design as well as the driver’s response to the changes.  
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Section V: Alternative Solutions to be Considered 

One of the main alternatives our team is proposing is adding a 3-way stop at Carter Rd 
and Ridge Rd. Additionally, another alternative our team is proposing is adding a pedestrian 
median on Carter Rd and JFK while also incorporating a 3-way stop on Carter Rd and Ridge Rd. 
While adding the three-way stop at Carter Rd and Ridge Rd may be the cheaper option, our team 
recommends constructing a pedestrian median at the Carter Rd and JFK intersection, while also 
incorporating the 3-way stop at Carter Rd and Ridge Rd. The affect this option would have at the 
intersection is that it would cause there to be a right-in and right-out only into and out of Carter 
Rd from JFK. This option is also more expensive and will be more impactful on the flow of 
traffic, however it addresses the issue of pedestrians trying to cross JFK. 



3-WAY STOP Tables: 68 

Table 38. All-Way Stop at Carter and Ridge ExisƟng 

 The table above depicts the introduction of an all-way stop at the Carter and Ridge 
Intersection, positioned east of the Carter and JFK intersection. It's clear that even with this 
proposed alteration, the intersection maintains its efficiency, mirroring its current functionality 
with only the stop sign at Ridge. Our main aim was to gauge whether the eastbound direction 
would encounter significant delays due to vehicles entering Carter from JFK. However, the 
data indicates that this addition does not hinder the intersection's performance. This trend 
persists across all projected conditions spanning 5 years, 10 years, and 20 years. There's 
minimal variance in control and approach delays among all conditions, while the Level of 
Service (LOS) remains consistently rated as A. As shown in the tables below. 
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Table 39. All-Way Stop at Carter and Ridge 5-yr projecƟon 
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Table 40. All-Way Stop at Carter and Ridge 10-yr projecƟon 
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Table 41. All-Way Stop at Carter and Ridge 20-yr projecƟon 
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3-WAY STOP GRAPHS:

Figure 17. The total delay/vehicle the Carter and Ridge intersecƟon going westbound experienced during the 60 simulaƟon runs 
from 12PM-1PM on a Saturday. 

Out of the 60 simulations ran simulating the existing conditions at Carter and Ridge Rd 
(on Saturday from 12-1), 90 percent resulted in a total delay per westbound vehicle of 
approximately 13.1 seconds or less.  

Figure 18. The total delay/vehicle the Carter and Ridge intersecƟon going eastbound experienced during the 60 simulaƟon runs 
from 12PM-1PM on a Saturday. 

Out of the 60 simulations ran simulating the existing conditions at Carter and Ridge Rd 
(on Saturday from 12-1), 90 percent resulted in a total delay per eastbound vehicle of 
approximately .6 seconds or less.  
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Figure 19. The total delay/vehicle the Carter and Ridge intersecƟon with a 3-way stop going westbound experienced 

during the 60 simulaƟon runs from 12pm-1 pm on a Saturday. 

 Out of the 60 simulations ran, simulating the conditions at Carter and Ridge Rd (if a 3-
way stop was implemented) 90 percent resulted in a total delay per westbound vehicle of 
approximately 27.3 seconds or less.  

Figure 20. The total delay/vehicle the Carter and Ridge intersecƟon with a 3-way stop going eastbound experienced 

during the 60 simulaƟon runs from 12PM-1PM on a Saturday. 

 Out of the 60 simulations ran, simulating the conditions at Carter and Ridge Rd (if a 3-
way stop was implemented) 90 percent resulted in a total delay per eastbound vehicle of 
approximately 3.1 seconds or less.  
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Figure 21. The total delay/vehicle the Carter and JFK intersecƟon without a 3-way stop going westbound experienced 
during the 60 simulaƟon runs from 12PM-1PM on a Saturday. 

Of the 60 simulations ran at Carter Rd and JFK without a 3-way stop, around 80 percent 
resulted in a total delay per vehicle of 78.2 seconds or less going westbound. The minimum 
delay per vehicle for the westbound direction was 7.4 seconds, while the maximum delay was 
290.5 seconds (with an average delay of 53.9 seconds). With 95 percent confidence, one could 
say that the total delay per vehicle would fall between 40.2 and 67.5 seconds for the westbound 
direction of Carter Rd and JFK. 
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Figure 22. The total delay/vehicle the Carter and JFK intersecƟon with a 3-way stop going westbound experienced  
during the 60 simulation runs from 12PM-1PM on a Saturday. 
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Of the 60 simulations ran at Carter Rd and JFK with a 3-way stop, around 80 percent 
resulted in a total delay per vehicle of 116.5 seconds or less going westbound. The minimum 
delay per vehicle for the westbound direction was 8.7 seconds, while the maximum delay was 
296.2 seconds (with an average delay of 61.4 seconds). With 95 percent confidence, one could 
say that the total delay per vehicle would fall between 45.5 and 77.3 seconds for the westbound 
direction of Carter Rd and JFK. 

Pedestrian-Median GRAPHS: 

Figure 23. The total delay/vehicle the Carter and Ridge intersecƟon with a pedestrian median going westbound 
experienced during the 60 simulaƟon runs from 12-1PM on a Saturday. 

Of the 60 simulations ran at Carter Rd and Ridge Rd with a pedestrian median, around 80 
percent resulted in a total delay per vehicle of 6.4 seconds or less going westbound. The 
minimum delay per vehicle for the westbound direction was 5.3 seconds, while the maximum 
delay was 6.8 seconds (with an average delay of 6 seconds). With 95 percent confidence, one 
could say that the total delay per vehicle would fall between 5.9 and 6.1 seconds for the 
westbound direction of Carter Rd and JFK with a pedestrian median. 

0.00%

20.00%

40.00%

60.00%

80.00%

100.00%

120.00%

0

5

10

15

5.3 5.5 5.7 5.9 6.1 6.2 6.4 6.6 6.8 7.0 More

Fr
eq

ue
nc

y

Bin (Delay/Vehicle)

Carter and Ridge WB 12-1 (Pedestrian Median)

Frequency Cumulative %



76 

Figure 24. The total delay/vehicle the Carter and Ridge intersecƟon with a pedestrian median going eastbound 
experienced during the 60 simulaƟon runs from 12-1 PM on a Saturday. 

Of the 60 simulations ran at Carter Rd and Ridge Rd with a pedestrian median, around 80 
percent resulted in a total delay per vehicle of 4.4 seconds or less going eastbound. The 
minimum delay per vehicle for the eastbound direction was 2.8 seconds, while the maximum 
delay was 4.6 seconds (with an average delay of 4 seconds). With 95 percent confidence, one 
could say that the total delay per vehicle would fall between 3.9 and 4.1 seconds for the 
eastbound direction of Carter Rd and Ridge Rd with a pedestrian median. 

Figure 25. The total delay/vehicle the Carter and JFK intersecƟon with a pedestrian median going westbound 
experienced during the 60 simulaƟon runs from 12-1PM on a Saturday. 

Of the 60 simulations ran at Carter Rd and JFK with a pedestrian median, around 80 
percent resulted in a total delay per vehicle of 12.1 seconds or less going westbound. The 
minimum delay per vehicle for the westbound direction was 4.7 seconds, while the maximum 
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delay was 16.5 seconds (with an average delay of 8.4 seconds). With 95 percent confidence, one 
could say that the total delay per vehicle would fall between 7.7 and 9 seconds for the westbound 
direction of Carter Rd and JFK with a pedestrian median. 

Figure 26. The total delay/vehicle the Carter and JFK intersecƟon with a pedestrian median going westbound 
experiences 5 years from now during the 60 simulaƟon runs from 12-1PM on a Saturday. 

Of the 60 simulations ran at Carter Rd and JFK with a pedestrian median for a 5-year 
projected traffic forecast, around 80 percent resulted in a total delay per vehicle of 9.2 seconds or 
less going westbound. The minimum delay per vehicle for the westbound direction was 4.3 
seconds, while the maximum delay was 17.4 seconds (with an average delay of 7.9 seconds). 
With 95 percent confidence, one could say that the total delay per vehicle would fall between 7.2 
and 8.5 seconds for the westbound direction of Carter Rd and JFK with a pedestrian median. 
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Figure 27. The total delay/vehicle the Carter and JFK intersecƟon with a pedestrian median going westbound 
experiences 10 years from now during the 60 simula on runs from 12-1PM on a Saturday.  
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Of the 60 simulations ran at Carter Rd and JFK with a pedestrian median for a 10-year 
projected traffic forecast, around 80 percent resulted in a total delay per vehicle of 11.2 seconds 
or less going westbound. The minimum delay per vehicle for the westbound direction was 4.5 
seconds, while the maximum delay was 17.8 seconds (with an average delay of 9.3 seconds). 
With 95 percent confidence, one could say that the total delay per vehicle would fall between 8.6 
and 10.1 seconds for the westbound direction of Carter Rd and JFK with a pedestrian median. 

Figure 28. The total delay/vehicle the Carter and JFK intersecƟon with a pedestrian median going westbound 
experiences 20 years from now during the 60 simulaƟon runs from 12-1PM  on a Saturday. 

Of the 60 simulations ran at Carter Rd and JFK with a pedestrian median for a 20-year 
projected traffic forecast, around 80 percent resulted in a total delay per vehicle of 14.3 seconds 
or less going westbound. The minimum delay per vehicle for the westbound direction was 5.6 
seconds, while the maximum delay was 22.9 seconds (with an average delay of 10.6 seconds). 
With 95 percent confidence, one could say that the total delay per vehicle would fall between 5.6 
and 22.9 seconds for the westbound direction of Carter Rd and JFK with a pedestrian median. 
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Figure 29. The total delay/vehicle the Pennsylvania and JFK intersecƟon with a pedestrian median going southbound 
experienced during the 60 simulaƟon runs from 12-1PM  on a Saturday. 

Of the 60 simulations run at Pennsylvania Ave and JFK with a pedestrian median, 
around 80 percent resulted in a total delay per vehicle of 102.9 seconds or less going 
southbound. The minimum delay per vehicle for the southbound direction was 43.7 seconds, 
while the maximum delay was 122.6 seconds (with an average delay of 84.8 seconds). With 95 
percent confidence, one could say that the total delay per vehicle would fall between 79.8 and 
89.9 seconds for the southbound direction of Pennsylvania Ave and JFK with a pedestrian 
median. 
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Section VI: Final Design Details 

In the final design, the team recommends adding a sidewalk along the west side of JFK 
starting on the south side of Stoneman Rd down to the Wacker Dr and Kennedy Mall 
intersection. The team also recommends the reconstruction of the section of sidewalk adjacent to 
the Sunshine Family Restaurant.  

Additionally, the team recommends adding crosswalk markings across the Kennedy mall 
entrance and Wacker Dr while also updating the crosswalk markings across JFK as seen in 
Figure 41. The group also proposes adding pedestrian pushbuttons at Wacker Dr and JFK also 
denoted by Figure 41.  

The group also advises constructing a pedestrian median at the Carter Rd and JFK 
intersection and including flexible delineators on the sides of the sidewalk to help aid the safety 
of pedestrians. The flexible delineators will also make the cars less inclined to drive near the 
median. These delineators will be placed on the perimeter of the sidewalk as seen in Figure 42. 
Moreover, the group advises making the Carter Rd and Ridge Rd intersection a 3-way stop.   

Finally, the team recommends implementing adjusted signal timing to reduce overall 
delay at both major signalized intersections at the southern portion of the John F Kennedy Rd 
corridor.  
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Figure 30. Proposed Sidewalk ReconstrucƟon
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Figure 31. New Sidewalk South of Stoneman Rd
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Figure 32. New Sidewalk Between Stoneman Rd and Wacker Dr
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Figure 33. New Sidewalk at Wacker Dr IntersecƟon

Figure 34. Proposed Pedestrian Median at Carter Rd and JFK 
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Figure 35. Ideal placement of the flexible delineators on the pedestrian median as denoted by a star. 
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Section VII: Engineer’s Cost Estimate 

The cost estimate was split into two sections. One for the sidewalk improvements and 
another for the pedestrian median. The sidewalk improvements include both the removal of the 
existing sidewalk next to the Sunshine Family Restaurant as well as the cost to replace it and add 
the new sidewalk. Also included is the estimated cost of the right of way acquisition for the new 
sidewalk, crosswalk pavement markings and pedestrian signs. The cost estimate for the 
pedestrian median includes the concrete, pavers, metal detectable warnings, flexible delineators, 
and stop signs. The total cost for both comes out to be $107,609.24. Adding an additional 20% 
contingency brings the total cost to $129,131.08.  

Table 42. Budget Summary 
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Section VIII: Conclusions 

Figure 36. Key points of concern along the John F Kennedy Rd Corridor. 

The three main points of concern along the John F. Kennedy corridor are shown above. 
To improve pedestrian safety the team increased sidewalk connectivity and included additional 
crosswalks in areas of need. The team proposes construction of a pedestrian median at the 
intersection of Carter Rd and JFK. Moreover, the team recommends the installation of pedestrian 
pushbuttons at the intersection of Wacker Dr. and JFK to encourage freedom of pedestrian 
mobility and promote intersection safety. Additionally, the team recommends repainting 
intersection markings at both major intersections, especially that of the left hand turn from 
Wacker Dr. onto JFK (going northbound). Finally, the team recommends implementing adjusted 
signal timing to minimize overall delay at both major intersections.  
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Section XI: Appendices 89 

Organization Qualifications and Experience 

The team completing this report was comprised of University of Iowa students enrolled 
in the capstone design class in Civil & Environmental Engineering. They combined diverse 
expertise to tackle projects effectively. Connor Bobay specialized in the structural CEE program;  
John Lyons focusds on civil practic; Tony Pezzella and Payton Stuart specialized in  
transportation CEE . Payton Stuart served as the project manager, overseeing the operational 
traffic study and implementation. Tony Pezzella was the tech support manager, managing 
geometric enhancements. Connor Bobay and John Lyons served as editors, overseeing structural 
elements and support geometric and operational implementations. 

Experience: Payton Stuart interned at a Cedar Rapids consulting firm, where he split his 
time between roadway design using Bentley’s MicroStation and managing the city of Cedar 
Rapids sidewalk program. John Lyons gained experience with the Walsh Group, where he 
interned as part of the track team on the CTA Red Line project and worked in the transportation 
estimation department. Tony Pezzella interned at WSP, contributing to demolition cost 
estimation, Bentley product utilization for pavement patching and station labeling, and road/
sidewalk inspection. Currently, Tony is enrolled in a class that utilizes the traffic software 
"Synchro". Connor Bobay interned for the City of Cedar Rapids Public Works Department, 
collaborating with city inspectors, and overseeing various construction projects, including road 
reconstruction and sidewalk installation. 

Constraints, Challenges, and Impacts 

The project is limited to the evaluation of JFK in Dubuque, IA. The project’s initial 
period of performance goes from 2/5/2024 to 5/3/2024. The section of JFK the project is focused 
on stretches from HWY 20 to Carter Rd. There is a limited number of camera angles at the JFK 
and Wacker Dr intersection. At the JFK and minor street intersections, no traffic cameras are 
available to count the turning movements. These intersections include JFK and University Ave, 
Daykin Ct, Stoneman Rd, Crestwood Dr, and Carter Rd. The improvement of the intersections is 
also limited to the property boundaries where one could expand the roadway or potentially add 
sidewalks. Some parts of the corridor have more space to work with than other parts where 
intruding into other properties would be an issue and a challenge to improve the area.  

A major challenge of the project is to develop a solution that is cost-effective, while 
having a positive societal impact on residents. Ensuring community assets such as the elementary 
schools, churches, and the fire station are positively impacted is paramount. Accurately 
analyzing traffic flow through an intersection became more of a challenge with limited camera 
angles at Wacker and JFK. The team responded by utilizing Iowa Department of Transportation 
data to predict the quantity of vehicles taking a right off JFK, onto Wacker Dr. Another challenge 
of the project is helping the highway capacity software to correctly analyze flow. The non-
traditional intersection at Wacker and JFK created software issues. 



90 Another constraint is the limited ability to create a precise report of the minor street 
intersections with JFK. As the HCS software is incapable of doing a one-way stop control 
analysis. In turn a challenge involving the minor street intersections is the lack of volume 
in Crestwood Dr. creating a proximate report of what is occurring at the Crestwood and 
JFK intersection. Also, the Excel sheet cannot correctly estimate the University Ave. 
turning movements, making the team use the AADT data from the Iowa DOT. 

Adding a sidewalk along JFK from Stoneman Rd through Wacker Dr could have a 
positive societal impact on the Dubuque community. The sidewalks would provide easier access 
for pedestrians to navigate the neighborhood while increasing safety. The addition of sidewalks 
would also encourage more people to walk or bike to their destination instead of driving. This in 
turn could also cause there to be less traffic on the roadway, which could improve the delay and 
level of service at some of the intersections where it is a problem. Changes involving the signal 
timing of corridor intersections could improve efficiency, allowing residents of Dubuque to 
arrive at their destination quicker. Consequently, residents may go through the corridor more 
frequently, feeling that the route is more reliable. This could increase the number of cars going 
through this section of roadway, which is good for businesses. Further examination is 
recommended to address these discrepancies and ensure accurate modeling of traffic conditions 
in this area. 



91 

Figure 1. Aerial view displaying the southern porƟon of the JFK Corridor
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Figure 2. Aerial View of Dubuque, IA with JFK Rd highlighted. 
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Figure 3. Aerial view of the secƟon of JFK Rd the project is focused on. 

The Gantt chart (Figure 4) presented below provides a visual representation of the allocation of 
time dedicated to each of the project’s tasks. Each bar on the chart corresponds to a specific task, 
and the length of each bar illustrates the amount of time dedicated to completing that task. As 
Figure 45 shows, the most time-consuming project task was the evaluation of existing roadway 
conditions (using Highway Capacity and Synchro software). 

Figure 4. GanƩ Chart of Project Schedule 
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Figure 14. ExisƟng intersecƟon geometry of Wacker Dr and JFK Rd
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Figure 15. ExisƟng intersecƟon geometry of Pennsylvania Ave and JFK Rd
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Table 43. Carter Rd and JFK Rd Two-Way Stop HCS Control Report 
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Table 11. Crestwood Dr and JFK Rd Two-Way Stop HCS Control Report 
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Table 12. Stoneman Rd and JFK Rd Two-Way Stop HCS Control Report 



99 

Table 13. Daykin Ct and JFK Rd Two-Way Stop HCS Control Report 
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Table 14. University Ave and JFK Rd Two-Way Stop HCS Control Report 
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Tuesday (February 6th, 2024) Highway Capacity Software Tables: 
Table 144. Pennsylvania Ave and JFK Rd Tuesday Noon-1PM HCS ExisƟng CondiƟons 
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Table 2. Pennsylvania Ave and JFK Rd Tuesday Noon-1PM HCS OpƟmized CondiƟons 
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Table 345. Wacker Dr and JFK Rd Tuesday Noon-1PM HCS ExisƟng CondiƟons 
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Table 446. Wacker Dr and JFK Rd Tuesday Noon-1PM HCS ExisƟng CondiƟons OpƟmized 
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Table 1447. Pennsylvania Ave and JFK Rd Tuesday Noon-1PM HCS 5 Year ProjecƟon CondiƟons 
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Table 1548. Pennsylvania Ave and JFK Rd Tuesday Noon-1PM HCS 5 Year ProjecƟon CondiƟons OpƟmized 
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Table 1649. Pennsylvania Ave and JFK Rd Tuesday Noon-1PM HCS 10 Year ProjecƟon CondiƟons 
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Table 1750. Pennsylvania Ave and JFK Rd Tuesday Noon-1PM HCS 10 Year ProjecƟon CondiƟons OpƟmized 
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Table 1851. Pennsylvania Ave and JFK Rd Tuesday Noon-1PM HCS 20 Year ProjecƟon CondiƟons 
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Table 1952. Pennsylvania Ave and JFK Rd Tuesday Noon-1PM HCS 20 Year ProjecƟon CondiƟons OpƟmized 
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Table 2053. Wacker Dr and JFK Rd Tuesday Noon-1PM HCS 5 Year Projected CondiƟons 
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Table 2154. Wacker Dr and JFK Rd Tuesday Noon-1PM HCS 5 Year Projected CondiƟons OpƟmized 
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Table 2255. Wacker Dr and JFK Rd Tuesday Noon-1PM HCS 10 Year Projected CondiƟons 
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Table 2356. Wacker Dr and JFK Rd Tuesday Noon-1PM HCS 10 Year Projected CondiƟons OpƟmized 
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Table 2457. Wacker Dr and JFK Rd Tuesday Noon-1PM HCS 20 Year Projected CondiƟons 
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Table 2558. Wacker Dr and JFK Rd Tuesday Noon-1PM HCS 20 Year Projected CondiƟons OpƟmized 



 117 

Table 59. Pennsylvania Ave and JFK Rd Tuesday 11AM-Noon HCS ExisƟng CondiƟons 
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Table 60. Pennsylvania Ave and JFK Rd Tuesday 11AM-Noon HCS ExisƟng CondiƟons OpƟmized 
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Table 61. Pennsylvania Ave and JFK Rd Tuesday 4-5PM HCS ExisƟng CondiƟons 
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Table 62. Pennsylvania Ave and JFK Rd Tuesday 4-5PM HCS ExisƟng CondiƟons OpƟmized 
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Table 63. Pennsylvania Ave and JFK Rd Tuesday 5-6PM HCS ExisƟng CondiƟons 



 122 

Table 64. Pennsylvania Ave and JFK Rd Tuesday 5-6PM HCS ExisƟng CondiƟons OpƟmized 
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Table 65. Wacker Dr and JFK Rd Tuesday 11AM-Noon HCS ExisƟng CondiƟons 
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Table 66. Wacker Dr and JFK Rd Tuesday 11AM-Noon HCS ExisƟng CondiƟons OpƟmized 
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Table 67. Wacker Dr and JFK Rd Tuesday 4-5PM HCS ExisƟng CondiƟons 
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Table 68. Wacker Dr and JFK Rd Tuesday 4-5PM HCS ExisƟng CondiƟons OpƟmized 



 127 

Table 69. Wacker Dr and JFK Rd Tuesday 5-6PM HCS ExisƟng CondiƟons 
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Table 70. Wacker Dr and JFK Rd Tuesday 5-6PM HCS ExisƟng CondiƟons OpƟmized 
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Table 71. Pennsylvania Ave and JFK Rd Tuesday 11AM-Noon HCS 5 Year Projected CondiƟons 



 130 

Table 72. Pennsylvania Ave and JFK Rd Tuesday 11AM-Noon HCS 5 Year Projected CondiƟons OpƟmized 
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Table 73. Pennsylvania Ave and JFK Rd Tuesday 4-5PM HCS 5 Year Projected CondiƟons 



 132 

Table 74. Pennsylvania Ave and JFK Rd Tuesday 4-5PM HCS 5 Year Projected CondiƟons OpƟmized 
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Table 75. Pennsylvania Ave and JFK Rd Tuesday 5-6PM HCS 5 Year Projected CondiƟons 
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Table 76. Pennsylvania Ave and JFK Rd Tuesday 5-6PM HCS 5 Year Projected CondiƟons OpƟmized 
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Table 77. Wacker Dr and JFK Rd Tuesday 11AM-Noon HCS 5 Year Projected CondiƟons 
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Table 78. Wacker Dr and JFK Rd Tuesday 11AM-Noon HCS 5 Year Projected CondiƟons OpƟmized 
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Table 79. Wacker Dr and JFK Rd Tuesday 4-5PM HCS 5 Year Projected CondiƟons 
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Table 80. Wacker Dr and JFK Rd Tuesday 4-5PM HCS 5 Year Projected CondiƟons OpƟmized 
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Table 81. Wacker Dr and JFK Rd Tuesday 5-6PM HCS 5 Year Projected CondiƟons 
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Table 82. Wacker Dr and JFK Rd Tuesday 5-6PM HCS 5 Year Projected CondiƟons OpƟmized 
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Table 83. Pennsylvania Ave and JFK Rd Tuesday 11AM-Noon HCS 10 Year Projected CondiƟons 
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Table 84. Pennsylvania Ave and JFK Rd Tuesday 11AM-Noon HCS 10 Year Projected CondiƟons OpƟmized 
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Table 85. Pennsylvania Ave and JFK Rd Tuesday 4-5PM HCS 10 Year Projected CondiƟons 
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Table 86. Pennsylvania Ave and JFK Rd Tuesday 4-5PM HCS 10 Year Projected CondiƟons OpƟmized 
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Table 87. Pennsylvania Ave and JFK Rd Tuesday 5-6PM HCS 10 Year Projected CondiƟons 
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Table 88. Pennsylvania Ave and JFK Rd Tuesday 5-6PM HCS 10 Year Projected CondiƟons OpƟmized 
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Table 89. Wacker Dr and JFK Rd Tuesday 11AM-Noon HCS 10 Year Projected CondiƟons 
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Table 90. Wacker Dr and JFK Rd Tuesday 11AM-Noon HCS 10 Year Projected CondiƟons OpƟmized 
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Table 91. Wacker Dr and JFK Rd Tuesday 4-5PM HCS 10 Year Projected CondiƟons 
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Table 92. Wacker Dr and JFK Rd Tuesday 4-5PM HCS 10 Year Projected CondiƟons OpƟmized 
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Table 93. Wacker Dr and JFK Rd Tuesday 5-6PM HCS 10 Year Projected CondiƟons 
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Table 94. Wacker Dr and JFK Rd Tuesday 5-6PM HCS 10 Year Projected CondiƟons OpƟmized 
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Table 95. Pennsylvania Ave and JFK Rd Tuesday 11AM-Noon HCS 20 Year Projected CondiƟons 
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Table 96. Pennsylvania Ave and JFK Rd Tuesday 11AM-Noon HCS 20 Year Projected CondiƟons OpƟmized 
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Table 97. Pennsylvania Ave and JFK Rd Tuesday 4-5PM HCS 20 Year Projected CondiƟons 
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Table 98. Pennsylvania Ave and JFK Rd Tuesday 4-5PM HCS 20 Year Projected CondiƟons OpƟmized 
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Table 99. Pennsylvania Ave and JFK Rd Tuesday 5-6PM HCS 20 Year Projected CondiƟons 
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Table 100. Pennsylvania Ave and JFK Rd Tuesday 5-6PM HCS 20 Year Projected CondiƟons OpƟmized 
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Table 101. Wacker Dr and JFK Rd Tuesday 11AM-Noon HCS 20 Year Projected CondiƟons 
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Table 102. Wacker Dr and JFK Rd Tuesday 11AM-Noon HCS 20 Year Projected CondiƟons OpƟmized 
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Table 103. Wacker Dr and JFK Rd Tuesday 4-5PM HCS 20 Year Projected CondiƟons 
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Table 104. Wacker Dr and JFK Rd Tuesday 4-5PM HCS 20 Year Projected CondiƟons OpƟmized 
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Table 105. Wacker Dr and JFK Rd Tuesday 5-6PM HCS 20 Year Projected CondiƟons 
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Table 106. Wacker Dr and JFK Rd Tuesday 5-6PM HCS 20 Year Projected CondiƟons OpƟmized 
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Saturday, February 10th, 2024, Highway Capacity Software Tables: 
Table 5. Pennsylvania Ave and JFK Rd Saturday Noon-1PM HCS ExisƟng CondiƟons 
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Table 6. Pennsylvania Ave and JFK Rd Saturday Noon-1PM HCS ExisƟng CondiƟons OpƟmized 
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Table 7. Wacker Dr and JFK Rd Saturday Noon-1PM HCS ExisƟng CondiƟons 
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Table 8.Wacker Dr and JFK Rd Saturday Noon-1PM HCS ExisƟng CondiƟons OpƟmized 
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Table 107.Pennsylvania Ave and JFK Rd Saturday Noon-1PM HCS 5 Year ProjecƟon CondiƟons 
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Table 108.Pennsylvania Ave and JFK Rd Saturday Noon-1PM HCS 5 Year ProjecƟon CondiƟons OpƟmized 
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Table 109.Pennsylvania Ave and JFK Rd Saturday Noon-1PM HCS 10 Year ProjecƟon CondiƟons 



 172 

Table 110.Pennsylvania Ave and JFK Rd Saturday Noon-1PM HCS 10 Year ProjecƟon CondiƟons OpƟmized 
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Table 111.Pennsylvania Ave and JFK Rd Saturday Noon-1PM HCS 20 Year ProjecƟon CondiƟons 
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Table 112.Pennsylvania Ave and JFK Rd Saturday Noon-1PM HCS 20 Year ProjecƟon CondiƟons OpƟmized 
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Table 113.Wacker Dr and JFK Rd Saturday Noon-1PM HCS 5 Year ProjecƟon CondiƟons 
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Table 114.Wacker Dr and JFK Rd Saturday Noon-1PM HCS 5 Year ProjecƟon CondiƟons OpƟmized 



 177 

Table 115.Wacker Dr and JFK Rd Saturday Noon-1PM HCS 10 Year ProjecƟon CondiƟons 
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Table 116.Wacker Dr and JFK Rd Saturday Noon-1PM HCS 10 Year ProjecƟon CondiƟons OpƟmized 
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Table 117.Wacker Dr and JFK Rd Saturday Noon-1PM HCS 20 Year ProjecƟon CondiƟons 
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Table 118.Wacker Dr and JFK Rd Saturday Noon-1PM HCS 20 Year ProjecƟon CondiƟons OpƟmized 
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Table 119. Pennsylvania Ave and JFK Rd Saturday 11-12PM HCS ExisƟng CondiƟons 
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Table 120. Pennsylvania Ave and JFK Rd Saturday 11-12PM HCS ExisƟng CondiƟons OpƟmized 
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Table 121. Pennsylvania Ave and JFK Rd Saturday 11-12PM HCS 5-yr CondiƟons OpƟmized 
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Table 122. Pennsylvania Ave and JFK Rd Saturday 11-12PM HCS 10-yr CondiƟons OpƟmized 
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Table 123. Pennsylvania Ave and JFK Rd Saturday 11-12PM HCS 20-yr CondiƟons OpƟmized 
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Table 124. Pennsylvania Ave and JFK Rd Saturday 4-5PM HCS ExisƟng CondiƟons 
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Table 125. Pennsylvania Ave and JFK Rd Saturday 4-5PM HCS ExisƟng CondiƟons OpƟmized 
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Table 126. Pennsylvania Ave and JFK Rd Saturday 4-5PM HCS 5-yr projected CondiƟons OpƟmized 
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Table 127. Pennsylvania Ave and JFK Rd Saturday 4-5PM HCS 10-yr projected CondiƟons OpƟmized 
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Table 128. Pennsylvania Ave and JFK Rd Saturday 4-5PM HCS 20-yr projected CondiƟons OpƟmized 
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Table 129. Pennsylvania Ave and JFK Rd Saturday 5-6PM HCS ExisƟng CondiƟons 
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Table 130. Pennsylvania Ave and JFK Rd Saturday 5-6PM HCS ExisƟng CondiƟons OpƟmized 
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Table 131. Pennsylvania Ave and JFK Rd Saturday 5-6PM HCS 5-yr projected CondiƟons OpƟmized 
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Table 132. Pennsylvania Ave and JFK Rd Saturday 5-6PM HCS 10-yr projected CondiƟons OpƟmized 
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Table 133. Pennsylvania Ave and JFK Rd Saturday 5-6PM HCS 20-yr projected CondiƟons OpƟmized 
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Table 134. Wacker Dr and JFK Rd Saturday 11-12PM HCS ExisƟng CondiƟons 
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Table 135. Wacker Dr and JFK Rd Saturday 11-12PM HCS ExisƟng CondiƟons OpƟmized 
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Table 136. Wacker Dr and JFK Rd Saturday 11-12PM HCS 5-yr Projected CondiƟons OpƟmized 
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Table 137. Wacker Dr and JFK Rd Saturday 11-12PM HCS 10-yr Projected CondiƟons OpƟmized 
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Table 138. Wacker Dr and JFK Rd Saturday 11-12PM HCS 20-yr Projected CondiƟons OpƟmized 
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Table 139. Wacker Dr and JFK Rd Saturday 4-5PM HCS ExisƟng CondiƟons 
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Table 140. Wacker Dr and JFK Rd Saturday 4-5PM HCS ExisƟng CondiƟons OpƟmized 
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Table 141. Wacker Dr and JFK Rd Saturday 4-5PM HCS 5-yr Projected CondiƟons OpƟmized 
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Table 142. Wacker Dr and JFK Rd Saturday 4-5PM HCS 10-yr Projected CondiƟons OpƟmized 
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Table 143. Wacker Dr and JFK Rd Saturday 4-5PM HCS 20-yr Projected CondiƟons OpƟmized 
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Table 144. Wacker Dr and JFK Rd Saturday 5-6PM HCS ExisƟng CondiƟons 
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Table 145. Wacker Dr and JFK Rd Saturday 5-6PM HCS ExisƟng CondiƟons OpƟmized 
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Table 146. Wacker Dr and JFK Rd Saturday 5-6PM HCS 5-yr Projected CondiƟons OpƟmized 
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Table 147. Wacker Dr and JFK Rd Saturday 5-6PM HCS 10-yr Projected CondiƟons OpƟmized 
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Table 148. Wacker Dr and JFK Rd Saturday 5-6PM HCS 20-yr Projected CondiƟons OpƟmized 
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Figure 6. The total delay/vehicle the Penn and JFK intersecƟon going eastbound experienced during the 60 simulaƟon runs from 
12-1 on a Saturday.
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Figure 7. The total delay/vehicle the Penn and JFK intersecƟon going eastbound experienced during the 60 simulaƟon runs from 
12-1 on a Tuesday.

Figure 8. The total delay/vehicle the Penn and JFK intersecƟon going southbound experienced during the 60 simulaƟon runs from 
12-1 on a Saturday.

Figure 11. The total delay/vehicle the Penn and JFK intersecƟon going southbound experienced during the 60 simulaƟon runs 
from 12-1 on a Saturday. 
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Figure 10. The total delay/vehicle the Wacker and JFK intersecƟon going northbound experienced during the 60 simulaƟon runs 
from 12-1 on a Saturday. 

Figure 11. The total delay/vehicle the Wacker and JFK intersecƟon going northbound experienced during the 60 simulaƟon runs 
from 12-1 on a Tuesday. 
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Figure 12. The total delay/vehicle the Wacker and JFK intersecƟon going westbound experienced during the 60 simulaƟon runs 
from 12-1 on a Saturday. 

Figure 13. The total delay/vehicle the Wacker and JFK intersecƟon going westbound experienced during the 60 simulaƟon runs 
from 12-1 on a Tuesday. 
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Figure 16. The total delay/vehicle the Penn and JFK intersecƟon going eastbound experienced during the 60 simulaƟon runs from 
12-1 on a Saturday with a 5-year populaƟon growth. 

Figure 17. The total delay/vehicle the Penn and JFK intersecƟon going eastbound experienced during the 60 simulaƟon runs from 
12-1 on a Tuesday with a 5-year populaƟon growth.
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Figure 18. The total delay/vehicle the Penn and JFK intersecƟon going southbound experienced during the 60 simulaƟon runs 
from 12-1 on a Saturday with a 5-year populaƟon growth.

Figure 19. The total delay/vehicle the Penn and JFK intersecƟon going southbound experienced during the 60 simulaƟon runs 
from 12-1 on a Tuesday with a 5-year populaƟon growth. 
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Figure 20. The total delay/vehicle the Wacker and JFK intersecƟon going westbound experienced during the 60 simulaƟon runs 
from 12-1 on a Saturday with a 5-year populaƟon growth. 

Figure 21. The total delay/vehicle the Wacker and JFK intersecƟon going westbound experienced during the 60 simulaƟon runs 
from 12-1 on a Tuesday with a 5-year populaƟon growth. 
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Figure 22. The total delay/vehicle the Wacker and JFK intersecƟon going northbound experienced during the 60 simulaƟon runs 
from 12-1 on a Saturday with a 5-year populaƟon growth. 

Figure 23. The total delay/vehicle the Wacker and JFK intersecƟon going northbound experienced during the 60 simulaƟon runs 
from 12-1 on a Tuesday with a 5-year populaƟon growth. 
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Figure 25. The total delay/vehicle the Carter and Ridge intersecƟon going westbound experienced during the 60 simulaƟon runs 
from 12-1 on a Saturday. 

Figure 26. The total delay/vehicle the Carter and Ridge intersecƟon going eastbound experienced during the 60 simulaƟon runs 
from 12-1 on a Saturday. 
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Figure 27. The total delay/vehicle the Carter and Ridge intersecƟon with a 3-way stop going westbound experienced 
during the 60 simulaƟon runs from 12-1 on a Saturday. 

Figure 28. The total delay/vehicle the Carter and Ridge intersecƟon with a 3-way stop going eastbound experienced 
during the 60 simulaƟon runs from 12-1 on a Saturday. 
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Figure 29. The total delay/vehicle the Carter and JFK intersecƟon without a 3-way stop going westbound experienced 
during the 60 simulaƟon runs from 12-1 on a Saturday. 

Figure 30. The total delay/vehicle the Carter and JFK intersecƟon with a 3-way stop going westbound experienced 
during the 60 simulaƟon runs from 12-1 on a Saturday. 
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Figure 31. The total delay/vehicle the Carter and Ridge intersecƟon with a pedestrian median going westbound 
experienced during the 60 simulaƟon runs from 12-1 on a Saturday. 

Figure 32. The total delay/vehicle the Carter and Ridge intersecƟon with a pedestrian median going eastbound 
experienced during the 60 simulaƟon runs from 12-1 on a Saturday. 
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Figure 33. The total delay/vehicle the Carter and JFK intersecƟon with a pedestrian median going westbound 
experienced during the 60 simulaƟon runs from 12-1 on a Saturday. 

Figure 34. The total delay/vehicle the Carter and JFK intersecƟon with a pedestrian median going westbound 
experiences 5 years from now during the 60 simulaƟon runs from 12-1 on a Saturday. 
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Figure 35. The total delay/vehicle the Carter and JFK intersecƟon with a pedestrian median going westbound 
experiences 10 years from now during the 60 simulaƟon runs from 12-1 on a Saturday. 

Figure 36. The total delay/vehicle the Carter and JFK intersecƟon with a pedestrian median going westbound 
experiences 20 years from now during the 60 simulaƟon runs from 12-1 on a Saturday. 
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Figure 37. The total delay/vehicle the Pennsylvania and JFK intersecƟon with a pedestrian median going southbound 
experienced during the 60 simulaƟon runs from 12-1 on a Saturday. 

Figure 4. Aerial view displaying the locaƟon of cameras used to analyze the JFK Rd. and Pennsylvania Ave. intersecƟon. 
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Figure 5. Aerial view displaying the locaƟon of cameras used to analyze the JFK Rd. and Wacker Dr. intersecƟon.  
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Figure 24. Aerial view of the routes likely to be taken by parents dropping children off at school if the pedestrian median at 
Carter Rd. and JFK Rd is constructed.

Figure 44. Key points of concern along the John F Kennedy Rd Corridor. 




