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EXECUTIVE SUMMARY 

US Route 54 (US 54) is a key mobility corridor for regional and intercity traffic. Nationally, US 54  
runs 1,200 miles from Griggsville, Illinois to El Paso, Texas. In Missouri, US 54 connects the Lake 
of the Ozarks to communities such as Louisiana (near the Champ Clark Mississippi River Bridge 
at the Illinois border), Bowling Green (at US 61), Mexico, Kingdom City (at I-70), Jefferson City 
(crossing the Senator Roy Blunt Missouri River Bridge and intersecting US 50 and US 63), and 
Nevada (at I-49 near the Kansas border). Within the study area, US 54 provides access to/from 
Missouri Route 5 (MO 5), recreational and entertainment opportunities associated with the Lake 
of the Ozarks, commercial and residential properties, and schools such as Camdenton High 
School, Oak Ridge Intermediate School, and Hawthorn Elementary School. 
 
The US 54 corridor has been upgraded to an expressway through the Lake of the Ozarks area 
over the past 15 years, resulting in the removal of all the traffic signals between Kingdom City 
and Camdenton. As a result, the traffic signals at the intersections of US 54 with Laker Pride and 
Cecil Street are the only traffic signals remaining on US 54 between Kingdom City and MO 5. 
These intersections create capacity bottlenecks along this section of US 54, resulting in 
congestion and associated roadway crashes.   
 
This study was undertaken to identify and examine alternatives to improve the short and long-
term safety and traffic operations of the US 54/MO 5 interchange and of US 54 in Camdenton 
between the south end of the Lake of the Ozarks US 54 Expressway and the MO 5 interchange.  
As such, the study examined US 54 between Cecil Street and Business Route 5 as well as MO 5 
between Business Route 5 and Missouri Route 7. 
 
The study’s preferred alternative is a “Boulevard” configuration, that: 

• Widens US 54 to six (6) lanes between Cecil Street and the MO 5 interchange. 

• Installs a raised center median in the widened section to control left turns. 

• Relocates the Laker Pride Road intersection approximately 1200 feet to the east to a 
new traffic signal at a commercial driveway in the vicinity of Gerbes. 

• Provides a signalized U-turn movement at the Jack Crowell Road traffic signal for 
westbound traffic. 

• Provides a signalized U-turn movement at the Cecil Road traffic signal for eastbound 
traffic via a new jughandle. The existing eastbound to northbound left turn traffic will 
also use the new jughandle.  

 
The Boulevard concept recognizes the commercial nature of his section of US 54 and provides 
an opportunity to extend Camdenton’s US 54 urban character east of MO 5 to Cecil Street 
through elements such as lower speeds, signalized intersections, street lighting, and gateway 
signage. The posted speed limit for this section of US 54 under the Boulevard concept is 
recommended to be 35 miles per hour.  
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This project can be built in two phases. Phase 1 widens US 54 between the northbound MO 5 
ramps and Laker Pride/Jack Crowell Road. Phase 2 relocates Laker Pride Road, installs the U-turn 
movements, and widens US 54 between Jack Crowell Road and Cecil Street.  
 
Phase 1 includes: 

• The construction of a third eastbound lane on US 54 from the northbound MO 5 ramps 
to Laker Pride Road where it terminates as a right-turn lane at Laker Pride Road.  

• Building a third westbound lane on US 54 lane from the eastern approach to Laker Pride 
Road, terminating as a right-turn at the northbound MO 5 ramps.  

• Installs a raised center median on US 54 between the northbound MO 5 ramps to Laker 
Pride Road/Jack Crowell Road.  

• Restriction of all driveways on US 54 between MO 5 and Laker Pride/Jack Crowell Road 
to right-in right-out access.  

o Businesses on the north side of US 54 have left turn access to/from US 54 via 
existing connections to Jack Crowell Road. 

o Businesses on the south side of US 54 have left-turn access to/from US 54 via 
existing and new driveway connections to Laker Pride Road.  

 
Based on property lines obtained from the Camden County GIS website, the construction of 
Phase 1 will require the acquisition of approximately 0.37 acres, impacting six parcels. The actual 
existing right-of-way needs will be more precisely determined in the design phase. The 
construction estimate (rounded) for Phase 1 is $4,500,000. 
 
Phase 2 extends the widening of US 54 to six lanes from Laker Pride/Jack Crowell Road to Cecil 
Street.  Phase 2 also: 

• Installs a raised center median in the widened section to control left turns. This results 
in the restriction of all driveways on US 54 between Jack Crowell Road and Cecil Street 
to right-in right-out access.  

• Relocates the Laker Pride Road intersection approximately 1200 feet to the east to a 
new traffic signal at a commercial driveway in the vicinity of Gerbes. This intersection 
will include an eastbound US 54 right-turn lane and northbound dual left-turn lanes.  

• Provides a signalized U-turn movement at the Jack Crowell Road traffic signal for 
westbound traffic. 

• Provides a signalized U-turn movement at the Cecil Street traffic signal for eastbound 
traffic via a new jughandle. The existing eastbound to northbound left turn traffic will 
also use the new jughandle. 
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Based on property lines obtained from the Camden County GIS website, the construction of 
Phase 2 will require the acquisition of approximately 3.33 acres, impacting twenty-four parcels. 
The actual existing right-of-way needs will be more precisely determined in the design phase. 
The construction estimate (rounded) for Phase 2 is $11,000,000. 
 
The study team conducted an analysis of historical crash data and predicted future safety 
performance. Crashes in the segments between the northbound MO 5 Ramps and Cecil Street 
are comprised of approximately 39% rear ends and approximately 28% left-turn related crashes. 
Should improvements be made to minimize or eliminate left-turns from driveways and to reduce 
congestion and queuing, then significant safety improvements could be expected along these 
segments, especially when considering the predominate types of crashes in the historical crash 
data.  
 
The proposed improvements aim to reduce crashes related to left-turning vehicles and rear ends 
through access management practices. Implementing a median barrier on US 54 instead of a 
two-way left-turn lane eliminates left-turning conflict points at driveways. The additional lane 
on US 54 in both directions serves to separate turning vehicles from through traffic to improve 
traffic flow and reduce the potential for rear end collisions.  
 
Based on the predictive safety analysis, the Phase 2 Build condition is predicted to have 
approximately 17.2% fewer crashes over the 20-year period when compared to the No-Build 
Condition within the area of improvement. Also, the US 54 segments between the signalized 
intersections of the northbound MO 5 ramps and Cecil Street is predicted to have approximately 
57.3% reduction in crashes due to the proposed divided highway (median barrier) provided in 
the build scenario, which eliminates left-turn conflicts in the segments and provides a significant 
safety improvement.  
 
The study team completed traffic modeling with the VISSIM traffic analysis software to 
determine capacity needs and estimate how much the proposed improvements would lower 
delay. The team modeled several scenario years, including 2024 (completion of base traffic 
counts), 2030 (estimated Phase 1 construction year), and 2050 (design year). For each of these 
years the study team evaluated AM and PM peak periods for November conditions (when school 
is in session) as well as the August PM peak period for summer traffic. 
 
Traffic modeling shows that Phase 1 improvements will provide an acceptable level of service 
(LOS D or better) during the November AM and PM peak periods as well as August PM peak 
period until sometime around 2035. The Phase 1 improvements, by themselves, will reach their 
capacity sometime between 2035 and 2050 due to capacity constraints in the existing four-lane 
section between the Lake Pride/Jack Crowe Road and Cecil Street traffic signals. Phase 2 
improvements provide adequate capacity for an acceptable level of service (LOS D or better) 
through 2050.  
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In addition to intersection and freeway operations, VISSIM provides network-wide performance 
measures that measure the effectiveness of alternatives. VISSIM modeling shows the following 
network delay reductions for 2024 and 2030 build conditions from 2024 and 2030 no-build 
conditions, respectively. 
 

Peak Periods 2024 Traffic Volumes 2030 Traffic Volumes 

November AM Peak 39% delay reduction 54% delay reduction 

November PM Peak 57% delay reduction 69% delay reduction 

August PM Peak 66% delay reduction 64% delay reduction 

 
These results show considerable improvement in the overall roadway network performance for 
Phase 1 for short-term growth. 
 
VISSIM modeling shows the following network delay reductions for 2050 traffic volumes. 
 

Peak Periods 
Phase 1 with 

2050 Traffic Volumes 
Phase 2 with 

2050 Traffic Volumes 

November AM Peak 66% delay reduction 78% delay reduction 

November PM Peak 38% delay reduction 70% delay reduction 

August PM Peak 81% delay reduction 83% delay reduction 

 
2050 modeling results show that both Phases 1 and 2 provide an improvement in all network-
wide metrics. However, the VISSIM models also show that with Phase 1, by 2050 approximately 
572 vehicles are unable to enter the road network during the November PM peak period. This 
“unmet demand” shows that there is not adequate capacity for all the vehicles seeking to travel 
on US 54 during that time, resulting in roadway congestion. The August PM peak period has an 
unmet demand of 1114 vehicles. The modeling data also shows that there is an additional travel 
delay reduction with Phase 2 improvements. The results of this analysis show that Phase 1 
improvements will address existing congestion, but that Phase 2 construction will be needed to 
provide the capacity required for projected traffic growth. 
 
The proposed improvements improve safety and traffic operations by providing needed 
capacity along US 54 between MO 5 and Cecil Street. These improvements can be constructed 
in 2 phases. Widening US 54 in this section and widening to 6 lanes recognizes the commercial 
nature of his section of US 54 and provides an opportunity to extend Camdenton’s US 54 urban 
character east of MO 5 to Cecil Street through elements such as lower speeds, signalized 
intersections, street lighting, and gateway signage. 
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INTRODUCTION 

US Route 54 (US 54) is a key mobility corridor for regional and intercity traffic. Nationally, US 54  
runs 1,200 miles from Griggsville, Illinois to El Paso, Texas. In Missouri, US 54 connects the Lake 
of the Ozarks to communities such as Louisiana (near the Champ Clark Mississippi River Bridge 
at the Illinois border), Bowling Green (at US 61), Mexico, Kingdom City (at I-70), Jefferson City 
(crossing the Senator Roy Blunt Missouri River Bridge and intersecting US 50 and US 63), and 
Nevada (at I-49 near the Kansas border). Within the study area, US 54 provides access to/from 
Missouri Route 5 (MO 5), recreational and entertainment opportunities associated with the Lake 
of the Ozarks, commercial and residential properties, and schools such as Camdenton High 
School, Oak Ridge Intermediate School, and Hawthorn Elementary School. 
 
The US 54 corridor has been upgraded to an expressway through the Lake of the Ozarks area 
over the past 15 years, resulting in the removal of all the traffic signals between Kingdom City 
and Camdenton. As a result, the traffic signals at the intersections of US 54 with Laker Pride and 
Cecil Street are the only traffic signals remaining on US 54 between Kingdom City and MO 5. 
These intersections create capacity bottlenecks along this section of US 54, resulting in 
congestion and associated roadway crashes.   
 
This study was undertaken to identify and examine alternatives to improve the short and long-
term safety and traffic operations of the US 54/MO 5 interchange and of US 54 in Camdenton 
between the south end of the Lake of the Ozarks US 54 Expressway and the MO 5 interchange.   
 

EXISTING CONDITIONS 

Study Area 

The study area encompasses US 54 between Cecil Street and Business Route 5, as well as the 
mainline of MO 5 between Business Route 5 and Missouri Route 7. Figure 1 is a screenshot from 
the VISSIM model that shows the study area in yellow. 
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Figure 1: VISSIM  Screenshot of US 54 and MO 5 Study Area 

 
Existing Roadway Conditions  

The following intersections and roadways are included in the study area: 

• US 54 at Cecil Street; 

• US 54 at Laker Pride Road/Jack Crowell Road; 

• US 54 at Northbound and Southbound MO 5 Ramps; 

• US 54 at Business Route 5; and 

• Mainline MO 5 (between Business Route 5 and Missouri Route 7). 
 
Missouri Route 5 (MO 5) is Missouri’s longest state route and the only Missouri state route that 
crosses the entire state. MO 5 extends into Iowa north of Unionville ultimately terminating at I-
35 on the south side of Des Moines. MO 5 also extends into Arkansas, ultimately terminating at 
I-30 in Little Rock. In Missouri, MO 5 intersects I-70 at Booneville and I-44 at Lebanon. MO 5 is a 
popular access route to Lake of the Ozarks from I-44. From 2007 to 2011 Improvements have 
been made to MO 5 between I-44 and Camdenton to a “Super 2” configuration and upgraded 
MO 5 to an Expressway on a new alignment through Camdenton.  The Super 2 configuration 
includes three total lanes: one through lane in each direction with alternating passing lanes.   
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MO 5 is a major north-south corridor along the west side of the Lake of the Ozarks. Within the 
City of Camdenton, MO 5 is a free-flow north-south principal arterial expressway that provides 
access to/from Business Route 5, US 54, and MO 7 via interchanges. MO 5 provides two lanes in 
each direction, has acceleration and deceleration lanes at the interchanges, and has a posted 
speed limit of 65 miles per hour (mph). Note, Exhibit 1 shows the posted speed limits within the 
study area.  
 
Within the study area, US Route 54 (US 54) provides five lanes (two lanes in each direction and 
a center two-way left-turn lane) between Cecil Street and Business Route 5. East of Cecil Street, 
US 54 has a posted speed limit of 55 miles per hour (mph). Between Cecil Street and the 
northbound MO 5 ramps, US 54 has a posted speed limit of 45 mph. Between the northbound 
MO 5 ramps and Business Route 5, US 54 has a posted speed limit of 40 mph. West of Business 
Route 5, US 54 has a posted speed limit of 30 mph. Just west of Business Route 5, US 54 
transitions to provide three lanes (one lane in each direction and a center two-way left-turn 
lane). A project is in place to expand this section of US 54 to provide five-lanes (two lanes in each 
direction and a center two-way left-turn lane), and this project is anticipated to be completed in 
20261.  
 
Generally, a sidewalk is provided along US 54 between Cecil Street and Business Route 5. The 
sidewalk is located along the north side of the roadway between Cecil Street and Laker Pride 
Drive/Jack Crowell Road. The sidewalk is located along the south side of the roadway between 
Laker Pride Drive/Jack Crowell Road and Business Route 5.  
 
Within the study area, US 54 intersects Cecil Street at a signalized intersection. The eastbound 
US 54 approach provides two left-turn lanes and two through lanes. The westbound US 54 
approach provides two through lanes and a right-turn lane. The southbound Cecil Street 
approach provides two left-turn lanes and a right-turn lane. The intersection of US 54 and Cecil 
Street is shown in Figure 2. Cecil Street is a local roadway that mainly provides access to a 
Walmart Supercenter. Although not posted, the speed limit by City of Camdenton ordinance is 
25 mph. 

 
1https://www.modot.org/projects/us-route-54-highway-widening-camden-
county#:~:text=These%20improvements%20are%20projected%20to,closures%2C%20and%20some%20narrowed
%20lanes.  
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Figure 2: Intersection of US 54 and Cecil Street 

 
US 54 intersects Laker Pride Road/Jack Crowell Road at a signalized intersection. The eastbound 
US 54 approach provides one left-turn lane, one through lane, and one shared through/right-
turn lane. The westbound US 54 approach provides one left-turn lane, one through lane, and 
one shared through/right-turn lane. The northbound Laker Pride Road and southbound Jack 
Crowell Road approaches provide one left-turn and one shared through/right-turn lane. The 
intersection of US 54 and Laker Pride Road/Jack Crowell Road is shown in Figure 3. Laker Pride 
Road is a local roadway that primarily provides access to Camdenton High School. Although not 
posted, the speed limit by City of Camdenton ordinance is 25 mph for Laker Pride Road. Jack 
Crowell Road is a local roadway that provides access to several commercial properties. Jack 
Crowell Road has a posted speed limit of 45 mph.  
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Figure 3: Intersection of US 54 and Laker Pride Road/Jack Crowell Road 

 
The northbound MO 5 access to/from US 54 is provided via a signalized intersection. The 
eastbound US 54 approach provides a left-turn lane and two through lanes. The westbound US 
54 approach provides two through lanes and one right-turn lane. The northbound MO 5 
approach provides one left-turn lane and two right-turn lanes. The intersection of northbound 
MO 5 and US 54 is shown in Figure 4.  
 
The southbound MO 5 access to/from US 54 is provided via an unsignalized intersection. The 
eastbound and westbound US 54 approaches provide two through lanes and one right-turn lane. 
The southbound MO 5 approaches provide one right-turn lane. The intersection of southbound 
MO 5 and US 54 is shown in Figure 5.  
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Figure 4: Intersection of US 54 and Northbound MO 5 Ramps 

 

 
Figure 5: Intersection of US 54 and Southbound MO 5 Ramps 
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US 54 intersects Business Route 5 at a signalized intersection. The eastbound and westbound 
US 54 approaches provide one left-turn lane, one through lane, and one shared through/right-
turn lane. The northbound Business Route 5 approach provides one left-turn lane, one through 
lane, and one shared through/right-turn lane. The southbound Business Route 5 approach 
provides two left-turn lanes, one through lane, and one right-turn lane. The intersection of US 
54 and Business Route 5 is shown in Figure 6. Business Route 5 is a local roadway with a posted 
speed limit of 30 mph.  
 

 
Figure 6: Intersection of US 54 and Business Route 5 
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Existing Traffic Volumes 

Turning movement counts were collected by MoDOT on a typical weekday between 6:00 AM 
and 6:00 PM for a week at the following locations: 

• US 54 at Cecil Street (August and November 2024); 

• US 54 at Laker Pride Road/Jack Crowell Road (August and November 2024); 

• US 54 at Northbound MO 5 Ramps (August and November 2024); 

• US 54 at Southbound MO 5 Ramps (August and November 2024); and  

• US 54 at Business Route 5 (August and November 2024). 
 
Note, that CBB obtained hourly traffic counts for mainline MO 5 from MoDOT’s DataZone: 
https://www.modot.org/modatazone/traffic.  
 
The turning movement count data was collected both during summer peak tourist traffic to the 
Lake of the Ozarks (August 2024) and during a typical month with school in session (November 
2024).  
 
Based on the collected data, this study examined a November AM peak hour, a November PM 
peak hour, and an August PM peak hour. The November AM peak hour occurred between 7:15 
and 8:15 AM, the November PM peak hour occurred between 3:15 and 4:15 PM, and the August 
PM peak hour occurred between 3:30 and 4:30 PM. Note that a review of the count data showed 
that the PM peak period traffic volumes are 15% to 19% higher during the Friday PM peak period 
than during the Monday – Thursday PM peak period. Thus, this study examined the higher Friday 
PM peak period as a worst-case scenario for both the November and August PM peak periods.  
 
The 2024 No-Build traffic volumes are shown in Exhibit 2. During the November AM peak, there 
is a heavy flow of vehicles traveling eastbound on US 54. Moreover, there is a heavy flow of 
traffic from both directions of MO 5 to eastbound US 54. During both November and August PM 
peak hours, there is a heavy flow of vehicles traveling westbound on US 54. Furthermore, there 
is a heavy flow of traffic from westbound US 54 to both directions of MO 5.  
 
 
 
  

https://www.modot.org/modatazone/traffic
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Existing Travel Time Data 

Travel time data was collected for eastbound and westbound US 54 between Cecil Street and 
Business Route 5. CBB collected field travel time data by driving the route during a field visit 
from October 14, 2024, to October 18, 2024. Using a GPS device connected to a computer, 
latitude, longitude, and speed data were collected every second of each trip along the routes. 
These data points were processed and summarized to produce a travel time summary for both 
routes. Summarized travel time data for the November AM and PM peak hours are included in 
Appendix A.  
 
Existing Queue Observations  

In addition to travel time data, CBB collected queue observations during the field visit from 
October 14, 2024, to October 18, 2024. Queue observations were collected during the 
November AM and PM peak hours at each study intersection.  
 
November AM Peak Observations 
During the November AM peak, there was a heavy flow of traffic on eastbound US 54. We 
observed lengthy eastbound US 54 approach queues at Laker Pride Road, northbound MO 5 
ramps, and Business Route 5 intersections. Figure 7 shows the eastbound US 54 approach queue 
at Laker Pride Road reaching the northbound MO 5 ramps intersection. Figure 8 shows the 
eastbound US 54 approach queue at the northbound MO 5 ramps reaching the southbound MO 
5 ramps intersection. Figure 9 shows the eastbound US 54 approach queue at Business Route 5. 
We also observed the southbound Business Route 5 approach queue reaching the Court Circle 
NW intersection, as shown in Figure 10 and the northbound Laker Pride Road approach queue 
reaching the Elm Tree Lane intersection, as shown in Figure 11.  
 

 
Figure 7: Eastbound US 54 Approach Queue from Laker Pride Road reaching Northbound MO 

5 Ramps 
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Figure 8: Eastbound US 54 Approach Queue from Northbound MO 5 Ramps reaching 

Southbound MO 5 Ramps 
 

 
Figure 9: Eastbound US 54 Approach Queue at Business Route 5 
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Figure 10: Southbound Business Route 5 Approach Queue from US 54 reaching Court Circle 

NW 
 

 
Figure 11: Northbound Laker Pride Road Approach Queue from US 54 reaching Elm Tree Lane 
 
 
 
 



Conceptual Interchange Study 
US 54 at Missouri Route 5 

Camdenton, Missouri 
September 16, 2025 

Page 18 of 152 

November PM Peak Observations 
During the November PM peak, there was a heavy flow of traffic on westbound US 54. We 
observed lengthy westbound US 54 approach queues at Laker Pride Road, northbound MO 5 
ramps, and Business Route 5 intersections. Figure 12 shows the westbound US 54 approach 
queue at Laker Pride Road reaching the Cecil Street intersection. Figure 13 shows the westbound 
US 54 approach queue at the northbound MO 5 ramps reaching the Laker Pride Road 
intersection. Figure 14 shows the westbound US 54 approach queue at Business Route 5. We 
also observed the northbound Business Route 5 approach queue reaching the Camden Avenue 
intersection, as shown in Figure 15 and the northbound Laker Pride Road approach queue 
reached the Elm Tree Lane intersection, as shown in Figure 16.  
 

 
Figure 12: Westbound US 54 Approach Queue from Laker Pride Road reaching Cecil Street 

 
 
 
 
 
 
 
 
 



Conceptual Interchange Study 
US 54 at Missouri Route 5 

Camdenton, Missouri 
September 16, 2025 

Page 19 of 152 

 

 
Figure 13: Westbound US 54 Approach Queue from Northbound MO 5 Ramps reaching Laker 

Pride Road 
 

 
Figure 14: Westbound US 54 Approach Queue at Business Route 5 
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Figure 15: Northbound Business Route 5 Approach Queue from US 54 reaching Camden 

Avenue 
 

 
Figure 16: Northbound Laker Pride Road Approach Queue from US 54 reaching Elm Tree Lane 
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Existing Safety Conditions 

Historical Crash Data – US 54 & MO 5 
The crash data for five years between the years 2019 and 2023 was gathered from MoDOT’s 
Transportation Management System along MO 5 between the interchange that is approximately 
2.5 miles north of US 54 and the interchange that is approximately 2.5 miles south of MO 5, as 
well as along US 54 between Cecil Street and Business Route 5 to determine any safety 
performance issues.  A visual representation of the study area is depicted in Figure 17  
 

 
Figure 17: Aerial View of Study Area 
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During the 5-year period, 46 crashes were reported along the 5.12-mile segment of freeway (MO 
5), 654 crashes were reported along US 54, and 8 crashes were reported on the MO 5 on or off 
ramps at US 54. Figure 18 shows the total number of crashes by year for each study corridor, as 
well as all study areas combined as the total. As can be seen, the total number of crashes is 
consistent, except in 2020, when there was a noticeable reduction, likely due to the impacts of 
COVID-19 and associated stay-at-home orders. 
 

 
Figure 18: US 54 & MO 5 Crash Data by Year (2019 - 2023) 

 
Information regarding location, time of day, weather conditions, lighting conditions, crash type, 
and severity was summarized to help determine probable contributing factors. With this data, 
crash patterns and problem areas were identified and summarized in the subsequent sections. 
 
Freeway Corridor – MO 5 
The crash data for the 5-year period between 2019 and 2023 has a total of 46 crashes reported 
along this 5.12-mile segment of MO 5 between the interchange that is approximately 2.5 miles 
north of US 54 and the interchange that is approximately 2.5 miles south of MO 5, which resulted 
in approximately 9.2 crashes per year, on average. Based on the crash data, the average crash 
rate along MO 5 is approximately 13 crashes per one Hundred Million Vehicle Miles of Travel 
(HMVMT).   
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Of the 46 crashes, 36 resulted in property damage only (78%), 8 minor injury crashes (18%), one 
serious crash (2%), and one fatal crash (2%). Crashes in 2022 and 2023 were lower than the five-
year average (9.2), with 4 and 8 crashes, respectively. Figure 19 shows the crashes each year and 
the severity level along MO 5 in the study area.  
 

 
Figure 19: MO 5 Crash Data by Year & Severity (2019 - 2023) 

 
The project area’s first fatal crash (of 2) occurred in June 2020 along northbound MO 5, 
approximately a mile south of the interchange with US 54. The crash report states that a 
passenger vehicle hit the back of a pickup truck, causing the pickup truck to travel off the right 
side of the roadway, and the truck hit a rock bluff, which ejected the driver out of the vehicle. 
The pickup truck driver was pronounced dead at the scene. The passenger vehicle was found to 
be following too closely and exceeding the speed limit. The crash occurred in dry, clear, daylight 
conditions. 
 
The project area’s first serious injury crash (of 13) occurred in January 2022 along southbound 
MO 5 about one mile south of US 54. The crash report states that a sports utility vehicle was 
going too fast for conditions, causing the vehicle to slip on ice and travel to the right shoulder. 
The vehicle ramped down the ravine and came to rest at the bottom of the ravine upside down. 
Both the driver and the passenger were unable to give a response to what happened. The crash 
occurred under ice/frost, snow, and dark-unlighted conditions.  
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Table 1 shows the crash types that occurred along MO 5 from 2019 to 2023. The most common 
type of crash was out-of-control crashes, occurring 16 times on MO 5. One of the 16 out-of-
control crashes was a serious injury, five were minor injuries, and ten crashes were property 
damage only. Of the out-of-control crashes, 62% occurred in wet, iced, or snowy pavement 
conditions and 69% occurred in daylight.  
 
The second most common type of crash was caused by deer, occurring 9 times on MO 5. It should 
be noted that 8 of the 9 deer crashes were property damage only, and 6 of the 9 crashes (67%) 
occurred in the southbound direction.   
 
The third most common type of crash type on MO 5 is rear ends with 7 crashes, 71% occurred 
on dry pavement, 100% occurred in daylight. One rear end was fatal, while 6 were property 
damage only.  
 

Table 1: Freeway Mainline MO 5 – Crash Data by Crash Type & Severity (2019 - 2023) 

Crash Type FATAL 
SERIOUS 
INJURY 

MINOR 
INJURY 

PROPERTY 
DAMAGE ONLY 

Total 

OUT OF CONTROL  1 5 10 16 

DEER   1 8 9 

REAR END 1   6 7 

PASSING    4 4 

OTHER    2 2 

DEBRIS    2 2 

CHANGING LANE   1  1 

DOG    1 1 

AVOIDING   1  1 

SIDESWIPE    1 1 

LEFT TURN    1 1 

FARM ANIMAL    1 1 

Total 1 1 8 36 46 

 
Figure 20 is a map that indicates the location of the concentration of crashes along MO 5. The 
red color indicates a higher concentration of crashes at that location while the green color 
represents a lower concentration of crashes. 
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Figure 20: Heat Map of Crashes along MO 5 in Study Area 

 
Freeway Ramps – MO 5 To/From US 54 
The crash data for the 5-year period between 2019 and 2023 reported a total of 8 crashes on 
the freeway ramps between MO 5 and US 54. Of the 8 crashes, 6 crashes resulted in property 
damage only (75%), one serious injury (12.5%), and one fatal crash (12.5%). The most common 
type of crash was out of control crashes (5 of 8). Table 2 summarizes the crash data on the 
interchange ramps between MO 5 and US 54 from 2019 to 2023. Figure 21 shows the crashes 
each year and the severity level on the interchange ramps between MO 5 and US 54.  
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Table 2: MO 5 Ramps – Crash Data by Crash Type & Severity (2019 - 2023) 

Crash Type FATAL 
SERIOUS 
INJURY 

MINOR 
INJURY 

PROPERTY 
DAMAGE ONLY 

Total 

OUT OF CONTROL 1 1  3 5 

REAR END    2 2 

OTHER    1 1 

Total 1 1  6 8 

 

 
Figure 21: MO 5 Ramps Crash Data by Year & Severity (2019 - 2023) 

 
The project’s second fatal crash (of 2) occurred in August 2019 on the MO 5 southbound off-
ramp, north of the interchange with US 54. The crash report states that a van ran off the right 
side of the ramp and traveled 320 feet down an embankment then struck a drainage ditch. The 
driver was found in the vehicle and pronounced dead. The vehicle was towed from the scene 
and the reason for this crash is unknown. The crash occurred in dry, cloudy, daylight conditions. 
 
The project area’s second serious injury crash (of 13) occurred in August 2020 along MO 5 
southbound on-ramp, south of the interchange with US 54. The crash report states that a 
motorcyclist was driving too fast for the conditions and ran off the right side of the roadway, 
overturned, and struck the ground. The motorcyclist was transported to Lake Regional Hospital-
Osage Beach by Mercy ambulance. The crash occurred under dry, clear, and dark-unlighted 
conditions.  
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Arterial Corridor – US 54 
During the 5-year period between 2019 and 2023, 654 total crashes were reported on US 54 
between Cecil Street and Business Route 5 (1.7 miles), which resulted in approximately 131 
crashes per year, on average. Based on the 5 years of crash data, the average crash rate along 
US 54 between Cecil Street and Business Route 5 is approximately 940 crashes per one Hundred 
Million Vehicle Miles of Travel (HMVMT).   
 
Of the 654 crashes, 543 crashes resulted in property damage only (83%), 100 minor injury 
crashes (15%), 11 serious injury crashes (2%), and zero fatal crashes. Crashes in 2019, 2020 and 
2023 were lower than the 5-year average with 126, 116, and 130 crashes, respectively. Figure 
22 shows the severity trend along US 54 between Cecil Street and Business Route 5 over the 
past five years.  
 

 
Figure 22: US 54 Corridor Crash Data by Year & Severity (2019 - 2023) 

 
 
Figure 23 shows the crash types that occurred along US 54 between Cecil Street and Business 
Route 5 between from 2019 to 2023. As can be seen, the most common crash type was rear end, 
occurring 358 times (55%). Of the rear ends, 85% occurred on dry pavement and 93% occurred 
in daylight. The second most common type was left-turn right angle crashes, occurring 66 times 
(10%). Of the left-turn right angle crashes, 83% occurred on dry pavement and 89% occurred in 
daylight. The third most common type was passing related crashes, occurring 65 times (10%). Of 
the passing crashes, 86% occurred on dry pavement and 89% occurred in daylight.  
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Figure 23: US 54 Corridor Crash Data by Crash Type (2019 - 2023) 

 
Table 3 also shows the crash types along the US 54 corridor and subdivides the crashes into 
intersection crashes and segment crashes.  Turning related crashes in the “segments” most 
frequently occurred at business driveways.   
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Table 3: Arterial Crashes – US 54 Crash Data by Crash Type & Severity (2019 - 2023) 

Crash Type FATAL 
SERIOUS 
INJURY 

MINOR 
INJURY 

PROPERTY 
DAMAGE ONLY 

 Total 

Intersection Crashes 

REAR END   39 252 291 

PASSING   2 44 46 

LEFT TURN RIGHT ANGLE COLLISION   10 26 36 

LEFT TURN  1 2 25 28 

RIGHT TURN RIGHT ANGLE COLLISION  1 2 21 24 

OUT OF CONTROL  3 2 9 14 

RIGHT ANGLE   3 8 11 

HEAD ON   1 9 10 

RIGHT TURN    6 6 

PEDESTRIAN  1 3  4 

SIDESWIPE   1 2 3 

CHANGING LANE   1 2 3 

PARKING OR PARKED CAR    2 2 

BACKING    1 1 

FIXED OBJECT    1 1 

JACKKNIFE    1 1 

OTHER    1 1 

PEDALCYCLE  1   1 

Intersections Total  0 7 66 410 483 

Segment Crashes  

REAR END   12 55 67 

LEFT TURN RIGHT ANGLE COLLISION  2 8 20 30 

PASSING   1 18 19 

RIGHT ANGLE   4 7 11 

LEFT TURN   3 6 9 

OUT OF CONTROL   2 7 9 

RIGHT TURN RIGHT ANGLE COLLISION    9 9 

HEAD ON  2 2 2 6 

SIDESWIPE   2 2 4 

CHANGING LANE    3 3 

DEER    1 1 

RIGHT TURN    1 1 

PARKING OR PARKED CAR    1 1 

BACKING    1 1 

Segments Total  4 34 133 171 

Intersections and Segments Total 0 11 100 543 654 
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US 54 – Intersection Crashes 
Based on the crash data, 483 crashes occurred at intersections along US 54 between Cecil Street 
and Business Route 5 from 2019 to 2023. Figure 24 shows the location of the concentration of 
crashes along US 54 and Figure 25 summarizes the location of the crashes along the US 54 
corridor. As can be seen, there is a high number of crashes at the signalized intersections along 
US 54, specifically, 296 of the 483 intersection crashes (61%) occurred at signalized intersections. 
The intersection with the most crashes was the signalized intersection of US 54 and Cecil Street, 
which had 120 crashes over the five-year period. The intersection with the second most crashes 
is the unsignalized intersection of US 54 and MO 5 southbound ramps with 84 crashes. The 
intersection with the third most crashes is the signalized intersection of US 54 and Business MO 
5 with 76 crashes. The intersection with the fourth most crashes is the signalized intersection of 
US 54 and MO 5 northbound ramps with 69 crashes. 
 

 
Figure 24: Heat Map of Crashes along US 54 in Study Area 
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Figure 25: US 54 Corridor – Crash Data by Intersection & Severity (2019 - 2023) 

 
Intersection of US 54 at Cecil Street (Signalized): The intersection of US 54 with Cecil Street had 
120 of the 483 intersection crashes, or 25% of the intersection crashes in the US 54 study area. 
This intersection is a three-leg, signalized intersection that serves a commercial use (Wal-Mart).  
This intersection is the first signalized intersection after transitioning from a free flow divided 
highway. Dual eastbound left-turns and a separate westbound right-turn lane are provided along 
US 54.  An offset westbound left-turn lane is currently striped, but there is no development on 
the south side of the intersection. Cecil Street provides dual southbound left-turns and a 
separate right-turn lane. Pedestrian accommodations are provided across the north leg.  
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Table 4 summarizes the crash data at the signalized intersection of US 54 and Cecil Street from 
2019 to 2023. As can be seen, the most common type of crash was rear end crashes (95 of 120) 
or 79%, followed by 8% passing, 3% left-turn right angle, 3% head on, 1.5% right angle, and less 
than 1% each for changing lane, jackknife or right-turn right angle. Note, most of the rear end 
crashes are specifically at the southbound Cecil Street right-turn movement (55 of 95). A review 
of the crashes report indicates that the vehicles have difficulty performing the right-turn 
movement when there is a queue from the westbound US 54 approach at Laker Pride Road. 
During heavy congestion, some vehicles will attempt to make a right-turn but then stop before 
making the turn because there is not an acceptable gap in traffic. When the vehicle in front 
moves forward to make the right-turn the vehicle behind often also moves forward. Collisions 
commonly occur when the front vehicle stops, and the following vehicle fails to also stop, and 
rear ends the vehicle attempting to make the right-turn. 
 
Although the crash frequency is somewhat high, the intersection of US 54 at Cecil Street had an 
injury rate of 12% (14 of 120) over the 5-year period. Approximately 87% of crashes occurred on 
a dry road surface, while 12% occurred on a wet surface and 1% on a snow-covered surface and 
91% of the crashes occurred during daylight hours.  
 

Table 4: Intersection Crash Data – US 54 at Cecil Street (2019 - 2023) 

Crash Type FATAL 
SERIOUS 
INJURY 

MINOR 
INJURY 

PROPERTY 
DAMAGE ONLY 

 Total 

REAR END   10 85 95 

PASSING   1 9 10 

LEFT TURN RIGHT ANGLE COLLISION   2 2 4 

OUT OF CONTROL  1  2 3 

HEAD ON    3 3 

RIGHT ANGLE    2 2 

CHANGING LANE    1 1 

JACKKNIFE    1 1 

RIGHT TURN RIGHT ANGLE COLLISION    1 1 

Total  0 1 13 106 120 

 
The project area’s third serious injury crash (of 13) occurred in October 2019 along eastbound 
US 54 at Cecil Street. The crash report states that a vehicle traveling eastbound on US 54 was 
turning left onto Cecil Street when the driver’s hand slipped on the steering wheel causing the 
vehicle to strike the curb and traffic control light support pole at the northeast corner of the 
intersection. The passenger was taken to the hospital by ambulance due to not wearing a 
seatbelt and the vehicle was towed from the scene. The crash occurred under dry, clear, and 
daylight conditions.  
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Intersection of US 54 at MO 5 Southbound Ramps (Unsignalized – Right-In Right-Out): The 
intersection of US 54 at MO 5 southbound ramps had 84 of the 483 intersection crashes, or 17% 
of the intersection crashes in the US 54 study area. The intersection is an unsignalized ramp 
terminal that is part of a partial cloverleaf interchange and limits the turning movements to 
right-in/right-out with channelized islands on the ramps and a raised center median along US 
54. A short westbound right-turn lane is provided along US 54 while a tapered eastbound right-
turn lane is provided along eastbound US 54.   
 
Table 5 summarizes the crash data at the unsignalized intersection US 54 at MO 5 southbound 
ramps from 2019 to 2023. As can be seen, the most common type of crash was rear end crashes 
(57 of 84) or 68%, followed by 14% passing, 8% right-turn right angle, 4% left-turn right angle, 
2% right-turn, and 1% each for left-turn, out-of-control and other. Most of the rear end crashes 
are specifically at the southbound MO 5 to eastbound US 54 right-turn movement (50 of 57). A 
review of the crashes report indicates that the vehicles have difficulty performing the right-turn 
movement when there is a queue from the eastbound US 54 approach at Northbound MO 5 
ramps. The intersection of US 54 at MO 5 southbound ramps had an injury rate of 10% (8 of 84) 
over the 5-year period. Approximately 85% of crashes occurred on a dry road surface, while 14% 
occurred on a wet surface and 1% on an icy surface and 95% of the crashes occurred during 
daylight hours.   
 

Table 5: Intersection Crash Data – US 54 at MO 5 Southbound Ramps (2019 - 2023) 

Crash Type FATAL 
SERIOUS 
INJURY 

MINOR 
INJURY 

PROPERTY 
DAMAGE ONLY 

Total 

REAR END   6 51 57 

PASSING    12 12 

RIGHT TURN RIGHT ANGLE COLLISION    7 7 

LEFT TURN RIGHT ANGLE COLLISION   2 1 3 

RIGHT TURN    2 2 

LEFT TURN    1 1 

OUT OF CONTROL    1 1 

OTHER    1 1 

Total    8 76 84 

 
Intersection of US 54 at Business Route 5 (Signalized): The intersection of US 54 with Business 
Route 5 had 76 of the 483 intersection crashes, or 16% of the intersection crashes in the US 54 
study area. This intersection is a four-leg, signalized intersection.  The eastbound and westbound 
approaches of US 54 have separate left-turn lanes, while the southbound Business Route 5 
approach has dual left-turn lanes and as well as a separate right-turn lane and northbound 
Business Route 5 has a separate northbound left-turn lane.  All four quadrants of the intersection 
have diagonal parking areas that serve commercial uses and the courthouse.   
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Table 6 summarizes the crash data at the signalized intersection of US 54 and Business Route 5 
from 2019 to 2023. As can be seen, the most common type of crash was rear end crashes (58 of 
76) or 76%, followed by passing, left-turn, right angle at 4% each, follow out-of-control and head 
on at 2.6%, then changing lane, pedestrian, bicycle, left-turn right angle, and right-turn right 
angle at 1.3% each.  The intersection of US 54 at Business Route 5 had an injury rate of 17% (13 
of 76) over the 5-year period. Approximately 79% of crashes occurred on a dry road surface, 
while 20% occurred on a wet surface and 1% on a snow-covered surface and 91% of the crashes 
occurred during daylight hours.   
 

Table 6: Intersection Crash Data – US 54 at Business Route 5 (2019 - 2023) 

Crash Type FATAL 
SERIOUS 
INJURY 

MINOR 
INJURY 

PROPERTY 
DAMAGE ONLY 

 Total 

REAR END   8 50 58 

PASSING    3 3 

LEFT TURN    3 3 

RIGHT ANGLE   2 1 3 

OUT OF CONTROL   1 1 2 

HEAD ON    2 2 

CHANGING LANE    1 1 

PEDESTRIAN   1  1 

PEDALCYCLE  1   1 

LEFT TURN RIGHT ANGLE COLLISION    1 1 

RIGHT TURN RIGHT ANGLE COLLISION    1 1 

Grand Total  0 1 12 63 76 

 
The project area’s fourth serious injury crash (of 13) occurred in September 2022 along 
northbound Business Route 5 at US 54. The crash report states that a vehicle turning right onto 
eastbound US 54 had a green light and hit a cyclist that was riding their bike across the crosswalk. 
The driver and the cyclist both did not see each other and thought it was clear for them to 
proceed. The cyclist was transported to the hospital by ambulance. The crash occurred under 
dry, clear, and daylight conditions.  
 
Intersection of US 54 at MO 5 Northbound Ramps (Signalized): The intersection of US 54 with 
MO 5 northbound ramps had 69 of the 483 intersection crashes, or 14% of the intersection 
crashes in the US 54 study area. This intersection is a four-leg, signalized diamond terminal with 
the MO 5 northbound ramps.  A separate eastbound left-turn and a very short westbound right-
turn/taper lane are provided along US 54.  One left-turn lane and dual northbound right-turn 
lanes are provided on the northbound off ramp of MO 5 at US 54.   
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Table 7 summarizes the crash data at the signalized intersection US 54 at MO 5 Northbound 
Ramps from 2019 to 2023. As can be seen, the most common type of crash was rear end crashes 
(33 of 69) or 48%, followed by 13% left-turn, 10% right-turn right angle, passing and left-turn 
right angle at 7% each, out of control and head on at 4% each, and changing lane, fixed object, 
right turn sideswipe at 1.4% each. The intersection of US 54 at MO 5 Northbound Ramps had an 
injury rate of 10% (7 of 69) over the 5-year period. Approximately 91% of crashes occurred on a 
dry road surface, while 7% occurred on a wet surface and 2% on a snow-covered surface and 
85% of the crashes occurred during daylight hours.   
 

Table 7: Intersection Crash Data – US 54 at MO 5 Northbound Ramps (2019 - 2023) 

Crash Type FATAL 
SERIOUS 
INJURY 

MINOR 
INJURY 

PROPERTY 
DAMAGE ONLY 

Total 

REAR END   3 30 33 

LEFT TURN  1  8 9 

RIGHT TURN RIGHT ANGLE COLLISION    7 7 

PASSING    5 5 

LEFT TURN RIGHT ANGLE COLLISION    5 5 

OUT OF CONTROL   1 2 3 

HEAD ON   1 2 3 

CHANGING LANE   1  1 

FIXED OBJECT    1 1 

RIGHT TURN    1 1 

SIDESWIPE    1 1 

Total   1 6 62 69 

 
The project area’s fifth serious injury crash (of 13) occurred in August 2022 along westbound US 
54 at the northbound MO 5 ramps. The crash report states that a vehicle pulling a camper was 
heading westbound with a green light when a motorcycle heading eastbound turned left in front 
of the vehicle. The vehicle was unable to stop in time and collided with the motorcycle that failed 
to yield. The driver of the motorcycle was unconscious upon arrival and the motorcycle was 
towed due to damage. The crash occurred under dry, clear, and daylight conditions.  
 
Intersection of US 54 at Jack Crowell Road/Laker Pride Road (Signalized): The intersection of 
US 54 with Jack Crowell Road/Laker Pride Road had 31 of the 483 intersection crashes, or 6% of 
the intersection crashes in the US 54 study area. This intersection is a four-leg, signalized 
intersection with all approaches providing separate left-turn lanes. Pedestrian accommodations 
are provided across the north and east legs of the intersection.  
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Table 8 summarizes the crash data at the signalized intersection US 54 at Jack Crowell/Laker 
Pride Road from 2019 to 2023. As can be seen, the most common type of crash was rear end 
crashes (19 of 311) or 61%, followed by passing (13%), left-turn (10%), left-turn right angle (6%) 
and head on, right-turn right angle and sideswipe at 3% each.  The intersection of US 54 at Jack 
Crowell /Laker Pride Road had an injury rate of 10% (3 of 31) over the 5-year period.  
 
Approximately 71% of crashes occurred on a dry road surface, while 19% occurred on a wet 
surface, 7% on a snow-covered surface and 3% on unknown surface conditions and 94% of the 
crashes occurred during daylight hours.   
 

Table 8: Intersection Crash Data – US 54 at Jack Crowell /Laker Pride Road (2019 - 2023) 

Crash Type FATAL 
SERIOUS 
INJURY 

MINOR 
INJURY 

PROPERTY 
DAMAGE ONLY 

Total 

REAR END   3 16 19 

PASSING    4 4 

LEFT TURN    3 3 

LEFT TURN RIGHT ANGLE COLLISION    2 2 

HEAD ON    1 1 

RIGHT TURN RIGHT ANGLE COLLISION    1 1 

SIDESWIPE    1 1 

Total    3 28 31 

 
Intersection of US 54 at Illinois Street/Osage Avenue (Unsignalized): The intersection of US 54 
with Illinois Street/Osage Avenue had 20 of the 483 intersection crashes, or 4% of the 
intersection crashes in the US 54 study area. This intersection is a four-leg, unsignalized 
intersection with Illinois Street and Osage Avenue required to stop. The eastbound and 
westbound approaches of US 54 have separate left-turn lanes.  
 
Table 9 summarizes the crash data at the unsignalized intersection US 54 at Illinois Street/Osage 
Avenue from 2019 to 2023.  As can be seen, the most common type of crashes were rear end 
crashes (8 of 20) or 40%, followed by left-turn right angle (20%), left-turn (15%), and passing, 
right-turn right angle, right angle, pedestrian and head on at 4% each.  The intersection of US 54 
at Illinois Street/Osage Avenue had an injury rate of 35% (7 of 20) over the 5-year period. 
Approximately 85% of crashes occurred on a dry road surface, while 15% occurred on a wet 
surface and 80% of the crashes occurred during daylight hours.   
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Table 9: Intersection Crash Data – US 54 at Illinois Street/Osage Avenue (2019 - 2023) 

Crash Type FATAL 
SERIOUS 
INJURY 

MINOR 
INJURY 

PROPERTY 
DAMAGE ONLY 

Total 

REAR END   3 5 8 

LEFT TURN RIGHT ANGLE COLLISION   1 3 4 

LEFT TURN   2 1 3 

PASSING    1 1 

RIGHT TURN RIGHT ANGLE COLLISION    1 1 

RIGHT ANGLE    1 1 

PEDESTRIAN   1  1 

HEAD ON    1 1 

Total    7 13 20 

 
Intersection of US 54 at Skid Row Boulevard (Unsignalized): The intersection of US 54 with Skid 
Row Boulevard had 14 of the 483 intersection crashes, or 3% of the intersection crashes in the 
US 54 study area. This intersection is a three-leg, unsignalized intersection with Skid Row 
Boulevard required to stop.  The eastbound approach of US 54 has a separate left-turn lane.   
 
Table 10 summarizes the crash data at the unsignalized intersection of US 54 at Skid Row 
Boulevard from 2019 to 2023. The most common type of crash was left turn right angle crash 
(29%), followed by right angle (21%), passing and right-turn right angle at 14% each and out-of-
control, left-turn and rear end at 7% each.  The intersection of US 54 at Skid Row Boulevard had 
an injury rate of 7% (1 of 14) over the 5-year period. Approximately 93% of crashes occurred on 
a dry road surface, while 7% occurred on a wet surface and 100% of the crashes occurred during 
daylight hours.   
 

Table 10: Intersection Crash Data – US 54 at Skid Row Boulevard (2019 - 2023) 

Crash Type FATAL SERIOUS INJURY 
MINOR 
INJURY 

PROPERTY 
DAMAGE ONLY 

Total 

LEFT TURN RIGHT ANGLE COLLISION   1 3 4 

RIGHT ANGLE    3 3 

PASSING    2 2 

RIGHT TURN RIGHT ANGLE COLLISION    2 2 

OUT OF CONTROL    1 1 

LEFT TURN    1 1 

REAR END    1 1 

Total   1 13 14 
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Intersection of US 54 at Turner Parkway (Unsignalized): The intersection of US 54 with Turner 
Parkway had 12 of the 483 intersection crashes, or 2.5% of the intersection crashes in the US 54 
study area. This intersection is a three-leg, unsignalized intersection with Turner Parkway 
required to stop.  The eastbound approach of US 54 has a separate left-turn lane.   
 
Table 11 summarizes the crash data at the unsignalized intersection of US 54 at Turner Parkway 
from 2019 to 2023. The most common type of crash was rear end crashes (5 of 12) with a small 
number of other crash types.  The intersection of US 54 at Turner Parkway had an injury rate of 
33% (4 of 12) over the 5-year period. Approximately 75% of crashes occurred on a dry road 
surface while 25% occurred on a wet surface and 83% of the crashes occurred during daylight 
hours.   
 

Table 11: Intersection Crash Data – US 54 at Turner Parkway (2019 - 2023) 

Crash Type FATAL 
SERIOUS 
INJURY 

MINOR 
INJURY 

PROPERTY 
DAMAGE 

ONLY 
Total 

REAR END   1 4 5 

PASSING   1 1 2 

OUT OF CONTROL    2 2 

LEFT TURN    1 1 

PEDESTRIAN   1  1 

SIDESWIPE   1  1 

Total   4 8 12 

 
Intersection of US 54 at Third Street (Unsignalized): The intersection of US 54 with Third Street 
had 11 of the 483 intersection crashes, or 2.5% of the intersection crashes in the US 54 study 
area. This intersection is a three-leg, unsignalized intersection with Third Street required to stop.  
The eastbound approach of US 54 has a separate left-turn lane.   
 
Table 12 summarizes the crash data at the unsignalized intersection US 54 at Third Street from 
2019 to 2023.  The most common type of crash was left turn right angle collision crashes (4 of 
11) along with a small number of other crash types. The intersection of US 54 at Third Street had 
an injury rate of 36% (4 of 11) over the 5-year period.  Approximately 91% of crashes occurred 
on a dry road surface, while 9% occurred on a wet surface and 91% of the crashes occurred 
during daylight hours.   
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Table 12: Intersection Crash Data – US 54 at Third Street (2019 - 2023) 

Crash Type FATAL 
SERIOUS 
INJURY 

MINOR 
INJURY 

PROPERTY 
DAMAGE 

ONLY 
Total 

LEFT TURN RIGHT ANGLE COLLISION   1 3 4 

REAR END   1 1 2 

PASSING    1 1 

RIGHT TURN RIGHT ANGLE COLLISION  1   1 

RIGHT TURN    1 1 

RIGHT ANGLE    1 1 

PEDESTRIAN  1   1 

Total   2 2 7 11 

 
The project area’s sixth serious injury crash (of 13) occurred in January 2020 along westbound 
US 54 at Third Street. The crash report states that a pedestrian in a wheelchair was trying to 
cross US 54 while there was oncoming traffic. The vehicle in the right lane saw the pedestrian 
crossing and slowed down while the vehicle in the left lane had their vision obstructed by the 
vehicle in the right lane so the vehicle was unable to slow down before they could see the 
pedestrian. The pedestrian was suspected of having serious injuries and was transported by 
Mercy Ambulance for medical treatment. The vehicle that hit the pedestrian was towed from 
the scene. The crash occurred under dry, clear, and daylight conditions.  
 
The project area’s seventh serious injury crash (of 13) occurred in July 2022 along westbound US 
54 at Third Street. The crash report states that vehicle 1 was traveling southbound on Third 
street and either failed to stop at the stop sign or failed to yield to oncoming traffic on US 54 
causing a collision with vehicle 2 traveling westbound on US 54. After the collision with vehicle 
2, vehicle 1 also hit a utility pole nearby. Vehicle 2’s driver was transported to the hospital by 
ambulance and both vehicles were towed due to damage. The crash occurred under dry, clear, 
and daylight conditions.  
 
Intersection of US 54 at Court Circle (Unsignalized): The intersection of US 54 with Court Circle 
had 10 of the 483 intersection crashes, or 2% of the intersection crashes in the US 54 study area. 
This intersection is a four-leg, unsignalized intersection with Court Circle required to stop.  The 
eastbound and westbound approaches of US 54 have separate left-turn lanes. 
 
Table 13 summarizes the crash data at the unsignalized intersection US 54 at Court Circle from 
2019 to 2023.  The most common type of crash was rear end crashes (4 of 10). The most severe 
type of crash was out of control crashes with 1 serious injury. The intersection of US 54 at Court 
Circle had an injury rate of 20% (2 of 10) over the 5-year period. Approximately 80% of crashes 
occurred on a dry road surface, while 10% occurred on a wet surface and 10% on a snow-covered 
surface and 100% of the crashes occurred during daylight hours.   
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Table 13: Intersection Crash Data – US 54 at Court Circle (2019 - 2023) 

Crash Type FATAL 
SERIOUS 
INJURY 

MINOR 
INJURY 

PROPERTY 
DAMAGE ONLY 

 Total 

REAR END   1 3 4 

PARKING OR PARKED CAR    2 2 

OUT OF CONTROL  1   1 

BACKING    1 1 

LEFT TURN    1 1 

PASSING    1 1 

Total   1 1 8 10 

 
The project area’s eighth serious injury crash (of 13) occurred in September 2019 along 
westbound US 54 before Court Circle. The crash report states that a homemade vehicle with 
three wheels was traveling on westbound US 54 and turning right into the parking lot when the 
driver lost control causing the vehicle to strike the front of the building, ejecting the driver. The 
driver was transported to the hospital by ambulance and the vehicle was parked at the scene to 
be picked up later. The crash occurred under dry, clear, and daylight conditions.  
 
Intersection of US 54 at Grant Avenue (Unsignalized): The intersection of US 54 with Grant 
Avenue had 10 of the 483 intersection crashes, or 2% of the intersection crashes in the US 54 
study area. This intersection is a three-leg, unsignalized intersection with Grant Avenue required 
to stop.  The eastbound approach of US 54 has a separate left-turn lane.   
 
Table 14 summarizes the crash data at the unsignalized intersection US 54 at Grant Avenue from 
2019 to 2023. The most common type of crash was rear end crashes (3 of 10) and left turn right 
angle collision crashes (3 of 10).  The intersection of US 54 at Grant Avenue had an injury rate of 
30% (3 of 10) over the 5-year period. Approximately 90% of crashes occurred on a dry road 
surface, while 10% occurred on a wet surface and 90% of the crashes occurred during daylight 
hours.   
 

Table 14: Intersection Crash Data – US 54 at Grant Avenue (2019 - 2023) 

Crash Type FATAL 
SERIOUS 
INJURY 

MINOR 
INJURY 

PROPERTY 
DAMAGE ONLY 

 Total 

REAR END   1 2 3 

LEFT TURN RIGHT ANGLE COLLISION   1 2 3 

PASSING    2 2 

LEFT TURN    1 1 

RIGHT TURN RIGHT ANGLE COLLISION   1  1 

Total    3 7 10 
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Intersection of US 54 at First Street/Second Street (Unsignalized): The intersection of US 54 
with First Street/Second Street Avenue had 9 of the 483 intersection crashes, or 1.8% of the 
intersection crashes in the US 54 study area. This intersection is a four-leg, unsignalized 
intersection with First Street/Second Street required to stop.  The eastbound and westbound 
approaches of US 54 have separate left-turn lanes.   
 
Table 15 summarizes the crash data at the unsignalized intersection US 54 at First Street/Second 
Street from 2019 to 2023. The most common type of crash was left turn right angle collision 
crashes (4 of 9). The most severe type of crash was out of control crashes with 1 serious injury. 
The intersection of US 54 at First Street/Second Street had an injury rate of 44% (4 of 9) over the 
5-year period. Approximately 78% of crashes occurred on a dry road surface, while 22% occurred 
on a wet surface and 89% of the crashes occurred during daylight hours.   
 

Table 15: Intersection Crash Data – US 54 at First Street/Second Street (2019 - 2023) 

Crash Type FATAL 
SERIOUS 
INJURY 

MINOR 
INJURY 

PROPERTY 
DAMAGE ONLY 

 Total 

LEFT TURN RIGHT ANGLE COLLISION   2 2 4 

OUT OF CONTROL  1   1 

REAR END   1  1 

LEFT TURN    1 1 

PASSING    1 1 

RIGHT TURN    1 1 

Total   1 3 5 9 

 
The project area’s ninth serious injury crash (of 13) occurred in October 2023 along eastbound 
US 54 after Second Street. The crash report states that a pickup truck was traveling eastbound 
US 54 when an unknown vehicle pulled out in front of the pickup truck causing the pickup truck 
to swerve and overcorrect. This caused the pickup truck to hit the curb on the side of the 
roadway and a retaining wall. The driver of the pickup truck was taken to the hospital by 
ambulance and the vehicle was towed due to damage. The crash occurred under wet, cloudy, 
and daylight conditions.  
 
Intersection of MO 5 at Camden Court (Unsignalized): The intersection of MO5 with Camden 
Court had 8 of the 483 intersection crashes, or 1.6% of the intersection crashes in the US 54 
study area. This intersection is very close to the US 54 and MO 5 intersection and is a four-leg, 
unsignalized intersection with Camden Court required to stop.  MO 5 provides a two-way left-
turn lane for left-turn vehicles.  
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Table 16 summarizes the crash data at the unsignalized intersection MO 5 at Camden Court from 
2019 to 2023. The most common type of crash was left turn crashes (3 of 8). The intersection of 
MO 5 at Camden Court had an injury rate of 25% (2 of 8) over the 5-year period. Approximately 
75% of crashes occurred on a dry road surface, while 15% occurred on a wet surface and 100% 
of the crashes occurred during daylight hours.   
 

Table 16: Intersection Crash Data – US 54 at Camden Court (2019 - 2023) 

Crash Type FATAL 
SERIOUS 
INJURY 

MINOR 
INJURY 

PROPERTY 
DAMAGE ONLY 

Total 

LEFT TURN    3 3 

REAR END   1 1 2 

LEFT TURN RIGHT ANGLE COLLISION    1 1 

PASSING    1 1 

RIGHT ANGLE   1  1 

Total    2 6 8 

 
Intersection of US 54 at Fourth Street (Unsignalized): The intersection of US 54 with Fourth 
Street had 5 of the 483 intersection crashes in the US 54 study area. This intersection is a three-
leg, unsignalized intersection with Fourth Street required to stop.  The westbound approach of 
US 54 has a separate left-turn lane.   
 
Table 17 summarizes the crash data at the unsignalized intersection US 54 at Fourth Street from 
2019 to 2023.  The intersection of US 54 at Fourth Street had an injury rate of 0% (0 of 5) over 
the 5-year period. All types of crashes at this intersection were property damage only.  
 

Table 17: Intersection Crash Data – US 54 at Fourth Street (2019 - 2023) 

Crash Type FATAL 
SERIOUS 
INJURY 

MINOR 
INJURY 

PROPERTY 
DAMAGE ONLY 

 Total 

REAR END    1 1 

RIGHT TURN RIGHT ANGLE COLLISION    1 1 

RIGHT TURN    1 1 

LEFT TURN RIGHT ANGLE COLLISION    1 1 

PASSING    1 1 

Total     5 5 

 
Intersection of US 54 at Iowa Street (Unsignalized): The intersection of US 54 with Iowa Street 
had 4 of the 483 intersection crashes in the US 54 study area. This intersection is a three-leg, 
unsignalized intersection with Iowa Street required to stop.  The westbound approach of US 54 
has a separate left-turn lane.   
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Table 18 summarizes the crash data at the unsignalized intersection US 54 at Iowa Street from 
2019 to 2023. The most common type of crash was rear end crashes (2 of 4). The most severe 
type of crash was right turn right angle collision crashes with one minor injury. The intersection 
of US 54 at Iowa Street had an injury rate of 25% (1 of 4) over the 5-year period.  
 

Table 18: Intersection Crash Data – US 54 at Iowa Street (2019 - 2023) 

Crash Type FATAL 
SERIOUS 
INJURY 

MINOR 
INJURY 

PROPERTY 
DAMAGE ONLY 

Total 

REAR END    2 2 

LEFT TURN    1 1 

RIGHT TURN RIGHT ANGLE COLLISION   1  1 

Total    1 3 4 

 
US 54 Segments Crashes  
Based on the crash data, 171 crashes occurred along segments on US 54 between Cecil Street 
and Business Route 5 from 2019 to 2023. 67 of the 171 segment crashes (39%) were rear end 
crashes related to congestion and traffic queues experienced along US 54. 30 of 171 segment 
crashes (18%) were left-turn right angle collision crashes which occurred at the various 
driveways along US 54. Table 19 summarizes all the segment crashes on US 54 between Cecil 
Street and Business Route 5 from 2019 to 2023. 
 

Table 19: Segment Crash Data for Entire Roadway by Severity (2019 - 2023) 

Road Segment Along US 54 FATAL SERIOUS INJURY 
MINOR 
INJURY 

PROPERTY 
DAMAGE ONLY 

 Total 

Entire Segment  4 34 133 171 

Total  0 4 34 133 171 

 
Table 20 shows the type of crashes in each segment between each signal along US 54 between 
Cecil Street and Business Route 5 from 2019 to 2023. As can be seen, rear ends and turn related 
crashes are the large majority of crashes in the segments. Specifically, rear end crashes are 
approximately 39% of the segment crashes and turn related crashes (left-turn, left-turn right 
angle and right angle) make up approximately 28% of the segment crashes between the 
northbound MO 5 Ramps and Cecil Street. Should improvements be made to minimize or 
eliminate left-turns and to reduce congestion, then significant safety improvements could be 
expected along these segments, especially when considering the types of crashes in the 
historical crash data. Implementing a median barrier on US 54 instead of a two-way left-turn 
lane eliminates left-turning conflict points at driveways. The addition lane on US 54 in both 
directions serves to separate turning vehicles from through traffic to improve traffic flow and 
reduce chances for rear end collisions.  
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Table 20: Segment Crash Data by Roadway Segments & Severity (2019 - 2023) 

Crash Type FATAL 
SERIOUS 
INJURY 

MINOR 
INJURY 

PROPERTY 
DAMAGE ONLY 

Total 

Between Cecil Street & Jack Crowell Rd/Laker Pride Rd 

REAR END   8 30 38 

LEFT TURN RIGHT ANGLE COLLISION  1 6 12 19 

PASSING    7 7 

RIGHT TURN RIGHT ANGLE COLLISION    6 6 

RIGHT ANGLE   2 3 5 

LEFT TURN   2 3 5 

HEAD ON  1 2 1 4 

OUT OF CONTROL   1 3 4 

CHANGING LANE    2 2 

OTHER TYPES OF CRASHES*    3 3 

Between Jack Crowell Rd/Laker Pride Rd & MO 5 Northbound Ramps 

REAR END   1 6 7 

PASSING    5 5 

LEFT TURN RIGHT ANGLE COLLISION   1 2 3 

OUT OF CONTROL    2 2 

OTHER TYPES OF CRASHES*   1 3 4 

Between MO 5 Northbound Ramps & Business Route 5 

REAR END   3 19 22 

LEFT TURN RIGHT ANGLE COLLISION  1 1 6 8 

PASSING   1 6 7 

RIGHT ANGLE   2 3 5 

LEFT TURN   1 3 4 

SIDESWIPE   1 2 3 

OUT OF CONTROL   1 2 3 

HEAD ON  1  1 2 

RIGHT TURN RIGHT ANGLE COLLISION    2 2 

CHANGING LANE    1 1 

Total Segment Crashes 0 4 34 133 171 

*Represents the sum of all other types of crashes with only 1 reported crash 
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The project area’s tenth serious injury crash (of 13) occurred in July 2021 along westbound US 
54 after MO 5 (between MO 5 northbound ramps and Business Route 5). The crash report states 
that a sport utility vehicle was heading westbound on US 54 when a passenger vehicle turning 
left onto eastbound US 54 failed to yield causing a collision. The sport utility vehicle came to rest 
facing southbound in the center turn lane while the passenger vehicle came to rest about 40 
feet south of the roadway. Both occupants of the passenger vehicle were transported to the 
hospital by ambulance and both vehicles were towed due to damage. The crash occurred under 
dry, clear, and daylight conditions. Both occupants of the passenger vehicle were transported to 
the hospital by ambulance and both vehicles were towed due to damage. The crash occurred 
under dry, clear, and daylight conditions.  
 
The project area’s eleventh serious injury crash (of 13) occurred in May 2022 along eastbound 
US 54 after Laker Pride Road (Between Cecil Street and Jack Crowell Rd/Laker Pride Rd). The 
crash report states that a sport utility vehicle heading eastbound and a pickup truck heading 
westbound both merged into the shared turn lane at the same time causing a head on collision. 
After the collision, the sports utility vehicle ran off the eastbound side of the road while the 
pickup truck ran into a pole in the US Bank parking lot. Both vehicles had to be towed and both 
drivers as well as a passenger were transported to the hospital by ambulance. The crash 
occurred in dry, cloudy, and daylight conditions.  
 
The project area’s twelfth serious injury crash (of 13) occurred in August 2022 along westbound 
US 54 after Turner Parkway (Between Cecil Street and Jack Crowell Rd/Laker Pride Rd). The crash 
report states that a pickup truck was pulling out of the parking lot to turn left onto eastbound 
US 54 when a passenger vehicle in the left lane of westbound US 54 hit the turning pickup truck. 
The passenger vehicle was exceeding the speed limit and was unable to slow down in time to 
avoid the collision. The pickup truck driver claimed they did not see any oncoming traffic. Both 
vehicles had to be towed, and both drivers were transported to the hospital by ambulance. The 
crash occurred under dry, clear, and daylight conditions.  
 
The project area’s final serious injury crash (of 13) occurred in September 2023 along westbound 
US 54 before 5th Street (Between MO 5 northbound ramps and Business Route 5). The crash 
report states that a passenger vehicle was traveling westbound on US 54 when a sport utility 
vehicle was turning left out of the Sonic to travel eastbound on US 54. The passenger vehicle 
was unable to stop before the collision with the sport utility vehicle that failed to yield. The 
passenger vehicle ran off the roadway and ran into some trees. Both vehicles were towed due 
to damage and both drivers were transported by ambulance to the hospital. The crash occurred 
under dry, clear, and daylight conditions.  
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Safety Conditions Summary  
Overall, the historical crash analysis showed that a significant portion of the crashes within the 
study are on US 54 (92%), while the second most is on MO 5 (7%), and the third most is on the 
MO 5 on/off ramps (1%). The primary crash type along US 54 is rear end crashes (55%), which 
are typical in areas with congestion. Additionally, the predominant type of serious injury crashes 
(5 out of 11) on US 54 relates to turning at intersections or business driveways.  
 
The primary crash type on mainline MO 5 and the MO 5 on/off ramps is out of control crashes, 
which are typical for higher speed roadways. Additionally, most of the severe (fatal and serious 
injury) crashes were out of control crashes. One fatal out of control crash occurred on the 
southbound MO 5 to westbound US 54 off-ramp, one serious injury out of control crash occurred 
on southbound MO 5 (one mile south of the interchange), and one serious injury out of control 
crash occurred on the eastbound US 54 to southbound MO 5 on-ramp.  
 
Crashes in the segments between the northbound MO 5 Ramps and Cecil Street are comprised 
of approximately 39% rear ends and approximately 28% left-turn related crashes (left-turn, left-
turn right angle and right angle). Should improvements be made to minimize or eliminate left-
turns and to reduce congestion, then significant safety improvements could be expected along 
these segments.  
 
The proposed improvements aim to reduce crashes related to turning vehicles and rear ends 
through access management practices. Implementing a median barrier on US 54 instead of a 
two-way left-turn lane eliminates left-turning conflict points at driveways. The additional lane 
on US 54 in both directions serves to separate turning vehicles from through traffic to improve 
traffic flow and reduce chances for rear end collisions.  
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Traffic Forecasts 

Traffic volumes were forecasted for the 2030 construction year (near-term) and 2050 design 
year (long‐term). These forecasted volumes were then used to perform capacity analysis under 
future conditions. The near-term and long-term traffic growth forecasts were developed for 
each component of the study area, considering the specific characteristics of the US 54 and MO 
5 corridors. The primary consideration used in forecasting was a historical traffic volume trend 
analysis.  
 
US 54 
Figure 26 illustrates the historical counts on US 54 between Cecil Street and Route V. As can be 
seen, the US 54 corridor has experienced steady annual traffic growth since the 1970s.  
 
MO 5 
Figure 27 illustrates the historical counts on MO 5 between US 54 and MO 7. As can be seen, the 
MO 5 corridor has experienced steady annual traffic growth since the 1970s.  
 
To be consistent with the steady growth on US 54 and MO 5, we assumed a 1.75% annual 
projected growth rate for both US 54 and MO 5 (10.5% between 2024 and 2030 and 45.5% 
between 2024 and 2050).  
 
Forecasted No-Build Traffic Volumes 
The near-term (2030) and long-term (2050) traffic volumes forecasts were developed under the 
existing roadway geometrics (no-build conditions) for the US 54 study area based on the 
assumption described above. Exhibit 3 summarizes the forecasted 2030 No-Build traffic volumes 
and Exhibit 4 summarizes the forecasted 2050 No-Build traffic volumes. 
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Figure 26: Historical and Projected US 54 Traffic Volumes (Between Cecil Street and Route V) 
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Figure 27: Historical and Projected MO 5 Traffic Volumes (Between US 54 and MO 7) 
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Exhibit 3: 2030 No-Build Traffic Volumes

US 54 & MO 5 Interchange Study
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Exhibit 4: 2050 No-Build Traffic Volumes

US 54 & MO 5 Interchange Study
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ALTERNATIVES DEVELOPMENT 

CBB developed and tested several preliminary concepts and discussed this analysis with MoDOT 
staff at an in-person meeting on March 13, 2025. MoDOT staff provided feedback for each 
concept based on their knowledge of the corridor. Several of the preliminary concepts were 
removed and/or modified at this meeting. Two reasonable and feasible concepts were identified 
to move forward for a more in-depth analysis. These two options included  

• 1) an “Expressway” concept that would extend the free-flow expressway to the west 
across MO 5 through jughandle movements.  This concept would remove all traffic 
signals east of Business Route 5. This concept would have maintained US 54 with two 
lanes in each direction between Cecil Street and MO 5.   

• 2) a “Boulevard” concept, that would widen US 54 to 6-lanes between Cecil Street and 
MO 5. This concept would retain traffic signals between Cecil Street and the MO 5 
interchange.  

 
The in-depth analysis was completed on two concepts and the results were presented to MoDOT 
staff at a meeting held in person on March 28, 2025. At this meeting, the Boulevard concept was 
shown to address the project’s safety and operational needs.  
 

THE BOULEVARD CONCEPT 

• Widens US 54 to six (6) lanes between Cecil Street and the MO 5 interchange. 

• Installs a raised center median in the widened section to control left turns. 

• Relocates the Laker Pride Road intersection approximately 1200 feet to the east to a 
new traffic signal at a commercial driveway in the vicinity of Gerbes. 

• Provides a signalized U-turn movement at the Jack Crowell Road traffic signal for 
westbound traffic. 

• Provides a signalized U-turn movement at the Cecil Road traffic signal for eastbound 
traffic via a new jughandle. The existing eastbound to northbound left turn traffic will 
also use the new jughandle.  

 
The Boulevard concept recognizes the commercial nature of his section of US 54 and provides 
an opportunity to extend Camdenton’s US 54 urban character east of MO 5 to Cecil Street 
through elements such as lower speeds, signalized intersections, street lighting, and gateway 
signage. The posted speed limit for this section of US 54 under the Boulevard concept is 
recommended to be 35 miles per hour.  
 
This project can be built in two phases. Phase 1 widens US 54 between the northbound MO 5 
ramps and Laker Pride/Jack Crowell Road. Phase 2 relocates Laker Pride Road, installs the U-turn 
movements, and widens US 54 between Jack Crowell Road and Cecil Street.  
 
 



Conceptual Interchange Study 
US 54 at Missouri Route 5 

Camdenton, Missouri 
September 16, 2025 

Page 53 of 152 

Phase 1 includes: 

• The construction of a third eastbound lane on US 54 from the northbound MO 5 ramps 
to Laker Pride Road where it terminates as a right-turn lane at Laker Pride Road.  

• Building a third westbound lane on US 54 lane from the eastern approach to Laker Pride 
Road, terminating as a right-turn at the northbound MO 5 ramps.  

• Installs a raised center median on US 54 between the northbound MO 5 ramps to Laker 
Pride Road/Jack Crowell Road.  

• Restriction of all driveways on US 54 between MO 5 and Laker Pride/Jack Crowell Road 
to right-in right-out access.  

o Businesses on the north side of US 54 have left turn access to/from US 54 via 
existing connections to Jack Crowell Road. 

o Businesses on the south side of US 54 have left-turn access to/from US 54 via 
existing and new driveway connections to Laker Pride Road.  

 
Phase 2 extends the widening of US 54 to six lanes from Laker Pride/Jack Crowell Road to Cecil 
Street.  Phase 2 also: 

• Installs a raised center median in the widened section to control left turns.  The results 
in the restriction of all driveways on US 54 between Jack Crowell Road and Cecil Street 
to right-in right-out access.  

• Relocates the Laker Pride Road intersection approximately 1200 feet to the east to a 
new traffic signal at a commercial driveway in the vicinity of Gerbes. This intersection 
will include an eastbound US 54 right-turn lane and northbound dual left-turn lanes.  

• Provides a signalized U-turn movement at the Jack Crowell Road traffic signal for 
westbound traffic. 

• Provides a signalized U-turn movement at the Cecil Street traffic signal for eastbound 
traffic via a new jughandle. The existing eastbound to northbound left turn traffic will 
also use the new jughandle. 

 
Detailed descriptions of both phases are provided in the sections below. The presentations from 
the March 13, 2025 and March 28, 2025 meetings are provided in Appendices B and C, 
respectively. 
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Phase 1 

Roadway Geometrics 
Exhibit 5 illustrates a conceptual planning level drawing of the proposed Boulevard concept 
under Phase 1. As can be seen, the proposed roadway improvements provided a third eastbound 
US 54 lane from northbound MO 5 ramps to Laker Pride Road, and it terminates as a right-turn 
lane at Laker Pride Road. Furthermore, a third westbound US 54 lane is provided at the 
westbound US 54 approach at Laker Pride Road, which continues to the west and terminates as 
a right-turn at northbound MO 5 ramps. Note, the three through lanes at the westbound US 54 
approach at Laker Pride Road will require the eastbound US 54 left-turn lane to operate under 
protected phasing to be compliant with the MoDOT Engineering Policy Guide (EPG).2F

2  
 
Furthermore, a raised median is also proposed along US 54 between northbound MO 5 ramps 
and Laker Pride Road to restrict left-turn movements from crossing the proposed three through 
lanes along both directions of US 54. An existing driveway connection to Jack Crowell Road 
provides left-turn access for the properties on the north side of US 54 via the traffic signal at US 
54 and Jack Crowell Road/Laker Pride Road. A proposed driveway connection to Laker Pride 
Road provides left-turn access for the properties on the south side of US 54 via the traffic signal 
at US 54 and Jack Crowell Road/Laker Pride Road. 
 
  

 
2 https://epg.modot.org/index.php/Main_Page  

https://epg.modot.org/index.php/Main_Page


Exhibit 5: The Boulevard Concept  - Phase 1

Concept Plan

Job #: 073-24

7/7/2025

Camdenton, MO

U
S

 5
4

J

A

C

K

C

R

O

W

E

L

L

 

R

D

M

O

 
5

 
N

B

 
O

F

F

-
R

A

M

P

L

A

K

E

R

 

P

R

I

D

E

 

R

D



Conceptual Interchange Study 
US 54 at Missouri Route 5 

Camdenton, Missouri 
September 16, 2025 

Page 56 of 152 

Right-of-Way Impacts  
Exhibit 6 illustrates the right-of-way impact of the Phase 1 improvements. As can be seen, the 
configuration would impact six parcels. Right‐of‐way would need to be acquired for about 0.37 
acres. The property lines are for reference only and were approximated from the Camden 
County GIS website3 to estimate right-of-way needs. The actual existing right-of-way needs will 
be more precisely determined in the design phase.  
 
Opinion of Cost 
The cost estimate of the proposed Phase 1 improvements includes: 

• Roadway – $1,358,450; 

• Marking & Signing – $27,716; 

• Signal & Lighting – $550,000; 

• Utility Relocation – $290,500; 

• Survey Cost – $96,900; 

• Contingency – $387,300; 

• Engineering – $290,500; 

• Traffic Control – $193,700; 

• Inflation (3% per year for 2 years) – $118,400 

• ROW and Easements – $1,179,690 

• Total Construction Estimate (Rounded) – $4,500,000; 
 
A full breakdown of the opinion of cost is provided in Appendix D. Note that the estimated right-
of-way cost was provided by MoDOT. A full breakdown of the right-of-way estimate can be found 
in Appendix E.  
 
 
 
 
  

 
3 https://camdengis.integritygis.com/H5/Index.html?viewer=camden 



Exhibit 6 : Right-of-Way Impacts for The Boulevard Concept - Phase 1

Concept Plan

Job #: 073-24

9/5/2025
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EX PARCEL SIZE: 1.844 AC

PR R/W TAKING: 0.015 AC (666 SQFT)

PR TCE: 0.03 AC (1320 SQFT)

12-4.0-19.0-000.0-003-002.000

UNITED PARCEL SERVICE

EX PARCEL SIZE: 1.839 AC

PR R/W TAKING: 0.011 AC (470 SQFT)

PR TCE: 0.034 AC (1483 SQFT)

12-4.0-19.0-000.0-003-010.000

UNITED PARCEL SERVICE

EX PARCEL SIZE: 1.4 AC

12-4.0-19.0-000.0-003-001.000

UNITED PARCEL SERVICE

EX PARCEL SIZE: 0.411 AC

PR R/W TAKING: 0.001 AC (42 SQFT)

PR TCE: 0.005 AC (206 SQFT)

12-4.0-19.0-000.0-003-017.000

CAMDENTON REORGANIZED SCHOOL

EX PARCEL SIZE: 0.639 AC

12-4.0-19.0-000.0-003-010.001

CAMDENTON REORGANIZED SCHOOL

12-4.0-19.0-000.0-003-016.000

MAC LAREN, BETSY J & WILLIAM G

TRUSTEES

EX PARCEL SIZE: 0.538 AC

12-4.0-19.0-000.0-004-015.000

ROEPE, MICHAEL EUGENE & MARGARET

ANGELINE TRUSTEES

EX PARCEL SIZE: 0.504 AC

12-4.0-19.0-000.0-004-014.000

MALLOY, NICK & ALEXANDRA

EX PARCEL SIZE: 0.585 AC
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MORGAN, CARL L

EX PARCEL SIZE: 0.947 AC
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SJN PROPERTY MANAGEMENT LLC

EX PARCEL SIZE: 0.787 AC
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BWK HOLDINGS LLC
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12-4.0-19.0-000.0-002-015.001

GH COFFEE SUB

EX PARCEL SIZE: 0.68 AC
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WC PROPERTY DEVELOPMENT LLC

EX PARCEL SIZE: 1.453 AC
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RNL 2025A OWNER  LLC
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KFMF LLC

EX PARCEL SIZE: 2.05 AC

12-4.0-19.0-000.0-002-012.001

MAKOWSKI LAND LLC
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MAKOWSKI LAND LLC

EX PARCEL SIZE: 0.119 AC

12-4.0-19.0-000.0-002-015.000

GH COFFEE, LLC

EX PARCEL SIZE: 2.12 AC

12-4.0-19.0-000.0-002-015.002

GH COFFEE SUB

EX PARCEL SIZE: 0.392 AC

DISCLAIMER:

12-4.0-19.0-000.0-003-023.000

CAMDENTON REORGANIZED SCHOOL

EX PARCEL SIZE: ESTIMATED 0.05 AC (2228 SQFT)

PR ROW TAKING: ESTIMATED 0.05 AC (2228 SQFT)

12-4.0-19.0-000.0-003-024.000

CAMDENTON REORGANIZED SCHOOL

EX PARCEL SIZE: ESTIMATED 21.7 AC (944709 SQFT)

PR ROW TAKING: ESTIMATED 0.29 AC (12538 SQFT)
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Phase 2 

Roadway Geometrics 
Exhibit 7 illustrates a conceptual planning level drawing of the proposed Boulevard concept 
under Phase 2. As can be seen, all the roadway improvements proposed in Phase 1 would be 
kept in place. Phase 2 would extend the additional third eastbound and westbound US 54 lane 
from Laker Pride Road to Cecil Street. Note, as will be discussed in the traffic operations section, 
the additional lane capacity is needed to provide acceptable operations under forecasted 
design-year conditions. Furthermore, a raised median is proposed along US 54 between Laker 
Pride Road and Cecil Street to restrict left-turn movements from crossing the proposed three 
lane through lanes along both directions of US 54. 
 
U-turn movements at Cecil Street and Jack Crowell Road proposed to provide left-turn access 
for the properties along both sides of US 54 between Jack Crowell Road and Cecil Street. The 
eastbound US 54 to westbound US 54 U-Turn is proposed at the Cecil Street intersection through 
a jug-handle intersection. The jug-handle would be located opposite the Cecil Street approach. 
Also, to maintain the existing number of signal phases at the Cecil Street intersection, the 
existing eastbound US 54 left-turn movement to Cecil Street is proposed to be shifted to the jug-
handle approach.  
 
The westbound US 54 to eastbound US 54 U-Turn is proposed at the westbound US 54 approach 
at Jack Crowell Road. To provide this U-Turn at Jack Crowell Road, the northbound Laker Pride 
Road approach is proposed to be relocated approximately 1,200 feet to the east, opposite a 
commercial driveway. The relocated Laker Pride Road intersection would be signalized as well 
as an eastbound US 54 right-turn lane and northbound Laker Pride Road dual left-turn lanes 
would be provided for the heavy school traffic during the AM and PM peaks.  
 
Similar to Phase 1, the three through lanes at the eastbound US 54 approach at Jack Crowell 
Road will require the westbound US 54 U-Turn movement to operate under protected phasing. 
Furthermore, the three through lanes at the eastbound and westbound US 54 approaches at 
Laker Pride Road/commercial driveway will require the westbound and eastbound US 54 left-
turn lanes to operate under protected phasing.  
 
 
  



Exhibit 7: The Boulevard Concept - Phase 2

Concept Plan

Job #: 073-24

7/10/2025

Camdenton, MO
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Right-of-Way Impacts  
Exhibit 8 illustrates the right-of-way impact of the Phase 2 improvements. As can be seen, the 
configuration would impact twenty-four parcels. Right‐of‐way would need to be acquired for 
about 3.33 acres. Similar to the Phase 1 right-of-way impacts, the property lines are for reference 
only and were approximated from the Camden County GIS website to estimate right-of-way 
needs. The actual existing right-of-way needs will be more precisely determined in the design 
phase.  
 
Opinion of Cost 
The opinion of cost estimate of the proposed Phase 2 improvements include: 

• Roadway – $5,894,225; 

• Marking & Signing – $44,781; 

• Signal & Lighting – $1,070,000; 

• Utility Relocation – $55,740; 

• Survey Cost – $350,500; 

• Contingency – $1,401,900; 

• Engineering – $1,051,400; 

• Traffic Control – $701,000; 

• Inflation (3% per year for 2 years) – $430,000 

• ROW and Easements – TBD 

• Total Construction Estimate (Rounded) – $11,000,000; 
 
A full breakdown of the opinion of cost estimate is provided in Appendix F.  
 
  



Concept 4: Boulevard - Phase 2 Right-of-Way Exhibit

Concept Plan

Job #: 073-24

9/5/2025

Camdenton, MO

12-4.0-19.0-000.0-003-003.001

AMERICAN CENTER LLC

EX PARCEL SIZE: 1.844 AC

PR R/W TAKING: 0.015 AC (666 SQFT)

PR TCE: 0.03 AC (1320 SQFT)

12-4.0-19.0-000.0-003-002.000

UNITED PARCEL SERVICE

EX PARCEL SIZE: 1.839 AC

PR R/W TAKING: 0.011 AC (470 SQFT)

PR TCE: 0.034 AC (1483 SQFT)

12-4.0-19.0-000.0-003-010.000

UNITED PARCEL SERVICE

EX PARCEL SIZE: 1.4 AC

12-4.0-19.0-000.0-003-001.000

UNITED PARCEL SERVICE

EX PARCEL SIZE: 0.411 AC

PR R/W TAKING: 0.001 AC (42 SQFT)

PR TCE: 0.005 AC (206 SQFT)

12-4.0-19.0-000.0-003-017.000

CAMDENTON REORGANIZED SCHOOL

EX PARCEL SIZE: 0.639 AC

12-4.0-19.0-000.0-003-010.001

CAMDENTON REORGANIZED SCHOOL

12-4.0-19.0-000.0-003-016.000

MAC LAREN, BETSY J & WILLIAM G

TRUSTEES

EX PARCEL SIZE: 0.538 AC

12-4.0-19.0-000.0-004-015.000

ROEPE, MICHAEL EUGENE & MARGARET

ANGELINE TRUSTEES

EX PARCEL SIZE: 0.504 AC

PR R/W TAKING: 0.541 AC (23568 SQFT)

12-4.0-19.0-000.0-004-014.000

MALLOY, NICK & ALEXANDRA

EX PARCEL SIZE: 0.585 AC

PR R/W TAKING: 0.607 AC (26439.97 SQFT)

12-4.0-19.0-000.0-004-013.000

MORGAN, CARL L

EX PARCEL SIZE: 0.947 AC

PR R/W TAKING: 0.173 AC (7549 SQFT)

PR TCE: 0.032 AC (1410 SQFT)

12-4.0-19.0-000.0-004-011.000

SJN PROPERTY MANAGEMENT LLC

EX PARCEL SIZE: 0.787 AC

PR R/W TAKING: 0.029 AC (1274 SQFT)

PR TCE: 0.035 AC (1526 SQFT)

12-4.0-19.0-000.0-004-010.000

BWK HOLDINGS LLC

EX PARCEL SIZE: 0.289 AC

PR R/W TAKING: 0.014 AC (612 SQFT)

PR TCE: 0.015 AC (652 SQFT)

12-4.0-19.0-000.0-004-009.000

GARRETT, JOHN

EX PARCEL SIZE: 0.31 AC

PR R/W TAKING: 0.007 AC (317 SQFT)

PR TCE: 0.009 AC (400 SQFT)

12-4.0-19.0-000.0-004-008.000

ONE LIDDLE STEP LLC

EX PARCEL SIZE: 0.459 AC

12-4.0-19.0-000.0-001-017.001

ONE LIDDLE STEP LLC

EX PARCEL SIZE: 0.265 AC

12-4.0-19.0-000.0-001-017.000

U S BANK NATIONAL ASSOC

EX PARCEL SIZE: 2.0 AC

PR R/W TAKING: 0.07 AC (3064 SQFT)

PR TCE: 0.016 AC (688 SQFT)

12-4.0-19.0-000.0-001-010.000

DOUGHTY, ANN

EX PARCEL SIZE: 7.747 AC

PR R/W TAKING: 0.575 AC (25036 SQFT)

PR TCE: 0.092 AC (4001 SQFT)

12-4.0-19.0-000.0-001-011.000

KELSEY TIRE INC

EX PARCEL SIZE: 0.8 AC

12-4.0-19.0-000.0-001-014.000

SHACKLEFORD, KRISTA M & DARIN L

EX PARCEL SIZE: 16.9 AC

12-4.0-19.0-000.0-001-018.000
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EX PARCEL SIZE: 0.482 AC

12-4.0-19.0-000.0-001-015.002

THE CITY OF CAMDENTON

12-4.0-19.0-000.0-001-015.003

SHIV HOTEL LLC

EX PARCEL SIZE: 1.53 AC

12-4.0-19.0-000.0-001-015.004
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EX PARCEL SIZE: 3.48 AC
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THB LAND HOLDINGS LLC

EX PARCEL SIZE: 40.0 AC
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EX PARCEL SIZE: 0.502 AC

12-4.0-19.0-000.0-001-015.000

NORTH PLATTE DEVELOPMENT INC

EX PARCEL SIZE: 0.084 AC

12-4.0-19.0-000.0-001-001.000

THB LAND HOLDINGS LLC

EX PARCEL SIZE: 18.0 AC

PR R/W TAKING: 0.119 AC (5,183 SQFT)

PR TCE: 0.078 AC (3,417 SQFT)

12-4.0-17.0-000.0-001-010.000

JONES, DORIS

EX PARCEL SIZE: 22.0 AC

12-4.0-18.0-000.0-000-001.000

HOPKINS, JAMES TRUSTEE & ETAL

EX PARCEL SIZE: 603.4 AC

12-4.0-20.0-000.0-000-003.004

THB LAND HOLDINGS LLC

EX PARCEL SIZE: 11.7 AC

12-4.0-18.0-000.0-000-002.000

WAL MART REAL EST BUS TRUST

EX PARCEL SIZE: 16.6 AC

12-4.0-19.0-000.0-001-002.006

WAL MART REAL EST BUS TRUST

EX PARCEL SIZE: 10.0 AC

12-4.0-19.0-000.0-001-002.004

JOSAN PROPERTIES LLC

EX PARCEL SIZE: 1.3 AC

12-4.0-19.0-000.0-001-002.004

JOSAN PROPERTIES LLC

EX PARCEL SIZE: 2.002 AC

12-4.0-19.0-000.0-001-002.005
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EX PARCEL SIZE: 1.2 AC

12-4.0-19.0-000.0-001-002.003

HOPKINS, JAMES TRUSTEE & ETAL

EX PARCEL SIZE: 5.4 AC

12-4.0-19.0-000.0-001-002.000
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EX PARCEL SIZE: 12.8 AC

12-4.0-19.0-000.0-001-003.000

FIRST NATIONAL BANK OF

EX PARCEL SIZE: 0.67 AC

12-4.0-19.0-000.0-001-003.002
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EX PARCEL SIZE: 0.698 AC
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12-4.0-19.0-000.0-001-006.001

BEN TURNER PROPERTIES L P

EX PARCEL SIZE: 0.85 AC

PR R/W TAKING: 0.041 AC (1798 SQFT)

PR TCE: 0.028 AC (1240 SQFT)

12-4.0-19.0-000.0-001-003.001

BEN TURNER PROPERTIES L P

EX PARCEL SIZE: 7.6 AC

12-4.0-19.0-000.0-001-006.000

BEN TURNER PROPERTIES L P

EX PARCEL SIZE: 1.3 AC

12-4.0-19.0-000.0-001-007.001

NIANGUA HIGHLANDS DEVELOPMENT LLC

EX PARCEL SIZE: 0.355 AC

PR R/W TAKING: 0.008 AC (347 SQFT)

PR TCE: 0.01 AC (454 SQFT)

12-4.0-19.0-000.0-001-008.000

CEKAY CORPATION

EX PARCEL SIZE: 2.41 AC

PR R/W TAKING: 0.008 AC (361 SQFT)

PR TCE: 0.035 AC (1515 SQFT)

12-4.0-19.0-000.0-001-007.002

NIANGUA HIGHLANDS DEVELOPMENT LLC

EX PARCEL SIZE: 0.458 AC

12-4.0-19.0-000.0-001-007.003

THE CITY OF CAMDENTON

12-4.0-19.0-000.0-001-009.000

NUGENT, JIMMIE C TRUSTEE

EX PARCEL SIZE: 0.402 AC

PR R/W TAKING: 0.011 AC (489 SQFT)

PR TCE: 0.014 AC (619 SQFT)

12-4.0-19.0-000.0-002-020.000

CAMDENTON SHOPPING CENTER LLC

EX PARCEL SIZE: 2.56 AC

PR R/W TAKING: 0.003 AC (125 SQFT)

PR TCE: 0.003 AC (125 SQFT)

12-4.0-19.0-000.0-002-020.002

MISSOURI OUTPARCELS LLC

EX PARCEL SIZE: 0.692 AC

12-4.0-19.0-000.0-002-021.000

CAMDENTON SHOPPING CENTER LLC

EX PARCEL SIZE: 12.36 AC

PR R/W TAKING: 0.004 AC (161 SQFT)

PR TCE: 0.007 AC (287 SQFT)

12-4.0-19.0-000.0-002-020.003

CAMDENTON CENTER LLC

EX PARCEL SIZE: 1.074 AC

12-4.0-19.0-000.0-002-020.001

CAMDENTON SHOPPING CENTER LLC

EX PARCEL SIZE: 14.65 AC

PR R/W TAKING: 0.001 AC (52 SQFT)

PR TCE: 0.004 AC (165 SQFT)

12-4.0-19.0-000.0-002-019.000

EXECUTIVE CENTRE INC

EX PARCEL SIZE: 0.301 AC

PR R/W TAKING: 0.005 AC (233 SQFT)

PR TCE: 0.01 AC (421 SQFT)

12-4.0-19.0-000.0-002-018.000

EXECUTIVE CENTRE INC

EX PARCEL SIZE: 0.389 AC

PR R/W TAKING: 0.006 AC (248 SQFT)

PR TCE: 0.011 AC (494 SQFT)

12-4.0-19.0-000.0-002-016.000

MO MONEY MO PROPERTIES LLC

EX PARCEL SIZE: 0.595 AC

PR R/W TAKING: 0.013 AC (553 SQFT)

PR TCE: 0.021 AC (908 SQFT)

12-4.0-19.0-000.0-002-015.000

GH COFFEE, LLC

EX PARCEL SIZE: 2.12 AC

12-4.0-19.0-000.0-002-015.002

GH COFFEE SUB

EX PARCEL SIZE: 0.392 AC

PR R/W TAKING: 0.007 AC (324 SQFT)

PR TCE: 0.01 AC (414 SQFT)

12-4.0-19.0-000.0-002-015.001

GH COFFEE SUB

EX PARCEL SIZE: 0.68 AC

12-4.0-19.0-000.0-002-015.003

WC PROPERTY DEVELOPMENT LLC

EX PARCEL SIZE: 1.453 AC

12-4.0-19.0-000.0-002-004.000

DCM HOLDINGS LLC

EX PARCEL SIZE: 4.14 AC

12-4.0-19.0-000.0-002-004.001

RNL 2025A OWNER  LLC

EX PARCEL SIZE: 2.39 AC

12-4.0-19.0-000.0-002-012.000

KFMF LLC

EX PARCEL SIZE: 2.05 AC

12-4.0-19.0-000.0-002-010.000

ROBINSON REAL ESTATE EASEMENT CO

LLC

EX PARCEL SIZE: 0.326 AC

12-4.0-19.0-000.0-002-012.001

MAKOWSKI LAND LLC

EX PARCEL SIZE: 0.357 AC

12-4.0-19.0-000.0-002-010.001

MAKOWSKI LAND LLC

EX PARCEL SIZE: 0.119 AC

12-4.0-19.0-000.0-004-033.000

NELSON, MICHAEL S & MARSHAL

EX PARCEL SIZE: 0.23 AC

12-4.0-19.0-000.0-004-007.000

COON, DARIN J & JACQUELINE F

EX PARCEL SIZE: 0.459 AC

PR R/W TAKING: 0.071 AC (3092 SQFT)

PR TCE: 0.018 AC (780 SQFT)

12-4.0-19.0-000.0-004-005.000

ONE LIDDLE STEP LLC

EX PARCEL SIZE: 3.8 AC

PR R/W TAKING: 0.965 AC (42023 SQFT)

PR TCE: 0.137 AC (5954 SQFT)

12-4.0-19.0-000.0-004-031.000

LANE, THOMAS SCOTT II

EX PARCEL SIZE: 1.1 AC

PR R/W TAKING: 0.017 AC (746 SQFT)

PR TCE: 0.004 AC (188 SQFT)

12-4.0-19.0-000.0-004-034.000

DYE, HARLAN G & SUE

EX PARCEL SIZE: 1.0 AC

12-4.0-19.0-000.0-001-001.000

THB LAND HOLDINGS LLC

EX PARCEL SIZE: 18.0 AC
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U

S

 

5

4

J

A

C

K

 

C

R

O

W

E

L

L

 

R

D

M

O

 
5

 
N

B

 
O

N

-
R

A

M

P

M

O

 
5

 
N

B

 
O

F

F

-
R

A

M

P

L

A

K

E

R

 
P

R

I
D

E

 
R

D

U

S

 
5
4

C
E

C
I
L

 
S

T



Conceptual Interchange Study 
US 54 at Missouri Route 5 

Camdenton, Missouri 
September 16, 2025 

Page 62 of 152 

Forecasted Build Traffic Volumes 

The 2024 Build traffic volumes were adjusted to determine the traffic volume forecast under the 
Boulevard Phase 1 concept (Build conditions). Exhibit 9 summarizes the anticipated 2024 Build 
traffic volumes during November AM, November PM, and August PM peak hours. 
 
The 2030 Build traffic volumes were adjusted to determine the traffic volume forecast under the 
Boulevard Phase 1 concept. Exhibit 10 summarizes the forecasted 2030 Build traffic volumes 
during November AM, November PM, and August PM peak hours. 
 
The 2050 Build traffic volumes were adjusted to determine the traffic volume forecast under the 
Boulevard Phase 1 concept. Exhibit 11 summarizes the forecasted 2050 Build traffic volumes 
during November AM, November PM, and August PM peak hours. 
 
The 2050 Build traffic volumes were adjusted to determine the traffic volume forecast under the 
Boulevard Phase 2 concept. Exhibit 12 summarizes the forecasted 2050 Build traffic volumes 
during November AM, November PM, and August PM peak hours. 
 
 
 
 
 
  



Exhibit 9: 2024 Build (Phase 1) Traffic Volumes

US 54 & MO 5 Interchange Study
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TRAFFIC OPERATIONS 

Study Procedures 

No-build and build traffic operations were evaluated by conducting capacity analysis of the 
roadways and intersections in the study area. These analyses are based on many characteristics, 
including no-build and build traffic volumes, peaking characteristics, roadway and intersection 
geometry, and traffic control/traffic signal patterns. The SYNCHRO and VISSIM software 
packages were utilized in the analysis, capitalizing on the strengths of each software tool and 
generating results for comparison and verification between the different tools. 
 
SYNCHRO is a macro‐level analytical traffic flow model. SYNCHRO is based on study procedures 
outlined in the Highway Capacity Manual, published by the Transportation Research Board. We 
used SYNCHRO version 11 for this study. SYNCHRO is recognized as the most widely used tool in 
the traffic engineering field for analyzing and optimizing traffic flows at signalized intersections. 
Thus, we used SYNCHRO to evaluate intersection operations.  
 
VISSIM is a micro‐simulation traffic flow model that specializes in the analysis of complex 
transportation systems and was used to evaluate all aspects of the study area, including 
freeways, ramps, and intersections. We used VISSIM version 22 for this study. It is especially 
useful for analyzing freeways due to its sophisticated driver behavior algorithms that accurately 
reflect lane changing and car‐following maneuvers. A benefit of VISSIM is that it accounts for 
system effects; how various elements in the roadway network impact and influence each other. 
 
Several Measures of Effectiveness (MOE) were used in this evaluation including level of service 
(LOS), volume to capacity ratio (v/c), intersection capacity utilization (ICU), vehicular delay, 
travel time, and queue length.  
 
LOS are measures of traffic operations which consider speed, delay, traffic interruptions, safety, 
driver comfort, and convenience. LOS conditions were graded in accordance with six levels of 
traffic service (Level A "Free Flow” to Level F "Fully Saturated") established by the Highway 
Capacity Manual. LOS C, which is normally used for design, represents a roadway with volumes 
ranging from 70% to 80% of its capacity. LOS D is generally considered acceptable for peak hours 
in urban areas.  
 
For intersections, the LOS is directly related to vehicular delay. At signalized intersections, the 
LOS criteria differ from that at unsignalized intersections primarily because different 
transportation facilities create different driver expectations. The expectation is that a signalized 
intersection is designed to carry higher traffic volumes and, consequently, may experience 
greater delay than an unsignalized intersection. Table 21 summarizes the LOS thresholds used 
in the analysis for intersections. 
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Table 21: Level of Service Thresholds 

Level of Service (LOS) 
Control Delay per Vehicle (sec/veh) 

Signalized Intersections Unsignalized Intersections 

A < 10 0-10 

B > 10-20 > 10-15 

C > 20-35 > 15-25 

D > 35-55 > 25-35 

E > 55-80 > 35-50 

F > 80 > 50 

 
Cells highlighted in yellow in the intersection MOE tables indicate LOS E while cells highlighted 
in red indicate LOS F.  
 
In addition to the LOS and vehicular delay, the average and maximum queue length data were 
collected at each intersection approach. A queue is the distance vehicles are stacked from the 
intersection approach. The queue length at an intersection approach impacts vehicular delay 
because the longer the queue is the higher the longer distance a vehicle needs to travel to reach 
the intersection approach which increases the vehicular delay which in turn impacts LOS. The 
average and maximum queue length are collected because the average queue length represents 
the 50th percentile or middle distance the queue will be during the peak hour, and the maximum 
queue length represents the furthers distance a queue will reach during the peak hour. 
 
Furthermore, v/c and ICU ratios provide important measures of intersection operations. 
Intersection movements can operate an acceptable LOS (D or better) yet still have unacceptably 
high v/c ratios. In general, a v/c or ICU ratio of approximately 0.9 corresponds to occasional 
queuing and cycle failure, and a v/c or ICU ratio between 0.9 and 1.0 corresponds to frequent 
queuing and cycle failure. A v/c or ICU ratio greater than 1.0 results in general failure of the 
movement or intersection, respectively. Therefore, v/c and ICU ratios were considered in 
addition to LOS and queue length when evaluating an intersection’s operations. Cells highlighted 
in yellow indicate v/c and ICU ratios between 0.9 and 1.0 and cells highlighted in red indicate v/c 
and ICU ratios over 1.0. 
 
For freeway segments, LOS is based on density. Although speed is a major indicator of service 
quality to drivers, freedom to maneuver within the traffic stream and proximity to other 
vehicles, as measured by the density of the traffic stream, are equally noticeable concerns. 
Density increases as flow increases up to capacity, resulting in an MOE that is sensitive to a broad 
range of flows. For these reasons, density is the parameter used to define LOS for freeway and 
ramp sections, as described in Table 22. 
 
 
 
 



Conceptual Interchange Study 
US 54 at Missouri Route 5 

Camdenton, Missouri 
September 16, 2025 

Page 69 of 152 

Table 22: Freeway Level of Service Thresholds 

Level of Service 
(LOS) 

Merging and Diverging Segment 
Density (pc/mi/ln)* 

Basic Freeway Segment 
Density (pc/mi/ln)* 

A 0 – 10 0 – 11 

B > 10 – 20 > 11 – 18 

C > 20 – 28 > 18 – 26 

D > 28 – 35 > 26 – 35 

E > 35 > 35 

F Demand Exceeds Capacity > 45 

*pc/mi/ln = passenger cars per mile per lane 

 
Cells highlighted in yellow in the freeway MOE tables indicate LOS E and cells highlighted in red 
indicate LOS F. 
 
Results will not be identical between VISSIM and the SYNCHRO models due to differences in 
software methodologies. SYNCHRO are macroscopic models that analyze roadway geometry in 
isolation and VVISSIM isa stochastic microscopic model that analyzes the transportation system 
in its entirety. VISSIM results are impacted by effects such as platooning caused by nearby signals 
or upstream traffic flow restrictions, and SYNCHRO analyzes how the roadway geometry 
operates under general conditions not considering the effects of the surrounding roadway 
system. All the software packages provide different information that is useful in understanding 
how the concepts will work in the field. The combination of both analysis methods provides 
information to see how the entire system works together (VISSIM) but also how each individual 
element works independently (SYNCHRO).   
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VISSIM Calibration/Validation 

Calibration of a VISSIM model ensures that all measurable parameters generated by the traffic 
model are in alignment with actual traffic conditions observed during a typical day. Calibrated 
VISSIM models can accurately determine the impacts of potential roadway changes. 
 
Calibration Criteria 
To ensure satisfactory calibration of the model, standards were used to establish targets 
regarding traffic flows and travel times. The target for the traffic flow calibration effort was set 
at the values included in MoDOT’s Engineering Policy Guide (EPG), section 905.3.5.3.2.3.4 
Calibration Targets/Model Validation, shown below in Table 23. In addition, the target for travel 
times calibration effort was set to be within 15% (or 1 minute maximum, if higher) of real-world 
travel time runs for greater than 85% of cases.  
 

Table 23: MoDOT EPG Calibration Targets for Link Flows and GEH Statistics 

Criteria and Measures Calibration Acceptance Targets 

Individual Link Flows  

    Within 15%, for 700 veh/h < Flow < 2700 veh/h > 85% of cases 

    Within 100 veh/h, for Flow < 700 veh/h > 85% of cases 

    Within 400 veh/h, for Flow > 2700 veh/h > 85% of cases 

Sum of All Link Flows Within 5% of sum of all link counts 

GEH Statistic <5 for Individual Link Flows > 85% of cases 

GEH Statistic for Sum of All Link Flows GEH < 4 for sum of all link counts 

Source: FHWA Traffic Analysis Toolbox, Volume III, Section 5.6 (Table 4) 

 
Calibration Process 
As previously mentioned, turning movement count data was collected at the study intersections 
between 6:00 AM and 6:00 PM. From this data source, specific vehicle input flow rates were 
developed for the pre-peak, peak, and post-peak hours for the November AM, November PM, 
and August PM models. Initial runs of the model did not yield calibration results within the target 
ranges as well as visual validation. Based on additional field observations, it was determined that 
the signal timing at the intersections of US 54 at Laker Pride Road and northbound MO 5 ramps 
needed to be adjusted to pre-timed mode in all scenarios to replicate similar green times for 
eastbound and westbound US 54 during the peak hours. 
 
Furthermore, the extensive queueing present on westbound US 54 indicates that the collected 
count data represents the capacity of the corridor, but not the demand. The vehicle input at 
westbound US 54 was adjusted during the pre-peak to include the vehicles present in the queue 
to fully represent the demand during the November and August PM peak hours. 
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The models were run again with the pre-timed signal timing and increased vehicle input, but the 
models still did not yield calibration results within the target ranges as well as visual validation. 
The westbound US 54 queue would be generated during the pre-peak but would dissipate during 
the peak. To sustain the westbound US 54 queue during the peak hour, the driver behaviors for 
westbound US 54 were adjusted within MoDOT’s EPG recommended ranges. The adjustment of 
signal timing, vehicle input flow rates, and driver behaviors yielded calibrated results and visual 
validation.  
 
Travel Time Comparison 
A model is reasonably calibrated when the modeled travel times are within 15% of the average 
field collected travel time. Table 24 shows the November AM and PM peak hour travel time 
calibration results. As shown, in both the November AM and PM models, the travel time results 
are within the target range. Note that due to the timing of this study, August PM travel time data 
was not collected.  
 

Table 24: Field and 2024 No-Build VISSIM Travel Time Comparison 

November AM 

Direction Field Average (s) VISSIM Average (s) Percent Difference 

Eastbound US 54 205 217 +5.8% 

Westbound US 54 194 190 -1.7% 

November PM 

Direction Field Average (s) VISSIM Average (s) Percent Difference 

Eastbound US 54 181 192 +5.8% 

Westbound US 54 319 319 0.0% 

 
Traffic Flow Results 
A model is reasonably calibrated when the sum of the modeled traffic flows is within 5% of the 
field collected turning movement counts and the GEH statistic is lower than 4. Table 25Table 25 
shows the November AM, November PM, and August PM peak hour traffic calibration results. 
As shown, in all peak hours, the traffic flows are within the target range.  
 

Table 25: Field and 2024 No-Build VISSIM Traffic Flow Comparison 

Peak Hour 
Total Traffic Flow 

GEH 
Percent 

Difference Field (veh) VISSIM (veh) 

November AM 13950 13741 2.04 -1.7% 

November PM 17910 18085 0.96 0.7% 

August PM 16860 16824 0.62 -0.5% 
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Visual Inspection of the Model Operations 
Visual validation of the models is an imperative step in the development and calibration of the 
model. It is essential for the modeler to perform thorough visual validation to eliminate any 
coding errors and achieve logical results. After coding is completed, the models were run and 
visually inspected multiple times. Any coding errors were then addressed to achieve realistic 
vehicle movements. 
 
Figure 28 – Figure 30 show several queues from the study area during the 2024 No-Build 
November AM conditions.  

• Figure 28 shows the eastbound US 54 approach queue at Laker Pride Road, reaching 
northbound MO 5 ramps. 

• Figure 29 shows the eastbound US 54 approach queue at northbound MO 5, reaching 
southbound MO 5 ramps. 

• Figure 30 shows the northbound Laker Pride Road approach queue at US 54, reaching 
Elm Tree Lane. 

 
Figure 31 – Figure 35 show several queues from the study area during the 2024 No-Build 
November PM conditions.  

• Figure 31 shows the westbound US 54 approach queue at Laker Pride Road, reaching 
Cecile Street. 

• Figure 32 shows the westbound US 54 approach queue at northbound MO 5, reaching 
Laker Pride Road. 

• Figure 33 shows the northbound Laker Pride Road approach queue at US 54, reaching 
Elm Tree Lane. 

• Figure 34 shows the westbound US 54 approach queue at Business Route 5, reaching 
Osage Avenue. 

• Figure 35 shows the northbound Business Route 5 approach queue at US 54, reaching 
Camden Avenue. 

 
Generally, these queue lengths agree with field observations during the November AM and PM 
peak periods. 
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Figure 28: Eastbound US 54 approach queue at Laker Pride Road – 2024 No-Build November 

AM 
 

 
Figure 29: Eastbound US 54 approach queue at northbound MO 5 – 2024 No-Build November 

AM 
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Figure 30: Northbound Laker Pride Road approach queue at US 54 – 2024 No-Build 

November AM 
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Figure 31: Westbound US 54 approach queue at Laker Pride Road – 2024 No-Build November PM 
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Figure 32: Westbound US 54 approach queue at northbound MO 5 – 2024 No-Build 

November PM 
 

 
Figure 33: Northbound Laker Pride Road approach queue at US 54 – 2024 No-Build 

November PM 
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Figure 34: Westbound US 54 approach queue at Business Route 5 – 2024 No-Build November 

PM 
 

 
Figure 35: Northbound Business Route 5 approach queue at US 54 – 2024 No-Build 

November PM. 
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Analysis Scenarios 

The following scenarios were evaluated for the US 54 study area: 

• 2024 No-Build; 

• 2024 Build (Phase 1); 

• 2030 No-Build; 

• 2030 Build (Phase 1); 

• 2050 No-Build; 

• 2050 Build (Phase 1); and 

• 2050 Build (Phase 2). 
 
As previously mentioned, a project is in place to expand US 54 (just west of Business Route 5) 
from a three-lane section (one lane in each direction and a center two-way left-turn lane) to a 
five-lane section (two lanes in each direction and a center two-way left-turn lane) and is 
anticipated to be completed in 2026. As such, the future five-lane section was incorporated in 
the 2030 and 2050 scenarios.  
 
Network Performance Measures Comparison 

In addition to intersection and freeway operations, the VISSIM models provide network-wide 
performance measures that can be used to see the overall differences between the No-Build 
and Build scenarios. The following performance measures were compared: 

• Average Delay Per Vehicle (seconds); 

• Average Speed Per Vehicle (miles per hour); 

• Total Delay (Hours); and 

• Latent Demand (Vehicles).  
 
Figure 36, Figure 37, and Figure 38 summarize the network performance measures for the 2024 
scenarios during the November AM, November PM, August PM peak hours, respectively.  
 
During the November AM peak, Phase 1 would provide a decrease of 38% and 39% in average 
delay per vehicle and total delay, respectively, from no-build conditions. During the November 
PM peak, Phase 1 would provide a decrease of 56% and 57% in average delay per vehicle and 
total delay, respectively, from no-build conditions. During the August PM peak, Phase 1 would 
provide a decrease of 65% and 66% in average delay per vehicle and total delay, respectively, 
from no-build conditions. The decrease in average delay per vehicle and total delay means 
vehicles are traveling faster through the network which results in an increase in the average 
speed per vehicle in the network. Phase 1 would provide an increase in average speed per 
vehicle of 13%, 27%, and 38%, during the November AM and PM and August PM peak hours, 
respectively, from no-build conditions. Overall, the 2024 results show that Phase 1 would 
provide a considerable improvement in the overall roadway network performance. 
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Figure 39, Figure 40, and Figure 41 summarize the network performance measures for the 2030 
scenarios during the November AM, November PM, August PM peak hours, respectively.  
 
During the November AM peak, Phase 1 would provide a decrease of 54% in average delay per 
vehicle and total delay from no-build conditions. During the November PM peak, Phase 1 would 
provide a decrease of 69% in average delay per vehicle and total delay from no-build conditions. 
During the August PM peak, Phase 1 would provide a decrease of 65% and 64% in average delay 
per vehicle and total delay, respectively, from no-build conditions. Phase 1 would provide an 
increase in average speed per vehicle of 27%, 54%, and 43%, during the November AM, 
November PM, and August PM peak hours, respectively, from no-build conditions. Moreover, 
the increase in vehicle speed and the decrease in delay within the network allows additional 
vehicles to enter the model which results in a decrease in latent demand. Phase 1 would provide 
a 99% decrease in the latent demand during the November PM and August PM peak hours from 
no-build conditions. Overall, the 2030 results show that Phase 1 would provide a substantial 
improvement in the overall roadway network performance. 
 
Figure 42, Figure 43, and Figure 44 summarize the network performance measures for the 2050 
scenarios during the November AM, November PM, August PM peak hours, respectively.  
 
During the November AM peak, Phase 1 would provide a decrease of 66% in average delay per 
vehicle and total delay from no-build conditions. During the November PM peak, Phase 1 would 
provide a decrease of 41% and 38% in average delay per vehicle and total delay, respectively, 
from no-build conditions. During the August PM peak, Phase 1 would provide a decrease of 84% 
and 81% in average delay per vehicle and total delay, respectively, from no-build conditions. 
Phase 1 would provide an increase in average speed per vehicle of 94%, 39%, and 191%, during 
the November AM, November PM, and August PM peak hours, respectively, from no-build 
conditions. Phase 1 would provide a decrease of the latent demand by 93%, 68%, and 68% during 
November AM, November PM, and August PM peak hours, respectively, from no-build 
conditions.  
 
Overall, Phase 1 provides an improvement in all network-wide metrics, but approximately 572 
and 1114 vehicles during the November and August PM peak hours, respectively, are unable to 
enter the model due to capacity constraints on US 54 between Laker Pride Road/Jack Crowell 
Road and Cecil Street. Phase 2 alleviates the congestion seen during the November and August 
PM peak hours by providing additional lane capacity along US 54.  
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During the November AM peak, Phase 2 would provide a decrease of 78% in average delay per 
vehicle and total delay from no-build conditions. During the November PM peak, Phase 2 would 
provide a decrease of 72% and 70% in average delay per vehicle and total delay, respectively, 
from no-build conditions. During the August PM peak, Phase 2 would provide a decrease of 86% 
and 83% in average delay per vehicle and total delay, respectively, from no-build conditions. 
Phase 2 would provide an increase in average speed per vehicle of 123%, 87%, and 206%, during 
the November AM, November PM, and August PM peak hours, respectively, from no-build 
conditions. Phase 2 would provide a decrease of the latent demand by 99% during all peak hours 
from no-build conditions. Overall, the 2050 results show that Phase 2 would provide a significant 
improvement in the overall roadway network performance. 
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Figure 36: Network-Wide Performance Results – 2024 Scenarios (November AM Peak Hour) 
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Figure 37: Network-Wide Performance Results – 2024 Scenarios (November PM Peak Hour) 
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Figure 38: Network-Wide Performance Results – 2024 Scenarios (August PM Peak Hour) 
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Figure 39: Network-Wide Performance Results – 2030 Scenarios (November AM Peak Hour) 
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Figure 40: Network-Wide Performance Results – 2030 Scenarios (November PM Peak Hour) 
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Figure 41: Network-Wide Performance Results – 2030 Scenarios (August PM Peak Hour) 
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Figure 42: Network-Wide Performance Results – 2050 Scenarios (November AM Peak Hour) 
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Figure 43: Network-Wide Performance Results – 2050 Scenarios (November PM Peak Hour) 
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Figure 44: Network-Wide Performance Results – 2050 Scenarios (August PM Peak Hour) 
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2024 No-Build Operations 

The 2024 No-Build traffic volumes were evaluated in SYNCHRO and VISSIM. The SYNCHRO 
evaluations are summarized in Table 26 for the November AM, November PM, and August PM 
peak hours. The VISSIM  evaluations are summarized in Table 27 and Table 28 for the November 
AM, November PM, and August PM peak hours.  
 
The SYNCHRO results show that the overall operating conditions of all study intersections 
currently operate at an acceptable level of service (LOS D or better) during all peak hours except 
for the US 54 and Business Route 5 intersection which currently operates at LOS E during the 
November PM peak hour. Furthermore, all individual intersection approaches currently operate 
at acceptable LOS during all peak hours, except for the following approaches: 

• Southbound Business Route 5 at US 54 during the November AM peak hour (LOS E);  

• Westbound US 54 at Business Route 5 during the November PM peak hour (LOS E); and 

• Eastbound US 54 at Business Route 5 during the November PM peak hour (LOS E). 
 
The VISSIM results show that all sections of MO 5 currently operate at an acceptable LOS during 
all peak hours. Also, the VISSIM results show that the overall operating conditions of all study 
intersections currently operate at an acceptable level of service during all peak hours except for 
the US 54 and Laker Pride Road/Jack Crowell Road intersection which currently operates at LOS 
E during the November PM and August PM peak hours. Furthermore, all individual intersection 
approaches currently operate at acceptable LOS during all peak hours, except for the following 
approaches: 

• Westbound US 54 at Cecil Street during the November PM peak hour (LOS E); 

• Southbound Cecil Street at US 54 during the November and August PM peak hours (LOS 
E);  

• Westbound US 54 at Laker Pride Road/Jack Crowell Road during the November and 
August PM peak hours (LOS F); and 

• Northbound Business Route 5 at US 54 during the November PM peak hour (LOS E).  
 
The undesirable operations shown above are primarily due to the capacity constraint at the 
westbound US 54 approach at Laker Pride Road/Jack Crowell Road. The existing two through 
lanes at the approach do not provide sufficient capacity during the November PM and August 
PM peak hours, which results in the maximum approach queues reaching Cecil Street, as shown 
in Figure 45 and Figure 46, respectively. Note that the undesirable operation at the northbound 
Business Route 5 at US 54 during the November PM peak hour is caused by the influx of vehicles 
from the nearby school dismissals.  
 
 
 
 
 



Conceptual Interchange Study 
US 54 at Missouri Route 5 

Camdenton, Missouri 
September 16, 2025 

Page 91 of 152 

 
Also, the SYNCHRO models are not showing the capacity constraint at the westbound US 54 
approach at Laker Pride Road/Jack Crowell Road during the PM peak hours as compared to the 
VISSIM models. This difference was investigated further via a review of the model signal timing 
as well as the collection of additional count data and field observations. The review found that 
the signal timing in the SYNCHRO and VISSIM models matched the field signal timing, and the 
additional count data and field observations matched previously collected count data and field 
observations. The difference in results could be because SYNCHRO is unable to accurately 
represent driver behaviors seen in the field at the intersection of US 54 and Laker Pride 
Road/Jack Crowell Road. As previously mentioned, the results from SYNCHRO and VISSIM will 
not be identical due to differences in software methodologies. However, based on extensive 
field observations and the collected travel time data, CBB is confident that the VISSIM models 
represent the existing traffic operations at the study intersections.  
 
Overall, the results show that the existing two through lanes at the westbound US 54 approach 
at Laker Pride Road/Jack Crowell Road result in a bottleneck during the November and August 
PM peak hours. Additional capacity is needed at this approach to relieve bottlenecks during 
the November and August PM peak hours.  
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Figure 45: Maximum Westbound US 54 Approach Queue at Laker Pride Road – 2024 No-Build November PM 
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Figure 46: Maximum Westbound US 54 Approach Queue at Laker Pride Road – 2024 No-Build August PM 
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Table 26: Intersection Operating Conditions – 2024 No-Build (SYNCHRO) 

Intersection/Approach 

November AM Peak Hour November PM Peak Hour August PM Peak Hour 

LOS Delay 
Max V/C 

& ICU 
Average 
Queue 

Maximum 
Queue 

LOS Delay 
Max V/C 

& ICU 
Average 
Queue 

Maximum 
Queue 

LOS Delay 
Max V/C 

& ICU 
Average 
Queue 

Maximum 
Queue 

US 54 & Cecil Street (Signalized) 

Eastbound US 54 A 8.5 0.54 140' 210' B 17.0 0.70 260' 340' B 10.5 0.54 115' 185' 

Westbound US 54 B 14.9 0.63 190' 290' C 26.7 0.85 500' 670' C 27.9 0.93 545' 890' 

Southbound Cecil Street B 19.9 0.38 <25 45' D 40.1 0.90 95' 270' C 21.6 0.60 <25 65' 

Overall Intersection B 11.6 0.58 --- --- C 24.0 0.76 --- --- C 20.6 0.81 --- --- 

US 54 & Laker Pride Road/Jack Crowell Road (Signalized) 

Eastbound US 54 B 15.9 0.90 180' 235' B 19.8 0.83 285' 405' B 17.1 0.79 255' 340' 

Westbound US 54 B 17.8 0.75 195' 245' C 21.5 0.83 535' 650' C 25.2 0.87 595' 720' 

Northbound Laker Pride Road D 35.9 0.73 75' 165' D 45.9 0.80 115' 225' C 32.3 0.27 35' 75' 

Southbound Jack Crowell Road C 28.0 0.33 <25 70' C 28.2 0.36 30' 65' C 29.4 0.24 25' 60' 

Overall Intersection B 18.7 0.91 --- --- C 23.2 0.86 --- --- C 22.3 0.82 --- --- 

US 54 & Northbound MO 5 Ramps (Signalized) 

Eastbound US 54 C 22.6 0.77 355' 445' C 27.3 0.75 410' 495' C 23.7 0.65 330' 405' 

Westbound US 54 A 4.7 0.46 55' 65' A 3.1 0.68 65' 85' A 1.4 0.61 25' 30' 

Northbound MO 5 Off-Ramp C 24.7 0.54 75' 120' C 29.2 0.51 110' 155' C 25.6 0.42 95' 140' 

Overall Intersection B 16.2 0.58 --- --- B 15.1 0.69 --- --- B 12.2 0.65 --- --- 

US 54 & Southbound MO 5 Ramps (Unsignalized) 

Eastbound US 54 A <1.0 0.30 -- <25' A <1.0 0.35 -- <25' A <1.0 0.30 -- <25' 

Westbound US 54 A <1.0 0.30 -- <25' A <1.0 0.38 -- <25' A <1.0 0.33 -- <25' 

Southbound MO 5 to Eastbound US 54 Off-Ramp D 25.1 0.67 -- 125' C 21.6 0.53 -- 75' C 18.7 0.48 -- 65' 

Southbound MO 5 to Westbound US 54 Off-Ramp B 10.4 0.22 -- <25' B 10.1 0.14 -- <25' A 9.9 0.16 -- <25' 

Overall Intersection A 3.9 0.54 --- --- A 1.9 0.52 --- --- A 1.9 0.48 --- --- 

US 54 & Business Route 5 (Signalized) 

Eastbound US 54 D 51.9 0.89 480' 590' E 64.9 1.00 550' 640' D 37.0 0.59 225' 385' 

Westbound US 54 D 38.6 0.80 305' 385' E 64.0 1.02 745' 770' D 38.6 0.77 340' 555' 

Northbound Business Route 5 D 36.1 0.53 75' 120' D 52.5 0.80 200' 280' D 44.2 0.68 115' 220' 

Southbound Business Route 5 E 60.3 0.80 270' 370' D 49.7 0.44 55' 95' D 48.3 0.64 95' 175' 

Overall Intersection D 47.0 0.81 --- --- E 61.1 0.83 --- --- D 40.7 0.78 --- --- 
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Table 27: Intersection Operating Conditions – 2024 No-Build (VISSIM) 

Intersection/Approach 

November AM Peak Hour November PM Peak Hour August PM Peak Hour 

LOS Delay 
Average 
Queue 

Maximum 
Queue 

LOS Delay 
Average 
Queue 

Maximum 
Queue 

LOS Delay 
Average 
Queue 

Maximum 
Queue 

US 54 & Cecil Street (Signalized) 

Eastbound US 54 A 5.8 25' 435' B 13.4 65' 600' A 9.2 40' 410' 

Westbound US 54 B 11.4 30' 340' D 37.4 285' 1535' E 79.6 1530' 2720' 

Southbound Cecil Street B 14.7 <25' 80' E 66.9 260' 830' E 70.9 80' 390' 

Overall Intersection A 8.5 --- --- C 30.3 --- --- D 51.0 --- --- 

US 54 & Laker Pride Road/Jack Crowell Road (Signalized) 

Eastbound US 54 C 29.2 335' 860' C 23.8 170' 785' C 24.8 150' 745' 

Westbound US 54 D 37.8 180' 600' F 101.6 2135' 3355' F 98.6 2785' 3375' 

Northbound Laker Pride Road C 23.7 <25' 210' C 34.3 50' 330' C 24.8 <25' 100' 

Southbound Jack Crowell Road C 23.5 <25' 70' C 30.8 <25' 85' C 32.0 <25' 105' 

Overall Intersection C 31.7 --- --- E 61.5 --- --- E 64.5 --- --- 

US 54 & Northbound MO 5 Ramps (Signalized) 

Eastbound US 54 D 43.4 205' 840' C 27.6 105' 580' C 27.7 95' 585' 

Westbound US 54 B 13.6 60' 620' B 13.7 190' 865' B 13.5 170' 855' 

Northbound MO 5 Off-Ramp D 45.8 60' 365' D 37.8 50' 250' D 35.9 50' 230' 

Overall Intersection C 32.7 --- --- C 21.6 --- --- C 21.3 --- --- 

US 54 & Southbound MO 5 Ramps (Unsignalized) 

Eastbound US 54 A 4.9 <25' 155' A 0.5 <25' <25' A 0.4 <25' <25' 

Westbound US 54 A 1.1 <25' <25' A 1.3 <25' <25' A 1.4 <25' <25' 

Southbound MO 5 to Eastbound US 54 Off-Ramp D 25.0 65' 535' A 6.4 <25' 170' A 5.2 <25' 145' 

Southbound MO 5 to Westbound US 54 Off-Ramp A 2.5 <25' 85' A 2.3 <25' 50' A 2.0 <25' 70' 

Overall Intersection A 5.9 --- --- A 1.4 --- --- A 1.4 --- --- 

US 54 & Business Route 5 (Signalized) 

Eastbound US 54 C 33.8 150' 540' C 29.3 130' 535' C 32.7 120' 415' 

Westbound US 54 C 29.9 110' 490' D 41.4 215' 865' C 32.7 135' 530' 

Northbound Business Route 5 C 27.3 <25' 120' E 55.4 140' 1080' C 33.8 30' 225' 

Southbound Business Route 5 D 45.8 90' 500' D 41.2 25' 110' D 38.6 60' 215' 

Overall Intersection C 33.9 --- --- D 40.4 --- --- C 33.9 --- --- 
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Table 28: MO 5 Capacity Analysis – 2024 No-Build (VISSIM) 

Traffic 
Volume 
Scenario 

Segment Direction Type Lanes 

November AM Peak hour November PM Peak Hour August PM Peak Hour 

LOS 
Density  

(pc/mi/ln) 
Average Speed  

(mph) 
Total  

Traffic Volume 
LOS 

Density  
(pc/mi/ln) 

Average Speed  
(mph) 

Total  
Traffic Volume 

LOS 
Density  

(pc/mi/ln) 
Average Speed  

(mph) 
Total  

Traffic Volume 

Southbound MO 5 

2024 Before US 54 Interchange SB Basic 2 A 5.0 61.0 587 A 8.1 60.0 944 A 8.3 60.0 974 

2024 US 54 Off-Ramp SB Diverge 3 A 3.1 64.0 583 A 4.9 64.0 944 A 5.1 64.0 974 

2024 Between US 54 Ramps SB Basic 2 A 3.3 64.0 418 A 6.6 64.0 838 A 6.5 64.0 835 

2024 Between US 54 On-Ramp and US 54 Off-Ramp SB Weave 3 A 4.2 50.0 620 A 8.0 53.0 1275 A 8.1 53.0 1283 

2024 Between US 54 Ramps SB Basic 2 A 2.3 62.0 289 A 8.3 63.0 1048 A 8.3 63.0 1048 

2024 US 54 On-Ramp SB Merge 3 A 1.9 64.0 356 A 6.0 63.0 1147 A 5.9 64.0 1135 

2024 After US 54 Interchange SB Basic 2 A 2.7 65.0 354 A 9.0 64.0 1148 A 8.9 64.0 1134 

Northbound MO 5 

2024 Before US 54 Interchange NB Basic 2 A 7.2 60.0 835 A 9.4 60.0 1090 A 9.4 60.0 1090 

2024 US 54 Off-Ramp NB Diverge 3 A 4.4 63.0 835 A 5.8 63.0 1089 A 5.8 63.0 1089 

2024 Between US 54 Ramps NB Basic 2 A 3.0 65.0 390 A 4.8 64.0 616 A 4.8 64.0 622 

2024 US 54 On-Ramp NB Merge 3 A 3.3 63.0 616 A 6.2 62.0 1150 A 6.3 62.0 1171 

2024 After US 54 Interchange NB Basic 2 A 4.8 64.0 613 A 9.0 64.0 1153 A 9.2 64.0 1171 
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2024 Build Operations (Phase 1) 

The 2024 Build (Phase 1) traffic volumes were evaluated in SYNCHRO and VISSIM. The SYNCHRO 
evaluations are summarized in Table 29 for the November AM, November PM, and August PM 
peak hours. The VISSIM  evaluations are summarized in Table 30 and Table 31 for the November 
AM, November PM, and August PM peak hours.  
 
As can be seen in the SYNCHRO and VISSIM results, the overall operating conditions of all study 
area intersections and individual intersection approaches are expected to operate at acceptable 
level of service (LOS D or better) during all peak hours. Furthermore, the VISSIM results show 
that all sections of MO 5 are expected to operate at an acceptable LOS during all peak hours. 
Note that the operational improvements at the US 54 and Business Route 5 intersections can be 
attributed to signal timing adjustments.  
 
Furthermore, Figure 47 and Figure 48 show that the maximum queues for the westbound US 54 
approach at Laker Pride Road/Jack Crowell Road during the November and August PM peak 
hours, respectively, are expected to decrease significantly from 2024 No-Build conditions and 
are not expected to impact adjacent signalized intersections.  
 
Overall, the proposed Boulevard (Phase 1) concept improvements are expected to address 
mobility concerns along US 54 by providing additional lane capacity on westbound US 54, 
which is expected to relieve the existing westbound US 54 bottleneck at Laker Pride Road/Jack 
Crowell Road.  
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Figure 47: Maximum Westbound US 54 Approach Queue at Laker Pride Road – 2024 Build (Phase 1) November PM 
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Figure 48: Maximum Westbound US 54 Approach Queue at Laker Pride Road – 2024 Build (Phase 1) August PM 
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Table 29: Intersection Operating Conditions – 2024 Build (Phase 1) (SYNCHRO) 

Intersection/Approach 

November AM Peak Hour November PM Peak Hour August PM Peak Hour 

LOS Delay 
Max V/C 

& ICU 
Average 
Queue 

Maximum 
Queue 

LOS Delay 
Max V/C 

& ICU 
Average 
Queue 

Maximum 
Queue 

LOS Delay 
Max V/C 

& ICU 
Average 
Queue 

Maximum 
Queue 

US 54 & Cecil Street (Signalized) 

Eastbound US 54 A 9.0 0.54 55' 75' C 22.6 0.95 150' 240' B 12.5 0.62 230' 235' 

Westbound US 54 B 10.6 0.48 200' 295' C 25.2 0.81 520' 630' C 20.7 0.85 565' 815' 

Southbound Cecil Street C 30.5 0.51 <25 55' D 51.4 0.93 170' 350' C 24.9 0.63 <25 65' 

Overall Intersection B 10.7 0.58 --- --- C 27.4 0.76 --- --- B 17.7 0.81 --- --- 

US 54 & Laker Pride Road/Jack Crowell Road (Signalized) 

Eastbound US 54 B 12.6 0.72 285' 325' A 9.9 0.69 305' 355' B 12.3 0.58 245' 420' 

Westbound US 54 B 13.9 0.68 90' 175' A 7.4 0.55 250' 330' A 6.0 0.56 80' 145' 

Northbound Laker Pride Road D 40.2 0.75 95' 155' D 42.7 0.78 110' 180' D 41.8 0.47 40' 80' 

Southbound Jack Crowell Road C 33.0 0.35 30' 75' C 26.1 0.35 30' 65' D 36.4 0.37 25' 60' 

Overall Intersection B 16.2 0.85 --- --- B 12.1 0.86 --- --- B 10.4 0.74 --- --- 

US 54 & Northbound MO 5 Ramps (Signalized) 

Eastbound US 54 A 7.6 0.60 100' 160' A 9.4 0.60 140' 165' B 11.0 0.47 180' 225' 

Westbound US 54 A 6.4 0.44 160' 195' A 6.4 0.68 145' 150' A 3.0 0.60 105' 185' 

Northbound MO 5 Off-Ramp D 36.9 0.55 120' 170' D 41.1 0.60 135' 185' D 36.7 0.59 120' 165' 

Overall Intersection B 11.9 0.58 --- --- B 11.8 0.69 --- --- B 10.1 0.65 --- --- 

US 54 & Southbound MO 5 Ramps (Unsignalized) 

Eastbound US 54 A <1.0 0.30 -- <25' A <1.0 0.35 -- <25' A <1.0 0.30 -- <25' 

Westbound US 54 A <1.0 0.24 -- <25' A <1.0 0.38 -- <25' A <1.0 0.33 -- <25' 

Southbound MO 5 to Eastbound US 54 Off-Ramp D 25.1 0.67 -- 125' C 21.6 0.53 -- 75' C 18.7 0.48 -- 65' 

Southbound MO 5 to Westbound US 54 Off-Ramp B 10.4 0.21 -- <25' B 10.1 0.14 -- <25' B 10.1 0.17 -- <25' 

Overall Intersection A 3.9 0.54 --- --- A 1.9 0.52 --- --- A 1.9 0.48 --- --- 

US 54 & Business Route 5 (Signalized) 

Eastbound US 54 D 49.0 0.89 435' 565' D 53.3 0.95 505' 595' C 34.8 0.68 220' 340' 

Westbound US 54 C 33.6 0.79 180' 245' D 49.6 0.96 655' 660' C 26.9 0.66 190' 395' 

Northbound Business Route 5 D 40.9 0.75 65' 105' D 47.9 0.84 195' 225' D 44.9 0.73 125' 190' 

Southbound Business Route 5 D 53.6 0.83 235' 335' D 50.8 0.60 55' 90' D 54.8 0.83 100' 175' 

Overall Intersection D 43.6 0.81 --- --- D 50.5 0.83 --- --- D 36.6 0.78 --- --- 
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Table 30: Intersection Operating Conditions – 2024 Build (Phase 1) (VISSIM) 

Intersection/Approach 

November AM Peak Hour November PM Peak Hour August PM Peak Hour 

LOS Delay 
Average 
Queue 

Maximum 
Queue 

LOS Delay 
Average 
Queue 

Maximum 
Queue 

LOS Delay 
Average 
Queue 

Maximum 
Queue 

US 54 & Cecil Street (Signalized) 

Eastbound US 54 A 7.1 30' 240' B 14.4 75' 230' B 11.4 45' 330' 

Westbound US 54 B 10.3 30' 395' B 16.8 95' 805' B 18.0 160' 1250' 

Southbound Cecil Street C 20.1 <25' 85' C 27.3 50' 415' C 26.5 <25' 185' 

Overall Intersection A 9.0 --- --- B 17.1 --- --- B 15.8 --- --- 

US 54 & Laker Pride Road/Jack Crowell Road (Signalized) 

Eastbound US 54 A 8.0 30' 335' A 6.7 25' 380' A 8.0 30' 325' 

Westbound US 54 A 9.9 35' 260' B 10.3 50' 740' A 8.0 40' 780' 

Northbound Laker Pride Road D 46.6 50' 305' D 35.7 50' 315' C 31.3 <25' 120' 

Southbound Jack Crowell Road D 38.2 <25' 95' C 24.7 <25' 85' C 32.9 <25' 115' 

Overall Intersection B 13.0 --- --- B 11.5 --- --- A 9.3 --- --- 

US 54 & Northbound MO 5 Ramps (Signalized) 

Eastbound US 54 A 6.8 25' 290' A 8.0 30' 270' B 10.3 35' 270' 

Westbound US 54 A 3.4 <25' 180' A 3.5 <25' 280' A 4.4 <25' 480' 

Northbound MO 5 Off-Ramp D 44.8 70' 290' D 46.2 75' 270' D 46.3 75' 280' 

Overall Intersection B 11.6 --- --- B 10.5 --- --- B 11.9 --- --- 

US 54 & Southbound MO 5 Ramps (Unsignalized) 

Eastbound US 54 A 0.3 <25' <25' A 0.3 <25' <25' A 0.3 <25' <25' 

Westbound US 54 A 0.8 <25' <25' A 1.5 <25' 60' A 1.9 <25' <25' 

Southbound MO 5 to Eastbound US 54 Off-Ramp A 5.6 <25' 190' A 4.6 <25' 150' A 4.1 <25' 125' 

Southbound MO 5 to Westbound US 54 Off-Ramp A 2.4 <25' 75' A 3.3 <25' 75' A 2.5 <25' 65' 

Overall Intersection A 1.3 --- --- A 1.3 --- --- A 1.5 --- --- 

US 54 & Business Route 5 (Signalized) 

Eastbound US 54 C 33.2 150' 565' C 28.2 125' 550' C 32.4 120' 420' 

Westbound US 54 C 28.4 115' 455' C 24.3 100' 615' C 23.6 105' 580' 

Northbound Business Route 5 C 33.6 <25' 130' D 48.9 130' 1205' D 36.4 35' 225' 

Southbound Business Route 5 D 44.7 90' 455' D 45.2 25' 125' D 44.5 70' 220' 

Overall Intersection C 33.8 --- --- C 31.9 --- --- C 31.6 --- --- 
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Table 31: MO 5 Capacity Analysis – 2024 Build (Phase 1) (VISSIM) 

Traffic 
Volume 
Scenario 

Segment Direction Type Lanes 

November AM Peak hour November PM Peak Hour August PM Peak Hour 

LOS 
Density  

(pc/mi/ln) 
Average Speed  

(mph) 
Total  

Traffic Volume 
LOS 

Density  
(pc/mi/ln) 

Average Speed  
(mph) 

Total  
Traffic Volume 

LOS 
Density  

(pc/mi/ln) 
Average Speed  

(mph) 
Total  

Traffic Volume 

Southbound MO 5 

2024 Before US 54 Interchange SB Basic 2 A 5.0 61.0 587 A 8.1 60.0 944 A 8.3 60.0 974 

2024 US 54 Off-Ramp SB Diverge 3 A 3.1 64.0 583 A 4.9 64.0 944 A 5.1 64.0 974 

2024 Between US 54 Ramps SB Basic 2 A 3.3 64.0 418 A 6.6 64.0 838 A 6.5 64.0 835 

2024 Between US 54 On-Ramp and US 54 Off-Ramp SB Weave 3 A 4.2 50.0 622 A 7.9 53.0 1255 A 8.2 53.0 1288 

2024 Between US 54 Ramps SB Basic 2 A 2.3 62.0 292 A 8.2 63.0 1029 A 8.4 63.0 1052 

2024 US 54 On-Ramp SB Merge 3 A 1.9 64.0 360 A 5.9 63.0 1128 A 6.0 64.0 1138 

2024 After US 54 Interchange SB Basic 2 A 2.8 65.0 357 A 8.8 64.0 1127 A 8.9 64.0 1137 

Northbound MO 5 

2024 Before US 54 Interchange NB Basic 2 A 7.2 60.0 835 A 9.4 60.0 1090 A 9.4 60.0 1090 

2024 US 54 Off-Ramp NB Diverge 3 A 4.4 63.0 835 A 5.8 63.0 1089 A 5.8 63.0 1089 

2024 Between US 54 Ramps NB Basic 2 A 3.0 65.0 390 A 4.8 64.0 616 A 4.8 64.0 622 

2024 US 54 On-Ramp NB Merge 3 A 3.3 63.0 617 A 6.0 62.0 1129 A 6.3 62.0 1169 

2024 After US 54 Interchange NB Basic 2 A 4.8 64.0 615 A 8.9 64.0 1134 A 9.2 64.0 1171 
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2030 No-Build Operations 

The 2030 No-Build traffic volumes were evaluated in SYNCHRO and VISSIM. The SYNCHRO 
evaluations are summarized in Table 32 for the November AM, November PM, and August PM 
peak hours. The VISSIM  evaluations are summarized in Table 33 and Table 34 for the November 
AM, November PM, and August PM peak hours.  
 
The SYNCHRO results show that the overall operating conditions of all study intersections are 
expected to operate at an acceptable level of service (LOS D or better) during all peak hours 
except for the US 54 and Business Route 5 intersection which is expected to operate at LOS E 
during the November PM peak hour. Furthermore, all individual intersection approaches are 
expected to operate at an acceptable LOS during all peak hours, except for the following 
approaches: 

• Southbound Business Route 5 at US 54 during the November AM peak hour (LOS E); 

• Westbound US 54 at Business Route 5 during the November PM peak hour (LOS E); and 

• Eastbound US 54 at Business Route 5 during the November AM and PM peak hours (LOS 
E). 

 
The VISSIM results show that all sections of MO 5 are expected to operate at an acceptable LOS 
during all peak hours. Also, the VISSIM results show that the overall operating conditions of all 
study intersections are expected to operate at an acceptable level of service during all peak 
hours except for US 54 at Laker Pride Road/Jack Crowell Road and Cecil Street intersections 
which are expected to operate at LOS E or worse during the November and August PM peak 
hours. Furthermore, all individual intersection approaches are expected to operate at an 
acceptable LOS during all peak hours, except for the following approaches: 

• Westbound US 54 at Cecil Street during the November and August PM peak hours (LOS 
F);  

• Southbound Cecil Street at US 54 during the November and August PM peak hours (LOS 
F and LOS E);  

• Westbound US 54 at Laker Pride Road/Jack Crowell Road during the November AM, 
November PM, and August PM peak hours (LOS E, LOS F, and LOS F); 

• Eastbound US 54 at Northbound MO 5 Ramps during the November AM peak hour (LOS 
E); 

• Northbound MO 5 Off-Ramp at US 54 during the November AM peak hour (LOS E); 

• Southbound MO 5 Off-Ramp at US 54 during the November AM peak hour (LOS F); and 

• Northbound Business Route 5 at US 54 during the November PM peak hour (LOS E).  
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The undesirable operations shown above are largely due to the capacity constraint at the 
intersection of US 54 and Laker Pride Road/Jack Crowell Road. During the November AM peak, 
the existing shared through/right-turn at the eastbound US 54 approach does not provide 
adequate capacity for the heavy inbound November traffic, resulting in a maximum approach 
queue that reaches the northbound and southbound MO 5 ramps intersections, as shown in 
Figure 49. Furthermore, the existing two through lanes at the westbound US 54 approach still 
do not provide sufficient capacity during the November and August PM peak hours, which results 
in maximum approach queues that reach past the Cecil Street, as shown in Figure 50 and Figure 
51, respectively. 
 
Overall, the results show that intersection operations are expected to degrade under 2030 No-
Build conditions from 2024 No-Build conditions due to the increase in traffic volumes. The 
results show that the westbound US 54 bottleneck is expected to worsen during the November 
and August PM peak hours, as well as an eastbound US 54 bottleneck is expected to develop 
during the November AM peak hour.  
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Figure 49: Maximum Eastbound US 54 Approach Queue at Laker Pride Road – 2030 No-Build November AM 
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Figure 50: Maximum Westbound US 54 Approach Queue at Laker Pride Road – 2030 No-Build November PM 
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Figure 51: Maximum Westbound US 54 Approach Queue at Laker Pride Road – 2030 No-Build August PM 
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Table 32: Intersection Operating Conditions – 2030 No-Build (SYNCHRO) 

Intersection/Approach 

November AM Peak Hour November PM Peak Hour August PM Peak Hour 

LOS Delay 
Max V/C 

& ICU 
Average 
Queue 

Maximum 
Queue 

LOS Delay 
Max V/C 

& ICU 
Average 
Queue 

Maximum 
Queue 

LOS Delay 
Max V/C 

& ICU 
Average 
Queue 

Maximum 
Queue 

US 54 & Cecil Street (Signalized) 

Eastbound US 54 B 10.0 0.64 165' 250' B 19.6 0.77 340' 405' B 11.0 0.57 135' 220' 

Westbound US 54 B 16.8 0.70 225' 340' D 35.8 0.94 650' 860' D 50.9 1.04 785' 1065' 

Southbound Cecil Street C 21.0 0.45 <25 50' D 48.5 0.95 145' 355' C 21.2 0.63 <25 65' 

Overall Intersection B 13.2 0.61 --- --- C 30.0 0.82 --- --- C 33.5 0.86 --- --- 

US 54 & Laker Pride Road/Jack Crowell Road (Signalized) 

Eastbound US 54 C 27.8 0.99 200' 760' C 26.1 0.92 370' 485' C 21.0 0.87 305' 415' 

Westbound US 54 B 19.5 0.81 225' 280' C 27.8 0.92 675' 820' D 35.4 0.96 755' 995' 

Northbound Laker Pride Road D 38.7 0.79 85' 185' D 54.8 0.88 125' 255' C 32.3 0.27 35' 75' 

Southbound Jack Crowell Road C 28.3 0.33 <25 70' C 28.9 0.42 30' 70' C 29.4 0.24 25' 60' 

Overall Intersection C 25.7 0.96 --- --- C 29.5 0.92 --- --- C 29.3 0.88 --- --- 

US 54 & Northbound MO 5 Ramps (Signalized) 

Eastbound US 54 C 25.9 0.84 415' 520' C 33.6 0.82 480' 580' C 26.0 0.71 380' 460' 

Westbound US 54 A 4.8 0.50 65' 75' A 3.3 0.76 75' 90' A 1.4 0.67 25' 30' 

Northbound MO 5 Off-Ramp C 26.4 0.61 85' 135' C 30.9 0.54 130' 180' C 27.4 0.42 120' 165' 

Overall Intersection B 18.0 0.63 --- --- B 17.6 0.76 --- --- B 13.1 0.70 --- --- 

US 54 & Southbound MO 5 Ramps (Unsignalized) 

Eastbound US 54 A <1.0 0.33 -- <25' A <1.0 0.39 -- <25' A <1.0 0.34 -- <25' 

Westbound US 54 A <1.0 0.26 -- <25' A <1.0 0.42 -- <25' A <1.0 0.37 -- <25' 

Southbound MO 5 to Eastbound US 54 Off-Ramp D 34.9 0.78 -- 175' D 28.0 0.63 -- 105' C 22.6 0.57 -- 90' 

Southbound MO 5 to Westbound US 54 Off-Ramp B 10.5 0.24 -- 25' B 10.9 0.18 -- <25' B 10.4 0.20 -- <25' 

Overall Intersection A 5.1 0.58 --- --- A 2.3 0.56 --- --- A 2.2 0.52 --- --- 

US 54 & Business Route 5 (Signalized) 

Eastbound US 54 E 57.0 0.93 520' 640' E 69.7 1.02 600' 715' D 37.7 0.62 245' 410' 

Westbound US 54 D 39.2 0.80 325' 405' E 60.6 1.01 745' 830' D 39.8 0.80 365' 590' 

Northbound Business Route 5 D 35.9 0.52 75' 120' D 53.0 0.81 190' 280' D 44.1 0.68 115' 220' 

Southbound Business Route 5 E 61.9 0.83 285' 415' D 50.0 0.44 55' 95' D 48.3 0.64 95' 175' 

Overall Intersection D 49.3 0.83 --- --- E 61.5 0.85 --- --- D 41.3 0.80 --- --- 
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Table 33: Intersection Operating Conditions – 2030 No-Build (VISSIM) 

Intersection/Approach 

November AM Peak Hour November PM Peak Hour August PM Peak Hour 

LOS Delay 
Average 
Queue 

Maximum 
Queue 

LOS Delay 
Average 
Queue 

Maximum 
Queue 

LOS Delay 
Average 
Queue 

Maximum 
Queue 

US 54 & Cecil Street (Signalized) 

Eastbound US 54 A 6.3 30' 520' B 14.3 80' 385' A 9.4 45' 475' 

Westbound US 54 B 12.3 40' 435' F 143.9 2975' 3285' F 101.5 2895' 3280' 

Southbound Cecil Street B 15.6 <25' 100' F 137.2 700' 870' E 69.4 85' 385' 

Overall Intersection A 9.2 --- --- F 81.6 --- --- E 60.8 --- --- 

US 54 & Laker Pride Road/Jack Crowell Road (Signalized) 

Eastbound US 54 C 31.6 460' 870' C 23.7 230' 840' C 24.9 185' 805' 

Westbound US 54 E 56.1 345' 835' F 113.4 2835' 3380' F 100.1 2785' 3370' 

Northbound Laker Pride Road C 24.6 25' 275' D 40.3 65' 400' C 25.9 <25' 90' 

Southbound Jack Crowell Road C 23.7 <25' 70' C 31.3 <25' 95' C 34.4 <25' 95' 

Overall Intersection D 39.9 --- --- E 65.5 --- --- E 63.9 --- --- 

US 54 & Northbound MO 5 Ramps (Signalized) 

Eastbound US 54 E 59.7 400' 890' C 33.2 155' 705' C 29.7 110' 565' 

Westbound US 54 B 14.3 70' 650' B 14.1 195' 865' B 13.7 170' 860' 

Northbound MO 5 Off-Ramp E 60.9 85' 505' D 44.8 60' 310' D 38.1 55' 250' 

Overall Intersection D 42.8 --- --- C 25.2 --- --- C 22.7 --- --- 

US 54 & Southbound MO 5 Ramps (Unsignalized) 

Eastbound US 54 C 18.6 35' 590' A 1.3 <25' 55' A 0.4 <25' <25' 

Westbound US 54 A 1.2 <25' <25' A 1.2 <25' <25' A 1.4 <25' <25' 

Southbound MO 5 to Eastbound US 54 Off-Ramp F 115.9 775' 1885' A 9.5 <25' 205' A 5.8 <25' 155' 

Southbound MO 5 to Westbound US 54 Off-Ramp A 2.9 <25' 120' A 2.4 <25' 70' A 2.2 <25' 75' 

Overall Intersection C 22.5 --- --- A 1.9 --- --- A 1.4 --- --- 

US 54 & Business Route 5 (Signalized) 

Eastbound US 54 D 36.4 170' 705' C 30.7 145' 660' C 32.4 120' 450' 

Westbound US 54 C 31.4 120' 565' C 33.2 145' 650' C 30.0 120' 490' 

Northbound Business Route 5 C 27.8 <25' 130' E 56.5 205' 1490' C 34.9 35' 235' 

Southbound Business Route 5 D 46.3 95' 485' D 41.2 25' 115' D 38.8 60' 205' 

Overall Intersection D 35.5 --- --- D 37.6 --- --- C 32.9 --- --- 
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Table 34: MO 5 Capacity Analysis – 2030 No-Build (VISSIM) 

Traffic 
Volume 
Scenario 

Segment Direction Type Lanes 

November AM Peak hour November PM Peak Hour August PM Peak Hour 

LOS 
Density  

(pc/mi/ln) 
Average Speed  

(mph) 
Total  

Traffic Volume 
LOS 

Density  
(pc/mi/ln) 

Average Speed  
(mph) 

Total  
Traffic Volume 

LOS 
Density  

(pc/mi/ln) 
Average Speed  

(mph) 
Total  

Traffic Volume 

Southbound MO 5 

2030 Before US 54 Interchange SB Basic 2 A 5.4 60.0 642 A 9.0 60.0 1054 A 9.3 60.0 1083 

2030 US 54 Off-Ramp SB Diverge 3 A 3.3 64.0 638 A 5.5 64.0 1052 A 5.7 64.0 1081 

2030 Between US 54 Ramps SB Basic 2 A 3.6 63.0 454 A 7.2 64.0 923 A 7.2 64.0 916 

2030 Between US 54 On-Ramp and US 54 Off-Ramp SB Weave 3 B 19.6 27.0 672 A 8.5 53.0 1348 A 8.6 53.0 1362 

2030 Between US 54 Ramps SB Basic 2 A 2.6 62.0 319 A 8.8 63.0 1103 A 8.9 63.0 1115 

2030 US 54 On-Ramp SB Merge 3 A 2.1 63.0 402 A 6.4 63.0 1216 A 6.4 63.0 1214 

2030 After US 54 Interchange SB Basic 2 A 3.1 64.0 400 A 9.6 64.0 1217 A 9.5 64.0 1214 

Northbound MO 5 

2030 Before US 54 Interchange NB Basic 2 A 7.9 60.0 920 A 10.3 60.0 1196 A 10.2 60.0 1189 

2030 US 54 Off-Ramp NB Diverge 3 A 4.9 62.0 920 A 6.3 63.0 1193 A 6.3 63.0 1187 

2030 Between US 54 Ramps NB Basic 2 A 3.3 65.0 427 A 5.2 64.0 674 A 5.2 64.0 670 

2030 US 54 On-Ramp NB Merge 3 A 3.6 63.0 675 A 6.6 62.0 1235 A 6.6 62.0 1238 

2030 After US 54 Interchange NB Basic 2 A 5.2 64.0 675 A 9.7 64.0 1236 A 9.7 64.0 1241 
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2030 Build Operations (Phase 1) 

The 2030 Build (Phase 1) traffic volumes were evaluated in SYNCHRO and VISSIM. The SYNCHRO 
evaluations are summarized in Table 35 for the November AM, November PM, and August PM 
peak hours. The VISSIM  evaluations are summarized in Table 36 and Table 37 for the November 
AM, November PM, and August PM peak hours.  
 
As can be seen in the SYNCHRO 10 and VISSIM results, the overall operating conditions of all 
study area intersections and individual intersection approaches are expected to operate at 
acceptable level of service (LOS D or better) during all peak hours. Furthermore, the VISSIM 
results show that all sections of MO 5 are expected to operate at acceptable LOS during all peak 
hours. Note that the operational improvements at the US 54 and Business Route 5 intersections 
can be attributed to signal timing adjustments.  
 
Furthermore, Figure 52, Figure 53, and Figure 54 show that the maximum queues for the 
eastbound and westbound approaches at Laker Pride Road/Jack Crowell Road are expected to 
decrease considerably during the November AM, November PM, and August PM peak hours, 
respectively, from 2030 No-Build conditions and are not expected to impact adjacent signalized 
intersections.  
 
Overall, the proposed Boulevard (Phase 1) concept improvements are expected to address 
mobility concerns along US 54 by providing additional lane capacity at US 54 and Laker Pride 
Road/Jack Crowell Road, which is expected to relieve the eastbound and westbound US 54 
bottlenecks.  
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Figure 52: Maximum Eastbound US 54 Approach Queue at Laker Pride Road – 2030 Build (Phase 1) November AM 
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Figure 53: Maximum Westbound US 54 Approach Queue at Laker Pride Road – 2030 Build (Phase 1) November PM 
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Figure 54: Maximum Westbound US 54 Approach Queue at Laker Pride Road – 2030 Build (Phase 1) August PM 

 
 
 
 

Westbound US 54 Approach 
Queue at Laker Pride Road  



Conceptual Interchange Study 
US 54 at Missouri Route 5 

Camdenton, Missouri 
September 16, 2025 

Page 115 of 152 
Table 35: Intersection Operating Conditions – 2030 Build (Phase 1) (SYNCHRO) 

Intersection/Approach 

November AM Peak Hour November PM Peak Hour August PM Peak Hour 

LOS Delay 
Max V/C 

& ICU 
Average 
Queue 

Maximum 
Queue 

LOS Delay 
Max V/C 

& ICU 
Average 
Queue 

Maximum 
Queue 

LOS Delay 
Max V/C 

& ICU 
Average 
Queue 

Maximum 
Queue 

US 54 & Cecil Street (Signalized) 

Eastbound US 54 A 8.4 0.56 75' 85' B 19.1 0.91 145' 205' B 10.4 0.66 80' 115' 

Westbound US 54 B 11.6 0.53 235' 345' D 38.1 0.95 685' 865' C 28.9 0.95 735' 1085' 

Southbound Cecil Street C 29.1 0.54 <25 55' D 49.6 0.94 185' 375' C 24.2 0.66 <25 70' 

Overall Intersection B 10.7 0.61 --- --- C 30.9 0.82 --- --- C 21.3 0.86 --- --- 

US 54 & Laker Pride Road/Jack Crowell Road (Signalized) 

Eastbound US 54 B 14.0 0.82 280' 320' C 23.6 0.86 410' 450' B 12.3 0.71 215' 360' 

Westbound US 54 B 18.9 0.91 120' 280' A 5.7 0.64 85' 95' A 7.1 0.78 90' 110' 

Northbound Laker Pride Road D 35.5 0.69 100' 185' D 53.5 0.79 125' 240' C 34.3 0.31 35' 80' 

Southbound Jack Crowell Road C 32.3 0.30 30' 80' C 26.0 0.34 30' 65' C 31.1 0.27 25' 60' 

Overall Intersection B 18.2 0.90 --- --- B 17.9 0.88 --- --- B 10.5 0.79 --- --- 

US 54 & Northbound MO 5 Ramps (Signalized) 

Eastbound US 54 B 14.1 0.74 210' 245' B 18.1 0.79 215' 250' B 19.7 0.65 235' 280' 

Westbound US 54 A 4.1 0.49 80' 95' A 4.0 0.76 75' 90' A 3.2 0.67 55' 80' 

Northbound MO 5 Off-Ramp C 33.2 0.48 125' 180' C 33.3 0.54 135' 190' C 29.0 0.43 120' 170' 

Overall Intersection B 13.4 0.63 --- --- B 12.7 0.76 --- --- B 12.2 0.70 --- --- 

US 54 & Southbound MO 5 Ramps (Unsignalized) 

Eastbound US 54 A <1.0 0.33 -- <25' A <1.0 0.39 -- <25' A <1.0 0.34 -- <25' 

Westbound US 54 A <1.0 0.26 -- <25' A <1.0 0.42 -- <25' A <1.0 0.37 -- <25' 

Southbound MO 5 to Eastbound US 54 Off-Ramp D 34.9 0.78 -- 175' D 28.0 0.63 -- 105' C 22.6 0.57 -- 90' 

Southbound MO 5 to Westbound US 54 Off-Ramp B 10.5 0.24 -- 25' B 10.9 0.18 -- <25' B 10.4 0.20 -- <25' 

Overall Intersection A 5.1 0.58 --- --- A 2.3 0.56 --- --- A 2.2 0.52 --- --- 

US 54 & Business Route 5 (Signalized) 

Eastbound US 54 D 50.8 0.91 495' 570' D 48.2 0.92 520' 535' D 35.1 0.68 235' 365' 

Westbound US 54 C 34.2 0.85 240' 300' D 39.0 0.94 670' 660' C 29.1 0.69 215' 425' 

Northbound Business Route 5 D 41.9 0.76 65' 105' D 50.9 0.86 185' 240' D 45.1 0.73 125' 190' 

Southbound Business Route 5 D 53.8 0.85 250' 350' D 50.8 0.58 55' 90' D 54.6 0.83 100' 175' 

Overall Intersection D 44.6 0.83 --- --- D 45.0 0.85 --- --- D 37.4 0.80 --- --- 
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Table 36: Intersection Operating Conditions – 2030 Build (Phase 1) (VISSIM) 

Intersection/Approach 

November AM Peak Hour November PM Peak Hour August PM Peak Hour 

LOS Delay 
Average 
Queue 

Maximum 
Queue 

LOS Delay 
Average 
Queue 

Maximum 
Queue 

LOS Delay 
Average 
Queue 

Maximum 
Queue 

US 54 & Cecil Street (Signalized) 

Eastbound US 54 A 7.7 45' 160' B 15.0 90' 260' B 10.5 55' 165' 

Westbound US 54 B 11.0 35' 465' C 23.4 190' 1230' C 27.4 390' 1905' 

Southbound Cecil Street B 18.9 <25' 85' C 33.7 85' 505' C 30.6 30' 215' 

Overall Intersection A 9.6 --- --- C 20.9 --- --- C 20.9 --- --- 

US 54 & Laker Pride Road/Jack Crowell Road (Signalized) 

Eastbound US 54 B 11.8 60' 415' B 16.5 95' 560' B 12.2 55' 400' 

Westbound US 54 B 17.0 80' 385' B 15.1 105' 1025' B 14.8 130' 1225' 

Northbound Laker Pride Road D 46.4 55' 305' D 42.7 70' 365' C 32.1 <25' 105' 

Southbound Jack Crowell Road D 36.1 <25' 90' C 25.6 <25' 90' C 33.3 <25' 85' 

Overall Intersection B 17.4 --- --- B 18.4 --- --- B 14.7 --- --- 

US 54 & Northbound MO 5 Ramps (Signalized) 

Eastbound US 54 B 12.0 50' 380' B 13.8 60' 400' B 17.7 70' 375' 

Westbound US 54 A 3.0 <25' 130' A 4.0 <25' 225' A 3.9 <25' 250' 

Northbound MO 5 Off-Ramp D 39.4 65' 260' D 38.2 60' 260' D 35.1 60' 260' 

Overall Intersection B 13.0 --- --- B 11.9 --- --- B 12.6 --- --- 

US 54 & Southbound MO 5 Ramps (Unsignalized) 

Eastbound US 54 A 0.4 <25' <25' A 0.4 <25' 25' A 0.3 <25' <25' 

Westbound US 54 A 1.1 <25' <25' A 1.9 <25' 45' A 2.3 <25' 70' 

Southbound MO 5 to Eastbound US 54 Off-Ramp A 6.6 <25' 245' A 5.8 <25' 195' A 4.8 <25' 145' 

Southbound MO 5 to Westbound US 54 Off-Ramp A 3.1 <25' 120' A 3.6 <25' 75' A 3.0 <25' 95' 

Overall Intersection A 1.6 --- --- A 1.6 --- --- A 1.8 --- --- 

US 54 & Business Route 5 (Signalized) 

Eastbound US 54 C 33.1 155' 640' C 30.5 145' 590' C 33.8 130' 470' 

Westbound US 54 C 32.2 155' 565' C 29.5 155' 675' C 26.6 120' 600' 

Northbound Business Route 5 C 34.9 <25' 150' D 50.7 150' 1330' D 37.0 35' 245' 

Southbound Business Route 5 D 45.9 100' 510' D 45.2 25' 125' D 45.2 70' 235' 

Overall Intersection D 35.3 --- --- D 35.0 --- --- C 33.3 --- --- 
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Table 37: MO 5 Capacity Analysis – 2030 Build (Phase 1) (VISSIM) 

Traffic 
Volume 
Scenario 

Segment Direction Type Lanes 

November AM Peak hour November PM Peak Hour August PM Peak Hour 

LOS 
Density  

(pc/mi/ln) 
Average Speed  

(mph) 
Total  

Traffic Volume 
LOS 

Density  
(pc/mi/ln) 

Average Speed  
(mph) 

Total  
Traffic Volume 

LOS 
Density  

(pc/mi/ln) 
Average Speed  

(mph) 
Total  

Traffic Volume 

Southbound MO 5 

2030 Before US 54 Interchange SB Basic 2 A 5.4 60.0 642 A 9.0 60.0 1054 A 9.3 60.0 1083 

2030 US 54 Off-Ramp SB Diverge 3 A 3.3 64.0 638 A 5.5 64.0 1052 A 5.7 64.0 1081 

2030 Between US 54 Ramps SB Basic 2 A 3.6 64.0 454 A 7.2 64.0 923 A 7.2 64.0 916 

2030 Between US 54 On-Ramp and US 54 Off-Ramp SB Weave 3 A 4.6 50.0 672 A 8.7 53.0 1378 A 8.9 53.0 1406 

2030 Between US 54 Ramps SB Basic 2 A 2.6 62.0 320 A 9.0 63.0 1133 A 9.2 63.0 1159 

2030 US 54 On-Ramp SB Merge 3 A 2.1 63.0 404 A 6.6 63.0 1245 A 6.6 63.0 1259 

2030 After US 54 Interchange SB Basic 2 A 3.1 64.0 403 A 9.8 64.0 1243 A 9.9 64.0 1257 

Northbound MO 5 

2030 Before US 54 Interchange NB Basic 2 A 7.9 60.0 920 A 10.3 60.0 1196 A 10.2 60.0 1189 

2030 US 54 Off-Ramp NB Diverge 3 A 4.9 62.0 920 A 6.3 63.0 1193 A 6.3 63.0 1187 

2030 Between US 54 Ramps NB Basic 2 A 3.3 65.0 427 A 5.2 64.0 674 A 5.2 64.0 670 

2030 US 54 On-Ramp NB Merge 3 A 3.6 63.0 675 A 6.7 62.0 1241 A 6.8 62.0 1271 

2030 After US 54 Interchange NB Basic 2 A 5.3 64.0 676 A 9.7 64.0 1243 A 10.0 64.0 1275 
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2050 No-Build Operations 

The 2050 No-Build traffic volumes were evaluated in SYNCHRO and VISSIM. The SYNCHRO 
evaluations are summarized in Table 38 for the November AM, November PM, and August PM 
peak hours. The VISSIM  evaluations are summarized in Table 39 and Table 40 for the November 
AM, November PM, and August PM peak hours.  
 
The SYNCHRO results show that the overall operating conditions of the following intersections 
are expected to operate at undesirable LOS (LOS E or worse): 

• US 54 and Cecil Street during the November and August PM peak hours (LOS F); 

• US 54 and Laker Pride Road/Jack Crowell Road during the November AM, November PM, 
and August PM peak hours (LOS F); and 

• US 54 and Business Route 5 during the November AM and PM peak hours (LOS E).  
 
Additionally, the SYNCHRO results show that the following intersection approaches are expected 
to operate at undesirable LOS: 

• Westbound US 54 at Cecil Street during the November and August PM peak hours (LOS 
F); 

• Southbound Cecil Street at US 54 during the November PM peak hour (LOS F); 

• Eastbound US 54 at Laker Pride Road/Jack Crowell Road during the November AM, 
November PM, and August PM peak hours (LOS F); 

• Westbound US 54 at Laker Pride Road/Jack Crowell Road during the November and 
August PM peak hours (LOS F); 

• Northbound Laker Pride Road at US 54 during the November AM and PM peak hours 
(LOS E and LOS F); 

• Southbound Jack Crowell Road at US 54 during the November PM peak hour (LOS E); 

• Eastbound US 54 at Northbound MO 5 ramps during the November AM, November PM, 
and August PM peak hours (LOS E, LOS F, and LOS F); 

• Southbound MO 5 Off-Ramp at US 54 during the November AM, November PM, and 
August PM peak hours (LOS F); 

• Eastbound US 54 at Business Route 5 during the November AM and PM peak hours (LOS 
F and LOS E); 

• Westbound US 54 at Business Route 5 during the November and August PM peak hours 
(LOS E); and 

• Southbound Business Route 5 at US 54 during the November AM peak hour (LOS E). 
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The VISSIM results show that the overall operating conditions of the following intersections are 
expected to operate at an undesirable LOS: 

• US 54 and Cecil Street during the November and August PM peak hours (LOS E and LOS 
F); 

• US 54 and Laker Pride Road/Jack Crowell Road during the November AM, November PM, 
and August PM peak hours (LOS F, LOS E, and LOS F); 

• US 54 and Northbound MO 5 ramps during the November AM and August PM peak hours 
(LOS E and LOS F); and 

• US 54 and Southbound MO 5 ramps during the November AM and August PM peak hours 
(LOS E and LOS F).  

 
The VISSIM results show that the following intersection approaches are expected to operate at 
undesirable LOS: 

• Westbound US 54 at Cecil Street during the November and August PM peak hours (LOS 
F); 

• Southbound Cecil Street at US 54 during the November and August PM peak hours (LOS 
F); 

• Westbound US 54 at Laker Pride Road/Jack Crowell Road during the November AM, 
November PM, and August PM peak hours (LOS F); 

• Northbound Laker Pride Road at US 54 during the November PM peak hour (LOS E); 

• Southbound Jack Crowell Road at US 54 during the November AM, November PM, and 
August PM peak hours (LOS E, LOS E, and LOS F); 

• Eastbound US 54 at Northbound MO 5 ramps during the November AM, November PM, 
and August PM peak hours (LOS E); 

• Westbound US 54 at Northbound MO 5 ramps during the August PM peak hour (LOS F); 

• Northbound MO 5 Ramps and US 54 during the November AM, November PM, and 
August PM peak hours (LOS F); 

• Eastbound US 54 at Southbound MO 5 ramps during the November AM and PM peak 
hours (LOS F and LOS E); 

• Westbound US 54 at Southbound MO 5 ramps during the August PM peak hour (LOS F); 

• Southbound MO 5 Off-Ramp at US 54 during the November AM, November PM, and 
August PM peak hours (LOS F); 

• Northbound Business Route 5 at US 54 during the November PM peak hour (LOS E); and 

• Southbound Business Route 5 at US 54 during the November AM peak hour (LOS E). 
 
The VISSIM results show that the following sections of southbound MO 5 are expected to 
operate at undesirable LOS:  

• Before US 54 Interchange during the August PM peak hour (LOS F); 

• US 54 Off-Ramp during the November AM and August PM peak hours (LOS E and LOS F); 

• Between US 54 Ramps during the November AM, November PM, and August PM peak 
hours (LOS F, LOS E, and LOS F); 
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• Between US 54 On-Ramp and US 54 Off-Ramp during the November AM, November PM, 
and August PM peak hours (LOS F); 

 
The above undesirable LOS for segments of southbound MO 5 is caused by the eastbound US 54 
approach queues at Laker Pride Road/Jack Crowell Road. As shown in Figure 55, Figure 56, and 
Figure 57 the approach queue reaches mainline southbound MO 5 during the November AM, 
November PM, and August PM peak hours, respectively, which increases the density and 
decreases the speed of the impacted segments of southbound MO 5.  
 
Furthermore, Figure 55, Figure 56, and Figure 57 also show that the maximum westbound US 
54 approach queues at several study intersections during the November AM, November PM, 
and August PM peak hours, respectively. As can be seen, these lengthy queues reach the limits 
of the models, resulting in approximately 66, 1773, and 3445 vehicles during the November AM, 
November PM, and August PM peak hours, respectively, are unable to enter the model due to 
capacity constraints on US 54. 
 
Overall, the results show that several intersection approaches and intersections overall are 
expected to operate at failing level of service under 2050 No-Build conditions during all peak 
hours. Additional lane capacity along US 54 is needed to improve peak hour operations.  
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Figure 55: Maximum US 54 Approach Queues – 2050 No‐Build November AM 
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Figure 56: Maximum US 54 Approach Queues – 2050 No‐Build November PM 
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Figure 57: Maximum US 54 Approach Queues – 2050 No‐Build August PM 
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Table 38: Intersection Operating Conditions – 2050 No-Build (SYNCHRO) 

Intersection/Approach 

November AM Peak Hour November PM Peak Hour August PM Peak Hour 

LOS Delay 
Max V/C 

& ICU 
Average 
Queue 

Maximum 
Queue 

LOS Delay 
Max V/C 

& ICU 
Average 
Queue 

Maximum 
Queue 

LOS Delay 
Max V/C 

& ICU 
Average 
Queue 

Maximum 
Queue 

US 54 & Cecil Street (Signalized) 

Eastbound US 54 B 13.0 0.78 300' 470' C 28.6 0.91 635' 775' B 13.0 0.68 225' 400' 

Westbound US 54 B 20.0 0.81 390' 585' F 142.7 1.28 1175' 1305' F 199.8 1.40 1310' 1685' 

Southbound Cecil Street C 25.8 0.54 <25 60' F 126.4 1.24 405' 635' C 21.9 0.69 <25 75' 

Overall Intersection B 16.4 0.72 --- --- F 88.5 1.04 --- --- F 115.8 1.06 --- --- 

US 54 & Laker Pride Road/Jack Crowell Road (Signalized) 

Eastbound US 54 F 159.4 1.32 1080' 1045' F 116.6 1.20 1150' 1075' F 93.6 1.15 1045' 1180' 

Westbound US 54 C 32.2 1.08 355' 435' F 117.1 1.20 1315' 1445' F 141.1 1.26 1430' 1560' 

Northbound Laker Pride Road E 66.4 1.08 130' 260' F 102.7 1.19 200' 355' C 33.3 0.39 50' 100' 

Southbound Jack Crowell Road C 34.2 0.44 35' 90' E 67.6 1.00 50' 145' C 28.4 0.30 35' 70' 

Overall Intersection F 101.3 1.20 --- --- F 114.2 1.13 --- --- F 116.2 1.07 --- --- 

US 54 & Northbound MO 5 Ramps (Signalized) 

Eastbound US 54 E 61.2 1.06 695' 835' F 91.7 1.12 845' 985' F 85.0 0.94 600' 775' 

Westbound US 54 A 5.3 0.63 90' 115' B 19.9 0.99 100' 90' A 4.2 0.89 35' 30' 

Northbound MO 5 Off-Ramp C 30.0 0.72 130' 185' D 35.5 0.72 190' 255' C 32.9 0.59 190' 250' 

Overall Intersection D 35.0 0.80 --- --- D 47.6 0.94 --- --- D 35.3 0.87 --- --- 

US 54 & Southbound MO 5 Ramps (Unsignalized) 

Eastbound US 54 A <1.0 0.44 -- <25' A <1.0 0.50 -- <25' A <1.0 0.44 -- <25' 

Westbound US 54 A <1.0 0.35 -- <25' A <1.0 0.55 -- <25' A <1.0 0.48 -- <25' 

Southbound MO 5 to Eastbound US 54 Off-Ramp F >200 1.41 -- 640' F 132.8 1.41 -- 355' F 78.0 0.98 -- 275' 

Southbound MO 5 to Westbound US 54 Off-Ramp B 11.2 0.31 -- 35' C 20.5 0.41 -- 50' B 14.6 0.36 -- 40' 

Overall Intersection D 30.4 0.75 --- --- A 10.0 0.72 --- --- A 6.7 0.66 --- --- 

US 54 & Business Route 5 (Signalized) 

Eastbound US 54 F 106.8 1.13 740' 835' E 71.5 1.03 605' 910' D 44.0 0.75 340' 530' 

Westbound US 54 D 44.3 0.84 425' 515' E 63.9 1.02 765' 1065' E 55.2 0.96 520' 865' 

Northbound Business Route 5 D 41.5 0.61 105' 150' D 49.4 0.79 185' 340' D 49.6 0.74 145' 255' 

Southbound Business Route 5 E 64.6 0.86 310' 455' D 49.6 0.43 50' 105' D 52.0 0.68 120' 205' 

Overall Intersection E 70.1 0.90 --- --- E 62.9 0.93 --- --- D 50.6 0.88 --- --- 
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Table 39: Intersection Operating Conditions – 2050 No-Build (VISSIM) 

Intersection/Approach 

November AM Peak Hour November PM Peak Hour August PM Peak Hour 

LOS Delay 
Average 
Queue 

Maximum 
Queue 

LOS Delay 
Average 
Queue 

Maximum 
Queue 

LOS Delay 
Average 
Queue 

Maximum 
Queue 

US 54 & Cecil Street (Signalized) 

Eastbound US 54 A 8.2 40' 535' B 15.4 100' 350' A 8.4 50' 325' 

Westbound US 54 D 49.1 510' 3005' F 153.0 3040' 3310' F 371.2 3195' 3280' 

Southbound Cecil Street D 43.3 60' 455' F 131.7 755' 865' F 606.5 745' 860' 

Overall Intersection C 27.9 --- --- E 76.0 --- --- F 116.2 --- --- 

US 54 & Laker Pride Road/Jack Crowell Road (Signalized) 

Eastbound US 54 C 34.1 580' 875' C 26.1 495' 855' C 27.1 525' 855' 

Westbound US 54 F 162.7 1680' 3380' F 125.1 2920' 3380' F 382.6 3275' 3385' 

Northbound Laker Pride Road C 31.2 45' 305' E 63.0 200' 1070' D 52.1 25' 175' 

Southbound Jack Crowell Road E 55.6 40' 245' E 55.7 25' 150' F 216.7 65' 215' 

Overall Intersection F 80.6 --- --- E 68.0 --- --- F 115.1 --- --- 

US 54 & Northbound MO 5 Ramps (Signalized) 

Eastbound US 54 E 79.0 620' 900' E 61.5 570' 885' E 61.4 565' 885' 

Westbound US 54 C 27.8 350' 870' C 23.5 365' 875' F 167.8 775' 880' 

Northbound MO 5 Off-Ramp F 124.6 555' 1845' F 107.7 370' 1520' F 137.1 530' 1595' 

Overall Intersection E 69.8 --- --- D 52.5 --- --- F 103.3 --- --- 

US 54 & Southbound MO 5 Ramps (Unsignalized) 

Eastbound US 54 F 59.7 1305' 2910' E 38.8 835' 2500' D 34.8 250' 1405' 

Westbound US 54 A 6.4 260' 695' A 8.9 185' 685' F 131.6 630' 705' 

Southbound MO 5 to Eastbound US 54 Off-Ramp F 98.4 2345' 3550' F 320.2 1940' 3545' F 398.6 3505' 3565' 

Southbound MO 5 to Westbound US 54 Off-Ramp A 3.6 <25' 130' A 2.6 <25' 80' A 2.5 <25' 140' 

Overall Intersection E 36.5 --- --- D 30.7 --- --- F 84.0 --- --- 

US 54 & Business Route 5 (Signalized) 

Eastbound US 54 D 51.8 280' 1450' D 37.2 230' 1385' C 30.0 130' 520' 

Westbound US 54 D 36.8 145' 530' D 46.2 215' 870' C 28.7 55' 430' 

Northbound Business Route 5 D 36.1 <25' 145' E 79.6 380' 1550' C 31.6 35' 240' 

Southbound Business Route 5 E 59.7 125' 645' D 45.1 30' 155' D 35.1 65' 210' 

Overall Intersection D 46.8 --- --- D 50.0 --- --- C 31.1 --- --- 
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Table 40: MO 5 Capacity Analysis – 2050 No-Build (VISSIM) 

Traffic 
Volume 
Scenario 

Segment Direction Type Lanes 

November AM Peak hour November PM Peak Hour August PM Peak Hour 

LOS 
Density  

(pc/mi/ln) 
Average Speed  

(mph) 
Total  

Traffic Volume 
LOS 

Density  
(pc/mi/ln) 

Average Speed  
(mph) 

Total  
Traffic Volume 

LOS 
Density  

(pc/mi/ln) 
Average Speed  

(mph) 
Total  

Traffic Volume 

Southbound MO 5 

2050 Before US 54 Interchange SB Basic 2 D 27.0 31.0 816 B 13.2 55.0 1355 F 56.2 22.0 1257 

2050 US 54 Off-Ramp SB Diverge 3 E 42.1 6.0 691 B 16.9 30.0 1309 F 71.8 6.0 1136 

2050 Between US 54 Ramps SB Basic 2 F 74.6 3.0 438 E 42.1 14.0 1109 F 131.5 4.0 951 

2050 Between US 54 On-Ramp and US 54 Off-Ramp SB Weave 3 F 108.3 1.0 441 F 84.4 5.0 1306 F 157.0 2.0 1053 

2050 Between US 54 Ramps SB Basic 2 A 1.7 59.0 199 A 9.2 61.0 1121 A 7.3 57.0 819 

2050 US 54 On-Ramp SB Merge 3 A 1.6 63.0 306 A 6.7 63.0 1266 A 5.1 62.0 951 

2050 After US 54 Interchange SB Basic 2 A 2.4 64.0 306 A 10.0 64.0 1271 A 7.5 63.0 952 

Northbound MO 5 

2050 Before US 54 Interchange NB Basic 2 A 10.7 59.0 1224 B 13.7 59.0 1584 B 13.8 59.0 1585 

2050 US 54 Off-Ramp NB Diverge 3 B 17.7 34.0 1223 B 11.1 51.0 1582 B 13.5 45.0 1585 

2050 Between US 54 Ramps NB Basic 2 A 4.4 64.0 561 A 7.0 64.0 900 A 7.0 64.0 899 

2050 US 54 On-Ramp NB Merge 3 A 4.2 63.0 799 A 7.6 62.0 1424 A 6.3 63.0 1181 

2050 After US 54 Interchange NB Basic 2 A 6.2 64.0 801 B 11.2 64.0 1430 A 9.3 64.0 1183 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Conceptual Interchange Study 
US 54 at Missouri Route 5 

Camdenton, Missouri 
September 16, 2025 

Page 127 of 152 

2050 Build (Phase 1) Operations 

The 2050 Build (Phase 1) traffic volumes were evaluated in SYNCHRO and VISSIM. The SYNCHRO 
evaluations are summarized in Table 41 for the November AM, November PM, and August PM 
peak hours. The VISSIM  evaluations are summarized in Table 42 and Table 43 for the November 
AM, November PM, and August PM peak hours.  
 
The SYNCHRO results show that the overall operating conditions of the following intersections 
are expected to operate at undesirable LOS (LOS E or worse): 

• US 54 and Cecil Street during the November and August PM peak hours (LOS F); 

• US 54 and Business Route 5 during the November AM peak hour (LOS E).  
 
Additionally, the SYNCHRO results show that the following intersection approaches are expected 
to operate at undesirable LOS: 

• Westbound US 54 at Cecil Street during the November and August PM peak hours (LOS 
F); 

• Southbound Cecil Street at US 54 during the November PM peak hour (LOS F); 

• Eastbound US 54 at Laker Pride Road/Jack Crowell Road during the November AM and 
November PM peak hours (LOS E and LOS F); 

• Northbound Laker Pride Road at US 54 during the November PM peak hour (LOS F); 

• Southbound Jack Crowell Road at US 54 during the November PM peak hour (LOS E); 

• Eastbound US 54 at Northbound MO 5 ramps during the November PM peak hour (LOS 
E); 

• Southbound MO 5 Off-Ramp at US 54 during the November AM, November PM, and 
August PM peak hours (LOS F); and 

• Eastbound US 54 at Business Route 5 during the November AM peak hour (LOS F). 
 
The VISSIM results show that the overall operating conditions of the following intersections are 
expected to operate at an undesirable LOS: 

• US 54 and Laker Pride Road/Jack Crowell Road during the November AM peak hour (LOS 
E); 

• US 54 and Business Route 5 during the November PM peak hour (LOS E).  
 
The VISSIM results show that the following intersection approaches are expected to operate at 
undesirable LOS: 

• Westbound US 54 at Cecil Street during the November and August PM peak hours (LOS 
F and LOS E); 

• Southbound Cecil Street at US 54 during the November PM peak hour (LOS F); 

• Westbound US 54 at Laker Pride Road/Jack Crowell Road during the November AM and 
PM peak hours (LOS F and LOS E); 

• Northbound Laker Pride Road at US 54 during the November AM and PM peak hours 
(LOS F); 
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• Southbound MO 5 Off-Ramp at US 54 Off-Ramp during the November PM peak hour (LOS 
F); 

• Northbound Business Route 5 at US 54 during the November PM peak hour (LOS E); and 

• Southbound Business Route 5 at US 54 during the November PM peak hour (LOS E). 
Also, the VISSIM results show all sections of MO 5 are expected to operate at acceptable LOS 
during all peak hours. However, 
 
The above results show that the Phase 1 configuration does provide an improvement in traffic 
operations during all peak hours under 2050 Build (Phase 1) conditions compared to 2050 No-
Build conditions. However, the failing approach operations shown in the SYNCHRO and VISSIM 
intersections results during the November and August PM peak hours are caused by the capacity 
constraint on eastbound and westbound US 54 between Laker Pride Road/Jack Crowell Road 
and Cecil Street. The two through lanes in each direction provided on this segment of US 54 are 
unable to handle the forecasted 2050 traffic volumes during the November and August PM peak 
hours. 
 
Furthermore, Figure 58 and Figure 59 show that the maximum eastbound and westbound US 54 
approach queues at several intersections during the November and August PM peak hours, 
respectively. As can be seen, these lengthy queues reach the limits of the models, resulting in 
approximately 572 and 1114 vehicles during November and August PM peak hours, respectively, 
are unable to enter the model due to capacity constraints on US 54. 
 
Overall, the proposed Boulevard (Phase 1) concept improvements are expected to provide 
operations improvements from 2050 No-Build conditions during all peak hours. However, the 
existing capacity constraint on US 54 between Laker Pride Road/Jack Crowell Road and Cecil 
Street is expected to result in several intersection approaches operating at failing level of 
service under 2050 Build (Phase 1) conditions during the November and August PM peak hours. 
Additional lane capacity along US 54 is needed to improve peak hour operations.  
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Figure 58: Maximum US 54 Approach Queues – 2050 Build (Phase 1) November PM 
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Figure 59: Maximum US 54 Approach Queues – 2050 Build (Phase 1) August PM 
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Table 41: Intersection Operating Conditions – 2050 Build (Phase 1) (SYNCHRO 10) 

Intersection/Approach 

November AM Peak Hour November PM Peak Hour August PM Peak Hour 

LOS Delay 
Max V/C 

& ICU 
Average 
Queue 

Maximum 
Queue 

LOS Delay 
Max V/C 

& ICU 
Average 
Queue 

Maximum 
Queue 

LOS Delay 
Max V/C 

& ICU 
Average 
Queue 

Maximum 
Queue 

US 54 & Cecil Street (Signalized) 

Eastbound US 54 A 8.7 0.74 100' 90' C 34.5 1.19 240' 210' B 12.3 0.81 105' 370' 

Westbound US 54 B 16.4 0.72 405' 570' F 156.9 1.31 1175' 1310' F 159.1 1.31 1490' 1730' 

Southbound Cecil Street C 30.3 0.58 25' 60' F 107.0 1.18 420' 650' C 33.0 0.77 45' 125' 

Overall Intersection B 12.7 0.72 --- --- F 94.6 1.04 --- --- F 93.9 1.06 --- --- 

US 54 & Laker Pride Road/Jack Crowell Road (Signalized) 

Eastbound US 54 E 61.1 1.09 995' 1115' F 82.0 1.13 1070' 1115' C 21.0 0.93 380' 640' 

Westbound US 54 C 31.7 1.21 235' 415' A 8.0 0.84 120' 95' B 18.4 1.24 230' 155' 

Northbound Laker Pride Road D 54.4 0.94 140' 275' F 94.1 1.06 185' 340' D 35.9 0.45 55' 105' 

Southbound Jack Crowell Road D 38.0 0.40 50' 105' E 72.4 1.02 50' 145' C 30.2 0.33 35' 75' 

Overall Intersection D 49.1 1.11 --- --- D 48.2 1.13 --- --- C 20.2 0.96 --- --- 

US 54 & Northbound MO 5 Ramps (Signalized) 

Eastbound US 54 D 40.0 0.92 285' 300' E 78.7 1.12 315' 890' C 30.9 0.91 335' 415' 

Westbound US 54 A 4.9 0.61 100' 135' B 15.2 0.99 1030' 1145' A 5.9 0.89 90' 115' 

Northbound MO 5 Off-Ramp D 37.0 0.62 180' 245' D 39.4 0.72 205' 275' D 36.8 0.59 200' 270' 

Overall Intersection C 26.3 0.80 --- --- D 41.0 0.94 --- --- B 18.4 0.87 --- --- 

US 54 & Southbound MO 5 Ramps (Unsignalized) 

Eastbound US 54 A <1.0 0.44 -- <25' A <1.0 0.50 -- <25' A <1.0 0.44 -- <25' 

Westbound US 54 A <1.0 0.35 -- <25' A <1.0 0.55 -- <25' A <1.0 0.48 -- <25' 

Southbound MO 5 to Eastbound US 54 Off-Ramp F >200 1.41 -- 640' F 132.8 1.41 -- 355' F 78.0 0.98 -- 275' 

Southbound MO 5 to Westbound US 54 Off-Ramp B 11.2 0.31 -- 35' C 20.5 0.41 -- 50' B 14.6 0.36 -- 40' 

Overall Intersection D 30.4 0.75 --- --- A 10.0 0.72 --- --- A 6.7 0.66 --- --- 

US 54 & Business Route 5 (Signalized) 

Eastbound US 54 F 98.7 1.11 660' 730' D 48.3 0.93 530' 720' D 43.0 0.82 315' 555' 

Westbound US 54 D 39.5 0.92 315' 405' D 38.7 0.95 700' 755' D 35.5 0.85 375' 700' 

Northbound Business Route 5 D 49.0 0.83 85' 130' D 49.6 0.84 185' 270' D 46.9 0.76 140' 205' 

Southbound Business Route 5 D 54.7 0.87 265' 385' D 50.6 0.56 50' 105' D 53.4 0.84 115' 195' 

Overall Intersection E 64.7 0.90 --- --- D 44.7 0.93 --- --- D 42.2 0.88 --- --- 
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Table 42: Intersection Operating Conditions – 2050 Build (Phase 1) (VISSIM) 

Intersection/Approach 

November AM Peak Hour November PM Peak Hour August PM Peak Hour 

LOS Delay 
Average 
Queue 

Maximum 
Queue 

LOS Delay 
Average 
Queue 

Maximum 
Queue 

LOS Delay 
Average 
Queue 

Maximum 
Queue 

US 54 & Cecil Street (Signalized) 

Eastbound US 54 A 8.1 60' 210' B 18.5 150' 775' B 10.9 75' 210' 

Westbound US 54 D 37.9 295' 1455' F 83.2 2905' 3315' E 61.3 2675' 3280' 

Southbound Cecil Street D 35.3 25' 220' F 102.8 670' 870' D 36.1 50' 300' 

Overall Intersection C 21.2 --- --- D 54.3 --- --- D 37.0 --- --- 

US 54 & Laker Pride Road/Jack Crowell Road (Signalized) 

Eastbound US 54 B 16.5 170' 840' B 17.2 155' 800' B 12.7 85' 480' 

Westbound US 54 F 117.5 1535' 3325' E 58.9 1845' 3200' C 21.2 260' 1735' 

Northbound Laker Pride Road F 101.5 350' 1455' F 105.2 535' 1600' D 35.5 <25 155' 

Southbound Jack Crowell Road D 39.4 <25 115' C 29.9 <25 105' C 34.2 <25 120' 

Overall Intersection E 59.9 --- --- D 44.2 --- --- B 18.1 --- --- 

US 54 & Northbound MO 5 Ramps (Signalized) 

Eastbound US 54 B 17.8 135' 830' D 36.0 410' 885' C 21.5 135' 690' 

Westbound US 54 A 3.4 <25 155' A 5.5 45' 420' A 4.6 25' 260' 

Northbound MO 5 Off-Ramp D 54.2 100' 390' D 47.6 90' 345' D 40.8 90' 345' 

Overall Intersection B 18.6 --- --- C 22.8 --- --- B 16.2 --- --- 

US 54 & Southbound MO 5 Ramps (Unsignalized) 

Eastbound US 54 A 1.8 <25 75' C 17.0 160' 1020' A 0.7 <25 45' 

Westbound US 54 A 1.5 <25 <25 A 3.4 30' 425' A 2.5 <25 85' 

Southbound MO 5 to Eastbound US 54 Off-Ramp D 31.6 160' 765' F 130.9 730' 2455' B 10.1 <25 260' 

Southbound MO 5 to Westbound US 54 Off-Ramp A 4.5 <25 150' A 3.9 <25 90' A 3.5 <25 110' 

Overall Intersection A 5.8 --- --- C 16.4 --- --- A 2.5 --- --- 

US 54 & Business Route 5 (Signalized) 

Eastbound US 54 D 39.5 240' 1330' D 38.5 260' 1590' D 37.3 170' 585' 

Westbound US 54 D 35.2 195' 620' E 67.1 550' 1710' C 30.5 135' 635' 

Northbound Business Route 5 D 43.2 35' 300' E 76.3 335' 1550' D 38.9 45' 240' 

Southbound Business Route 5 D 48.0 115' 595' D 55.0 40' 180' D 44.7 80' 285' 

Overall Intersection D 40.0 --- --- E 58.3 --- --- D 36.3 --- --- 
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Table 43: MO 5 Capacity Analysis – 2050 Build (Phase 1) (VISSIM) 

Traffic 
Volume 
Scenario 

Segment Direction Type Lanes 

November AM Peak hour November PM Peak Hour August PM Peak Hour 

LOS 
Density  

(pc/mi/ln) 
Average Speed  

(mph) 
Total  

Traffic Volume 
LOS 

Density  
(pc/mi/ln) 

Average Speed  
(mph) 

Total  
Traffic Volume 

LOS 
Density  

(pc/mi/ln) 
Average Speed  

(mph) 
Total  

Traffic Volume 

Southbound MO 5 

2050 Before US 54 Interchange SB Basic 2 A 7.3 60.0 856 B 11.7 60.0 1360 B 12.3 60.0 1426 

2050 US 54 Off-Ramp SB Diverge 3 A 4.5 63.0 854 A 7.1 64.0 1358 A 7.5 64.0 1424 

2050 Between US 54 Ramps SB Basic 2 A 4.8 64.0 612 B 13.3 53.0 1196 A 9.6 64.0 1216 

2050 Between US 54 On-Ramp and US 54 Off-Ramp SB Weave 3 A 6.2 49.0 882 D 33.4 27.0 1655 B 11.2 52.0 1743 

2050 Between US 54 Ramps SB Basic 2 A 3.2 62.0 400 B 11.1 61.0 1361 B 11.4 62.0 1415 

2050 US 54 On-Ramp SB Merge 3 A 2.7 63.0 511 A 8.0 63.0 1507 A 8.2 63.0 1545 

2050 After US 54 Interchange SB Basic 2 A 4.0 64.0 509 B 11.9 63.0 1508 B 12.2 63.0 1541 

Northbound MO 5 

2050 Before US 54 Interchange NB Basic 2 A 10.6 59.0 1224 B 13.7 59.0 1584 B 13.8 59.0 1585 

2050 US 54 Off-Ramp NB Diverge 3 A 6.6 62.0 1223 A 8.4 63.0 1583 A 8.4 63.0 1585 

2050 Between US 54 Ramps NB Basic 2 A 4.4 64.0 561 A 7.0 64.0 900 A 7.0 64.0 899 

2050 US 54 On-Ramp NB Merge 3 A 4.7 63.0 890 A 8.4 62.0 1555 A 8.4 62.0 1559 

2050 After US 54 Interchange NB Basic 2 A 6.9 64.0 890 B 12.2 64.0 1557 B 12.3 64.0 1563 
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2050 Build Operations (Phase 2) 

The 2050 Build (Phase 2) traffic volumes were evaluated in SYNCHRO and VISSIM. The SYNCHRO 
evaluations are summarized in Table 44 for the November AM, November PM, and August PM 
peak hours. The VISSIM  evaluations are summarized in Table 45 and Table 46 for the November 
AM, November PM, and August PM peak hours.  
 
The SYNCHRO results show that the overall operating conditions of all study intersections are 
expected to operate at an acceptable level of service (LOS D or better) during all peak hours. 
Furthermore, all individual intersection approaches are expected to operate at an acceptable 
LOS during all peak hours except for of the following approaches: 

• Northbound U-Turn at US 54 during the November AM, November PM, and August PM 
peak hours (LOS E); 

• Southbound Cecil Street at US 54 during the November PM peak hour (LOS F); 

• Southbound MO 5 Off-Ramp at US 54 during the November AM, November PM, and 
August PM peak hours (LOS F); and 

• Southbound Business Route 5 at US 54 during the November AM peak hour (LOS E). 
 
The VISSIM results show that the overall operating conditions of all study area intersections and 
individual intersection approaches are expected to operate at acceptable LOS during all peak 
hours. Furthermore, the VISSIM results show that all sections of MO 5 are expected to operate 
at an acceptable LOS during all peak hours.  
 
Furthermore, Figure 60, Figure 61, and Figure 62 show that the maximum eastbound and 
westbound approach queues at several intersections during the November AM, November PM, 
and August PM peak hours, respectively. As can be seen these approach queues are expected to 
decrease significantly from 2050 No-Build conditions. 
 
Note, the SYNCHRO results show LOS F operations at the southbound Cecil Street approach at 
US 54 during the November PM peak hour and the southbound MO 5 to eastbound US 54 off-
ramp during all peak hours due to the heavy right-turn volume. SYNCHRO has difficulties 
accurately analyzing yielding right-turn delays when the movement is heavy. Under 2050 Build 
(Phase 2) conditions the southbound Cecil Street at US 54 right-turn volume is 565 vph during 
the November PM peak hour and the southbound MO 5 to eastbound US 54 off-ramp volume is 
475 vph, 325 vph, and 330 vph during the November AM, November PM, and August PM peak 
hours, respectively. The VISSIM results show that the southbound Cecil Street approach at US 
54 is expected to operate at LOS D during the November PM peak hour and the southbound MO 
5 to eastbound US 54 off-ramp is expected to operate at LOS D or better during all peak hours. 
It is our experience that the VISSIM results are more accurate at predicting yielding right-turn 
delay when the movement is heavy. 
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Additionally, the SYNCHRO results show LOS E operations at the southbound Business Route 5 
approach at US 54 during the November AM peak hour and at the northbound U-Turn approach 
at US 54 during all peak hours due to the signal timing adjustments at both these intersections. 
Under 2050 Build (Phase 2) conditions, the signal timing at Business Route 5 and Cecil Street 
were adjusted to be coordinated with the other traffic signals along US 54. Much of the green 
time at Business Route 5 and Cecil Street are allocated to the eastbound and westbound US 54 
through movements. The longer green times were used to maximize progress of traffic volume 
on the major throughfares (US 54), which resulted in increased delays for the side-street 
movements.  
 
Overall, the proposed Boulevard (Phase 2) concept improvements are expected to address 
mobility concerns along US 54 by providing additional lane capacity along the corridor 
between the Northbound MO 5 ramps and Cecil Street, which is expected to relieve the 
eastbound and westbound US 54 bottlenecks along the corridor.  
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Figure 60: Maximum US 54 Approach Queues – 2050 Build (Phase 2) November AM 
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Figure 61: Maximum US 54 Approach Queues – 2050 Build (Phase 2) November PM 
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Figure 62: Maximum US 54 Approach Queues – 2050 Build (Phase 2) August PM 
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Table 44: Intersection Operating Conditions – 2050 Build (Phase 2) (SYNCHRO) 

Intersection/Approach 

November AM Peak Hour November PM Peak Hour August PM Peak Hour 

LOS Delay 
Max V/C 

& ICU 
Average 
Queue 

Maximum 
Queue 

LOS Delay 
Max V/C 

& ICU 
Average 
Queue 

Maximum 
Queue 

LOS Delay 
Max V/C 

& ICU 
Average 
Queue 

Maximum 
Queue 

US 54 & Cecil Street (Signalized) 

Eastbound US 54 C 22.3 0.94 340' 310' D 49.2 1.03 565' 1095' C 32.3 0.91 395' 490' 

Westbound US 54 B 11.6 0.50 230' 265' B 15.9 0.72 410' 465' C 34.0 0.97 775' 935' 

Northbound U-Turn E 58.7 0.65 105' 150' E 78.7 0.95 215' 325' E 60.7 0.71 120' 195' 

Southbound Cecil Street C 32.2 0.61 25' 65' F 528.8 2.36 630' 860' D 46.4 0.84 85' 180' 

Overall Intersection C 20.7 0.81 --- --- F 100.0 1.07 --- --- D 35.6 0.93 --- --- 

US 54 & Laker Pride Road/Commercial Driveway (Signalized) 

Eastbound US 54 C 32.9 0.91 340' 410' C 24.0 0.85 295' 310' C 20.7 0.84 385' 480' 

Westbound US 54 C 28.6 0.66 345' 405' B 18.5 0.88 360' 375' C 27.4 0.84 590' 615' 

Northbound Laker Pride Road D 45.5 0.73 70' 160' E 60.8 0.76 145' 270' D 35.5 0.41 30' 70' 

Southbound Driveway A 1.4 0.17 <25 <25 A 2.1 0.20 <25 <25 A 1.4 0.17 <25 <25 

Overall Intersection C 32.0 0.79 --- --- C 24.5 0.81 --- --- C 24.7 0.81 --- --- 

US 54 & Jack Crowell Road (Signalized) 

Eastbound US 54 B 12.5 0.75 260' 285' B 12.8 0.70 310' 355' A 9.5 0.66 220' 285' 

Westbound US 54 B 19.2 0.59 395' 445' B 10.5 0.91 430' 160' B 12.7 0.90 120' 120' 

Southbound Jack Crowell Road D 40.4 0.47 60' 115' C 32.2 0.41 50' 100' D 35.8 0.38 45' 95' 

Overall Intersection B 16.1 0.70 --- --- B 12.2 0.72 --- --- B 11.9 0.71 --- --- 

US 54 & Northbound MO 5 Ramps (Signalized) 

Eastbound US 54 C 31.0 0.92 545' 630' C 27.5 0.97 290' 365' C 24.7 0.80 450' 555' 

Westbound US 54 A 7.2 0.68 75' 95' C 27.5 1.04 630' 1175' B 13.1 0.97 135' 1005' 

Northbound MO 5 Off-Ramp D 42.3 0.65 205' 275' D 42.0 0.68 220' 295' D 39.3 0.66 215' 285' 

Overall Intersection C 23.9 0.80 --- --- C 29.3 0.94 --- --- C 20.5 0.87 --- --- 

US 54 & Southbound MO 5 Ramps (Unsignalized) 

Eastbound US 54 A <1.0 0.44 -- <25' A <1.0 0.50 -- <25' A <1.0 0.44 -- <25' 

Westbound US 54 A <1.0 0.35 -- <25' A <1.0 0.55 -- <25' A <1.0 0.48 -- <25' 

Southbound MO 5 to Eastbound US 54 Off-Ramp F >200 1.41 -- 640' F 132.8 1.41 -- 355' F 78.0 0.98 -- 275' 

Southbound MO 5 to Westbound US 54 Off-Ramp B 11.6 0.33 -- 35' C 19.0 0.38 -- 45' C 17.9 0.43 -- 55' 

Overall Intersection D 30.5 0.75 --- --- A 9.9 0.72 --- --- A 6.8 0.66 --- --- 

US 54 & Business Route 5 (Signalized) 

Eastbound US 54 D 38.5 0.88 500' 550' C 34.8 0.84 490' 595' C 24.6 0.57 275' 345' 

Westbound US 54 D 36.9 1.10 210' 320' C 29.2 0.90 515' 490' C 24.3 0.80 320' 385' 

Northbound Business Route 5 D 40.4 0.75 85' 135' D 51.4 0.88 170' 255' D 43.0 0.80 115' 180' 

Southbound Business Route 5 E 68.6 0.96 275' 420' D 49.1 0.58 45' 90' D 53.8 0.77 120' 185' 

Overall Intersection D 43.3 0.90 --- --- D 36.4 0.93 --- --- C 31.9 0.88 --- --- 
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Table 45: Intersection Operating Conditions – 2050 Build (Phase 2) (VISSIM) 

Intersection/Approach 

November AM Peak Hour November PM Peak Hour August PM Peak Hour 

LOS Delay 
Average 
Queue 

Maximum 
Queue 

LOS Delay 
Average 
Queue 

Maximum 
Queue 

LOS Delay 
Average 
Queue 

Maximum 
Queue 

US 54 & Cecil Street (Signalized) 

Eastbound US 54 A 5.6 <25' 365' C 21.5 305' 1390' B 17.9 95' 525' 

Westbound US 54 B 11.1 35' 335' B 16.9 90' 550' C 24.9 245' 1240' 

Northbound U-Turn D 42.4 35' 210' D 41.2 70' 330' C 32.1 30' 210' 

Southbound Cecil Street B 19.1 <25' 95' D 37.4 145' 725' C 26.8 35' 265' 

Overall Intersection B 10.5 --- --- C 23.2 --- --- C 23.0 --- --- 

US 54 & Laker Pride Road/Commercial Driveway (Signalized) 

Eastbound US 54 C 29.4 215' 720' C 21.8 125' 410' B 15.3 75' 420' 

Westbound US 54 C 27.3 160' 585' C 20.6 195' 1050' C 23.7 265' 1255' 

Northbound Laker Pride Road C 32.0 45' 250' C 34.1 65' 535' C 31.0 <25' 90' 

Southbound Driveway B 16.5 <25' 60' B 17.0 <25' 55' B 18.5 <25' 55' 

Overall Intersection C 28.8 --- --- C 22.3 --- --- C 20.4 --- --- 

US 54 & Jack Crowell Road (Signalized) 

Eastbound US 54 B 15.1 50' 280' B 10.2 50' 280' A 8.1 40' 245' 

Westbound US 54 B 16.4 70' 585' B 15.0 110' 1010' B 19.3 150' 1045' 

Southbound Jack Crowell Road D 51.7 25' 180' D 43.2 25' 135' D 39.2 <25' 140' 

Overall Intersection B 16.8 --- --- B 13.7 --- --- B 15.0 --- --- 

US 54 & Northbound MO 5 Ramps (Signalized) 

Eastbound US 54 B 14.2 100' 690' C 23.7 220' 830' B 18.7 115' 615' 

Westbound US 54 A 7.1 <25' 180' B 13.0 100' 805' B 15.7 125' 835' 

Northbound MO 5 Off-Ramp D 45.8 100' 375' D 46.1 105' 370' D 44.9 105' 385' 

Overall Intersection B 16.7 --- --- C 21.1 --- --- C 20.6 --- --- 

US 54 & Southbound MO 5 Ramps (Unsignalized) 

Eastbound US 54 A 0.8 <25' 95' A 2.5 <25' 170' A 0.6 <25' 65' 

Westbound US 54 A 1.3 <25' 30' A 3.1 <25' 25' A 3.5 <25' 50' 

Southbound MO 5 to Eastbound US 54 Off-Ramp D 26.6 135' 765' D 30.3 110' 645' A 8.2 <25' 215' 

Southbound MO 5 to Westbound US 54 Off-Ramp A 4.6 <25' 140' A 5.7 <25' 120' A 6.0 <25' 140' 

Overall Intersection A 4.6 --- --- A 4.9 --- --- A 3.0 --- --- 

US 54 & Business Route 5 (Signalized) 

Eastbound US 54 C 23.9 125' 630' C 23.6 130' 640' C 22.5 95' 465' 

Westbound US 54 C 33.7 185' 670' C 25.2 175' 980' C 20.2 105' 735' 

Northbound Business Route 5 D 46.1 40' 450' D 48.1 290' 1555' C 33.1 35' 220' 

Southbound Business Route 5 D 49.6 110' 605' D 44.4 30' 135' D 43.5 80' 265' 

Overall Intersection C 34.2 --- --- C 30.2 --- --- C 26.5 --- --- 
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Table 46: MO 5 Capacity Analysis – 2050 Build (Phase 2) (VISSIM) 

Traffic 
Volume 
Scenario 

Segment Direction Type Lanes 

November AM Peak hour November PM Peak Hour August PM Peak Hour 

LOS 
Density  

(pc/mi/ln) 
Average Speed  

(mph) 
Total  

Traffic Volume 
LOS 

Density  
(pc/mi/ln) 

Average Speed  
(mph) 

Total  
Traffic Volume 

LOS 
Density  

(pc/mi/ln) 
Average Speed  

(mph) 
Total  

Traffic Volume 

Southbound MO 5 

2050 Before US 54 Interchange SB Basic 2 A 7.3 60.0 856 B 11.7 60.0 1360 B 12.3 60.0 1426 

2050 US 54 Off-Ramp SB Diverge 3 A 4.5 63.0 854 A 7.1 64.0 1358 A 7.5 64.0 1424 

2050 Between US 54 Ramps SB Basic 2 A 4.8 64.0 612 A 9.5 64.0 1203 A 9.6 64.0 1216 

2050 Between US 54 On-Ramp and US 54 Off-Ramp SB Weave 3 A 6.5 48.0 900 B 11.7 51.0 1795 B 12.0 52.0 1841 

2050 Between US 54 Ramps SB Basic 2 A 3.4 62.0 419 B 11.9 62.0 1473 B 12.2 62.0 1514 

2050 US 54 On-Ramp SB Merge 3 A 2.8 63.0 531 A 8.6 63.0 1619 A 8.7 63.0 1644 

2050 After US 54 Interchange SB Basic 2 A 4.1 64.0 528 B 12.8 63.0 1617 B 13.0 63.0 1643 

Northbound MO 5 

2050 Before US 54 Interchange NB Basic 2 A 10.6 59.0 1224 B 13.7 59.0 1584 B 13.8 59.0 1585 

2050 US 54 Off-Ramp NB Diverge 3 A 6.6 62.0 1223 A 8.4 63.0 1583 A 8.4 63.0 1585 

2050 Between US 54 Ramps NB Basic 2 A 4.4 64.0 561 A 7.0 64.0 900 A 7.0 64.0 899 

2050 US 54 On-Ramp NB Merge 3 A 4.8 63.0 899 A 8.8 61.0 1627 A 9.1 61.0 1681 

2050 After US 54 Interchange NB Basic 2 A 7.0 64.0 898 B 12.8 63.0 1627 B 13.2 63.0 1679 
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SAFETY ANALYSIS 

Predictive Safety Analysis 

To evaluate the safety implication of the proposed changes, safety conditions were analyzed 
using the AASHTO Highway Safety Manual (HSM; 1st Edition, 2010).  The Highway Safety Manual 
methodologies are the preferred method for predictive safety analysis. The HSM provides 
guidance for quantifying crashes resulting from design decisions on a specific facility. The HSM 
methodology estimates future safety performance using Safety Performance Functions (SPFs) 
for specific facilities that are based in statistical crash data and geometric features. HSM 
methodologies also allows the ability to apply local calibration factors for specific roadway and 
intersection types to better estimate the safety performance. 
 
National Cooperative Highway Research Program (NCHRP) has developed spreadsheet tools to 
assist with the implementation of HSM Part C, predictive methods, based on research studies. 
The HSM suburban/urban arterial spreadsheet was used to predict crashes along US 54 to 
compare the No-build Conditions to the Build Conditions.  
 
The first edition of the HSM lacks expansive research on freeway facilities. However, Chapters 
18 and 19 of the 2014 Supplement to the HSM includes research on the freeway segments and 
speed-change lanes as well as freeway ramps and freeway terminals.  The Enhanced Interchange 
Safety Analysis Tool (ISATe), developed in cooperation with NCHRP, incorporates research from 
Chapters 18 and 19 of HSM for assessing the safety effects of basic geometric design along the 
freeway mainline, freeway ramps, and freeway terminals.  As a result, the ISATe spreadsheet 
tool was used to predict the change in safety along the mainline freeway, freeway ramps and 
ramp terminals along the Missouri Route 5 corridor within the project area. The HSM 
segmentation guidance was followed as closely as practical. Crash prediction models were 
developed for the future traffic analysis years of 2030 (the projected opening year) to 2050 
(design year).  
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No-Build Condition 
The No-build scenario assumes that the existing geometrics along the freeway and at the existing 
interchange will stay same over the 20-year timeframe. MO 5 freeway (red lines), freeway ramps 
(purple lines), and freeway terminals (green circles) and HSM Arterial segments (blue lines) and 
HSM Arterial intersections (yellow circles) are shown in Figure 63 for the No-build Condition.  
 

 
Figure 63: ISATe and HSM Study Area – No-build Condition 
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Build Condition 
The Build Condition assumes that Laker Pride Road (south side of US 54) will be rerouted to form 
a new 3-leg signalized intersection with US 54 between Jack Crowell Road and Cecil Street. It 
also includes expanding US 54 from an undivided five-lane section (two lanes in each direction 
plus a center two-way left-turn lane) to a divided six-lane section (three lanes in each direction) 
from Cecil Street to the intersection with the northbound MO 5 ramps, where the westbound 
lane terminates as a separate right-turn lane to go north on MO 5. It should be noted that the 
HSM methodology does not currently include a six-lane divided roadway facility type for safety 
analysis, so a four-lane divided highway was used as the next closest analysis available for the 
segments.  Additionally, for the intersections east of the northbound terminals, the mainline 
left-turn phasing was assumed to be changed to protected only since mainline left-turns would 
be crossing three through lanes in the opposing direction.  MO 5 (red lines), freeway ramps 
(purple lines), and freeway terminals (green circles) and HSM Arterial segments (blue lines) and 
HSM Arterial intersections (yellow circles) are shown in Figure 64 for the Build Condition. 
 

Figure 64: ISATe and HSM Study Area – Build Condition 
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The safety analysis considers the same 20-year period (2030 to 2050) as the traffic analysis to 
determine the potential change in safety between the No-Build Condition and the Build 
Condition. Table 47 below shows the predicted change in crashes over twenty years along MO 
5 and US 54 between the No-Build Condition and the Build Condition. The detailed results, 
segmentation map, and printouts of the ISATe/HSM inputs and outputs are provided in the 
Appendix G. It should be noted that the ISATe program does not consider vertical curvature, 
slowdowns in traffic due to congestion or queuing issues that could be experienced along the 
corridor(s). As seen in Table 47, the Build improvements to US 54 are predicted to have a 10.4% 
reduction to the overall study area.   
 
Table 48 below shows the predicted change in crashes over twenty years but limited to the 
improvement area, along US 54 between the MO 5 northbound ramps and Cecil Street. When 
focusing in on the improvement area, the proposed changes are predicted to have a 17.2% 
reduction in crashes when compared to the No Build condition.   
 
The US 54 and Jack Crowell Road/Laker Pride Road intersection will change from a four-leg 
intersection to a three-leg intersection which is predicted to have a reduction in crashes.  With 
this change, Laker Pride Road will be re-routed to a separate three-leg signalized intersection 
with US 54 between Jack Crowell Road and Cecil Street which will add crashes that the no-build 
condition does not have.  Overall, this modification is predicted to have a slight reduction in 
crashes at the intersections. 
 
For the arterial segments east of the MO 5 northbound terminal (segments 4 and 5), the 
decrease in crashes is much more significant with a 57.3% reduction as is the direct result of 
providing a divided highway (median barrier) in the build scenario, which eliminates left-turn 
conflicts in the segments and proves to be a significant safety improvement.  
 
The minor decrease in crashes at US 54 and Northbound MO 5 ramp terminal is due to the 
addition of a westbound US 54 right-turn lane at the terminal. Because of the additional lanes 
along US 54 east of the terminal, the westbound approach gains a separate right-turn lane with 
improved storage capacity to improve traffic flow. 
 
As mentioned earlier, the HSM calculations do not include impacts related to congestion or 
queuing. Further, the current HSM methodology does not have the ability to evaluate the safety 
impacts of adding a through lane at intersections. Therefore, the HSM safety analysis at the 
intersection of US 54 and Cecil Street does not reflect a reduction in predicted crashes in Table 
47 or Table 48. Although the analysis and tables do not show a crash reduction, it is reasonable 
to anticipate a reduction in crashes due to additional through lanes along US 54 which is 
intended to reduce queuing and therefore minimize the potential for rear end collisions.  
 
Overall, the Build Condition is predicted to have approximately 17.2% fewer crashes over the 
20-year period when compared to the No-Build Condition within the area of improvement.
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Table 47: Safety Results – Change in Predicted Crashes in Overall Study Area Over 20-Years (ISATe & HSM) 

Facility 

No-Build Condition Build Condition Changes in Crashes 

F&I PDO Total F&I PDO Total F&I PDO Total 
% 

Change 
in Total 

Intersection 1 crashes: 
(US 54 & Business Route 5) 

158.9 251.5 410.4 158.9 251.5 410.4 0.0 0.0 0.0 0.0% 

Intersection 2 crashes: 
(No-Build: US 54 & Jack Crowell 
Road/Laker Pride Road)  
(Build: US 54 & Jack Crowell Road) 

253.6 390.5 644.1 77.9 134.3 212.1 ‐175.8 ‐256.2 ‐432.0 ‐67.1% 

Intersection 3 crashes: 
(US 54 & Cecil Street) 

100.5 192.3 292.8 100.5 192.3 292.8 0.0 0.0 0.0 0.0% 

Intersection 4 crashes: 
(Build: US 54 & Laker Pride Road) 

   108.7 209.1 317.8 108.7 209.1 317.8  

Arterial segments (1-3) crashes: 67.3 167.7 235.0 67.3 167.7 235.0 0.0 0.0 0.0 0.0% 

Arterial segments (4-5) crashes:  97.2 246.4 343.6 37.8 108.8 146.7 ‐59.4 ‐137.6 ‐197.0 ‐57.3% 

Total Arterial HSM Crashes 677.5 1248.4 1925.9 551.0 1063.7 1614.7 ‐126.5 ‐184.7 ‐311.2 ‐16.2% 

Freeway segments, crashes: 72.4 245.7 318.1 72.4 245.7 318.1 0.0 0.0 0.0 0.0% 

Ramp segments, crashes: 46.0 84.6 130.6 46.0 84.6 130.6 0.0 0.0 0.0 0.0% 

Crossroad ramp terminals, crashes: 261.4 737.9 999.3 238.6 722.1 960.7 ‐22.8 ‐15.8 ‐38.6 ‐4.0% 

Total ISATe Crashes  379.8 1068.3 1448.0 356.9 1052.5 1409.4 ‐22.8 ‐15.8 ‐38.6 ‐2.7% 

Total Study Area Crashes 1057.3 2316.7 3373.9 907.9 2116.3 3024.2 ‐149.3 ‐200.4 ‐349.8 ‐10.4% 
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Table 48: Safety Results – Change in Predicted Crashes in Modified Study Area Over 20-Years (ISATe & HSM) 

Facility 

No-Build Condition Build Condition Changes in Crashes 

F&I PDO Total F&I PDO Total F&I PDO Total 
% 

Change 
in Total 

Intersection 2 crashes: 
(No-Build: US 54 & Jack Crowell 
Road/Laker Pride Road)  
(Build: US 54 & Jack Crowell Road) 

253.6 390.5 644.1 77.9 134.3 212.1 ‐175.8 ‐256.2 ‐432.0 ‐67.1% 

Intersection 3 crashes: 
(US 54 & Cecil Street) 

100.5 192.3 292.8 100.5 192.3 292.8 0.0 0.0 0.0 0.0% 

Intersection 4 crashes: 
(Build: US 54 & Laker Pride Road) 

   108.7 209.1 317.8 108.7 209.1 317.8  

US 54 segments (4-5) crashes:  
(MO 5 NB ramps to Cecil St):  

97.2 246.4 343.6 37.8 108.8 146.7 ‐59.4 ‐137.6 ‐197.0 ‐57.3% 

US 54 and NB MO 5 ramp terminal, 
crashes: 

201.6 556.1 757.7 178.8 540.4 719.1 -22.8 -15.8 -38.6 -5.1% 

Total Study Area Crashes 652.9 1385.3 2038.2 503.7 1184.9 1688.5 -149.3 -200.5 -349.8 -17.2% 
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SUMMARY OF FINDINGS  

US Route 54 (US 54) is a key mobility corridor for regional and intercity traffic. Nationally, US 54  
runs 1,200 miles from Griggsville, Illinois to El Paso, Texas. In Missouri, US 54 connects the Lake 
of the Ozarks to communities such as Louisiana (near the Champ Clark Mississippi River Bridge 
at the Illinois border), Bowling Green (at US 61), Mexico, Kingdom City (at I-70), Jefferson City 
(crossing the Senator Roy Blunt Missouri River Bridge and intersecting US 50 and US 63), and 
Nevada (at I-49 near the Kansas border). Within the study area, US 54 provides access to/from 
Missouri Route 5 (MO 5), recreational and entertainment opportunities associated with the Lake 
of the Ozarks, commercial and residential properties, and schools such as Camdenton High 
School, Oak Ridge Intermediate School, and Hawthorn Elementary School. 
 
MoDOT has been upgrading US 54 to an expressway through the Lake of the Ozarks area over 
the past 15 years, resulting in the removal of all the traffic signals between Kingdom City and 
Camdenton. As a result, the traffic signals at the intersections of US 54 with Laker Pride and Cecil 
Street are the only traffic signals remaining on US 54 between Kingdom City and MO 5. These 
intersections create capacity bottlenecks along this section of US 54 resulting in congestion and 
associated roadway crashes.   
 
This study was undertaken to identify and examine alternatives to improve the short and long-
term safety and traffic operations of the US 54/MO 5 interchange and of US 54 in Camdenton 
between the south end of the Lake of the Ozarks US 54 Expressway and the MO 5 interchange.  
As such, the study examined US 54 between Cecil Street and Business Route 5 as well as MO 5 
between Business Route 5 and Missouri Route 7. 
 
The study’s preferred alternative is a “Boulevard” configuration, that: 

• Widens US 54 to six (6) lanes between Cecil Street and the MO 5 interchange. 

• Installs a raised center median in the widened section to control left turns. 

• Relocates the Laker Pride Road intersection approximately 1200 feet to the east to a 
new traffic signal at a commercial driveway in the vicinity of Gerbes. 

• Provides a signalized U-turn movement at the Jack Crowell Road traffic signal for 
westbound traffic. 

• Provides a signalized U-turn movement at the Cecil Road traffic signal for eastbound 
traffic via a new jughandle. The existing eastbound to northbound left turn traffic will 
also use the new jughandle.  

 
The Boulevard concept recognizes the commercial nature of his section of US 54 and provides 
an opportunity to extend Camdenton’s US 54 urban character east of MO 5 to Cecil Street 
through elements such as lower speeds, signalized intersections, street lighting, and gateway 
signage. The posted speed limit for this section of US 54 under the Boulevard concept is 
recommended to be 35 miles per hour.  
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MoDOT can build this project in two phases. Phase 1 widens US 54 between the northbound MO 
5 ramps and Laker Pride/Jack Crowell Road. Phase 2 relocates Laker Pride Road, installs the U-
turn movements, and widens US 54 between Jack Crowell Road and Cecil Street.  
 
Phase 1 includes: 

• The construction of a third eastbound lane on US 54 from the northbound MO 5 ramps 
to Laker Pride Road where it terminates as a right-turn lane at Laker Pride Road.  

• Building a third westbound lane on US 54 lane from the eastern approach to Laker Pride 
Road, terminating as a right-turn at the northbound MO 5 ramps.  

• Installs a raised center median on US 54 between the northbound MO 5 ramps to Laker 
Pride Road/Jack Crowell Road.  

• Restriction of all driveways on US 54 between MO 5 and Laker Pride/Jack Crowell Road 
to right-in right-out access.  

o Businesses on the north side of US 54 have left turn access to/from US 54 via 
existing connections to Jack Crowell Road. 

o Businesses on the south side of US 54 have left-turn access to/from US 54 via 
existing and new driveway connections to Laker Pride Road.  

 
Based on property lines obtained from the Camden County GIS website, the construction of 
Phase 1 will require the acquisition of approximately 0.37 acres, impacting six parcels. The actual 
existing right-of-way needs will be more precisely determined in the design phase. The 
construction estimate (rounded) for Phase 1 is $4,500,000. 
 
Phase 2 extends the widening of US 54 to six lanes from Laker Pride/Jack Crowell Road to Cecil 
Street.  Phase 2 also: 

• Installs a raised center median in the widened section to control left turns.  The results 
in the restriction of all driveways on US 54 between Jack Crowell Road and Cecil Street 
to right-in right-out access.  

• Relocates the Laker Pride Road intersection approximately 1200 feet to the east to a 
new traffic signal at a commercial driveway in the vicinity of Gerbes. This intersection 
will include an eastbound US 54 right-turn lane and northbound dual left-turn lanes.  

• Provides a signalized U-turn movement at the Jack Crowell Road traffic signal for 
westbound traffic. 

• Provides a signalized U-turn movement at the Cecil Street traffic signal for eastbound 
traffic via a new jughandle. The existing eastbound to northbound left turn traffic will 
also use the new jughandle. 
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Based on property lines obtained from the Camden County GIS website, the construction of 
Phase 2 will require the acquisition of approximately 3.33 acres, impacting twenty-four parcels. 
The actual existing right-of-way needs will be more precisely determined in the design phase. 
The construction estimate (rounded) for Phase 2 is $11,000,000. 
 
The study team conducted an analysis of historical crash data and predicted future safety 
performance. Crashes in the segments between the northbound MO 5 Ramps and Cecil Street 
are comprised of approximately 39% rear ends and approximately 28% left-turn related crashes.  
Should improvements be made to minimize or eliminate left-turns from driveways and to reduce 
congestion and queuing, then significant safety improvements could be expected along these 
segments, especially when considering the predominate types of crashes in the historical crash 
data.   
 
The proposed improvements aim to reduce crashes related to left turning vehicles and rear ends 
through access management practices. Implementing a median barrier on US 54 instead of a 
two-way left-turn lane eliminates left-turning conflict points at driveways. The additional lane 
on US 54 in both directions serves to separate turning vehicles from through traffic to improve 
traffic flow and reduce the potential for rear end collisions.  
 
Based on the predictive safety analysis, the Phase 2 Build condition is predicted to have 
approximately 17.2% fewer crashes over the 20-year period when compared to the No-Build 
Condition within the area of improvement. Also, the US 54 segments between the signalized 
intersections of the northbound MO 5 ramps and Cecil Street is predicted to have approximately 
57.3% reduction in crashes due to the proposed divided highway (median barrier) provided in 
the build scenario, which eliminates left-turn conflicts in the segments and provides a significant 
safety improvement.  
 
For the arterial segments east of the MO 5 northbound terminal (segments 4 and 5), the 
decrease in crashes is much more significant with a 57.3% reduction as is the direct result of 
providing a divided highway (median barrier) in the build scenario, which eliminates left-turn 
conflicts in the segments and proves to be a significant safety improvement.  
 
The study team completed traffic modeling with the VISSIM traffic analysis software to 
determine capacity needs and estimate how much the proposed improvements would lower 
delay. The team modeled several scenario years, including 2024 (completion of base traffic 
counts), 2030 (estimated Phase 1 construction year), and 2050 (design year). For each of these 
years the study team evaluated AM and PM peak periods for November conditions (when school 
is in session) as well as the August PM peak period for August traffic. 
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Traffic modeling shows that Phase 1 improvements will provide an acceptable level of service 
(LOS D or better) during the November AM and PM peak periods as well as August PM peak 
period until sometime around 2035. The Phase 1 improvements, by themselves, will reach their 
capacity sometime between 2035 and 2050 due to capacity constraints in the existing four-lane 
section between the Lake Pride/Jack Crowe Road and Cecil Street traffic signals. Phase 2 
improvements provide adequate capacity for an acceptable level of service (LOS D or better) 
through 2050.  
 
In addition to intersection and freeway operations, VISSIM provides network-wide performance 
measures that measure the effectiveness of alternatives. VISSIM modeling shows the following 
network delay reductions for 2024 and 2030 build conditions from 2024 and 2030 no-build 
conditions, respectively. 
 

Peak Periods 2024 Traffic Volumes 2030 Traffic Volumes 

November AM Peak 39% delay reduction 54% delay reduction 

November PM Peak 57% delay reduction 69% delay reduction 

August PM Peak 66% delay reduction 64% delay reduction 

 
These results show considerable improvement in the overall roadway network performance for 
Phase 1 for short-term growth. 
 
VISSIM modeling shows the following network delay reductions for 2050 traffic volumes. 
 

Peak Periods 
Phase 1 with 

2050 Traffic Volumes 
Phase 2 with 

2050 Traffic Volumes 

November AM Peak 66% delay reduction 78% delay reduction 

November PM Peak 38% delay reduction 70% delay reduction 

August PM Peak 81% delay reduction 83% delay reduction 

 
2050 modeling results show that both Phases 1 and 2 provide an improvement in all network-
wide metrics. However, the VISSIM models also show that with Phase 1, by 2050 approximately 
572 vehicles are unable to enter the road network during the November PM peak period. This 
“unmet demand” shows that there is not adequate capacity for all the vehicles seeking to travel 
on US 54 during that time, resulting in roadway congestion. The August PM peak period has an 
unmet demand of 1114 vehicles. The modeling data also shows that there is an additional travel 
delay reduction with Phase 2 improvements. The results of this analysis show that Phase 1 
improvements will address existing congestion, but that Phase 2 construction will be needed to 
provide the capacity required for projected traffic growth. 
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The proposed improvements improve safety and traffic operations by providing needed 
capacity along US 54 between MO 5 and Cecil Street. These improvements can be constructed 
in 2 phases. Widening US 54 in this section and widening to 6 lanes recognizes the commercial 
nature of his section of US 54 and provides an opportunity to extend Camdenton’s US 54 urban 
character east of MO 5 to Cecil Street through elements such as lower speeds, signalized 
intersections, street lighting, and gateway signage. 
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CBB
US 54 & MO 5 Weekday AM Travel Runs

CBB # 073-24
Study Name : US 54 & MO 5 Weekday AM - EB
Study Date : 10/17/2024
Page No.   : 1Study Summary

Runs Used in This Study Node Info

# Len Name

1 0 Business Route 5            

2 3132 SB MO-5 Off-Ramp         

3 769 NB MO-5 On-Ramp        

4 810 Laker Pride Road            

5 3340 Cecil Street                    

Length of Study Route = 8,051 feet

Run Title
Start
Date

Start
Time

Length
Before/

After
Run
Type

US 54 & MO-5 AM-2-EB-003 10/17/24 07:08 8024 Before Primary

US 54 & MO-5 AM-2-EB-004 10/17/24 07:19 8086 Before Primary

US 54 & MO-5 AM-2-EB-005 10/17/24 07:30 8126 Before Primary

US 54 & MO-5 AM-2-EB-006 10/17/24 07:42 8073 Before Primary

US 54 & MO-5 AM-2-EB-007 10/17/24 07:53 8177 Before Primary

Notes: 



CBB
US 54 & MO 5 Weekday AM Travel Runs

CBB # 073-24
Study Name : US 54 & MO 5 Weekday AM - EB
Study Date : 3/3/2025
Page No.   : 2Overall Output Statistics

Node Length Node Travel # of Avg Total Time <= Time <= Time <=

# Time Stops Speed Delay 35 MPH 40 MPH 45 MPH

1 0 Business Route 5

2 3132 SB MO-5 Off-Ramp 58.0 0.0 36.8 10.0 15.4 41.8 58.0

3 769 NB MO-5 On-Ramp 48.0 0.8 10.9 36.0 44.6 46.6 48.0

4 810 Laker Pride Road 41.4 0.8 13.3 28.8 41.4 41.4 41.4

5 3340 Cecil Street 57.4 0.0 39.7 7.4 12.2 22.4 47.4

Total 8,051 204.8 1.6 26.8 82.2 113.6 152.2 194.8

Stats based on 5  BEFORE runs.
Stops based on a Stop Speed of 5 MPH.
Total Delay based on a Normal Speed of 45 MPH.



CBB
US 54 & MO 5 Weekday AM Travel Runs

CBB # 073-24
Study Name : US 54 & MO 5 Weekday AM - EB
Study Date : 3/3/2025
Page No.   : 3Detailed Statistics By Run

Travel Time (sec) by Section

U S  5 4  &  M O - 5  A M - 2 - E B - 0 0 3

U S  5 4  &  M O - 5  A M - 2 - E B - 0 0 4

U S  5 4  &  M O - 5  A M - 2 - E B - 0 0 5

U S  5 4  &  M O - 5  A M - 2 - E B - 0 0 6

U S  5 4  &  M O - 5  A M - 2 - E B - 0 0 7

Node Length Node Name Run #1 Run #2 Run #3 Run #4 Run #5

#

1 0 Business Route 5

2 3132 SB MO-5 Off-Ramp 56 61 61 57 55

3 769 NB MO-5 On-Ramp 38 15 62 74 51

4 810 Laker Pride Road 28 25 56 53 45

5 3340 Cecil Street 56 53 58 67 53

Totals 8051 178 154 237 251 204



CBB
US 54 & MO 5 Weekday AM Travel Runs

CBB # 073-24
Study Name : US 54 & MO 5 Weekday AM - WB
Study Date : 10/17/2024
Page No.   : 1Study Summary

Runs Used in This Study Node Info

# Len Name

1 0 Cecil Street                    

2 3340 Laker Pride Road            

3 810 NB MO-5 On-Ramp        

4 769 SB MO-5 Off-Ramp         

5 3132 Business Route 5            

Length of Study Route = 8,051 feet

Run Title
Start
Date

Start
Time

Length
Before/

After
Run
Type

US 54 & MO-5 AM-2-WB-002 10/17/24 06:54 8054 Before Primary

US 54 & MO-5 AM-2-WB-003 10/17/24 07:04 8071 Before Primary

US 54 & MO-5 AM-2-WB-004 10/17/24 07:13 8043 Before Primary

US 54 & MO-5 AM-2-WB-005 10/17/24 07:24 8058 Before Primary

US 54 & MO-5 AM-2-WB-006 10/17/24 07:36 8072 Before Primary

Notes: 



CBB
US 54 & MO 5 Weekday AM Travel Runs

CBB # 073-24
Study Name : US 54 & MO 5 Weekday AM - WB
Study Date : 3/3/2025
Page No.   : 2Overall Output Statistics

Node Length Node Travel # of Avg Total Time <= Time <= Time <=

# Time Stops Speed Delay 35 MPH 40 MPH 45 MPH

1 0 Cecil Street

2 3340 Laker Pride Road 56.2 0.0 40.5 5.2 4.6 20.4 45.8

3 810 NB MO-5 On-Ramp 25.2 0.6 21.9 12.8 17.0 22.4 25.2

4 769 SB MO-5 Off-Ramp 16.2 0.0 32.4 4.2 9.4 16.2 16.2

5 3132 Business Route 5 96.4 0.8 22.2 49.2 52.6 75.0 95.4

Total 8,051 194.0 1.4 28.3 71.4 83.6 134.0 182.6

Stats based on 5  BEFORE runs.
Stops based on a Stop Speed of 5 MPH.
Total Delay based on a Normal Speed of 45 MPH.



CBB
US 54 & MO 5 Weekday AM Travel Runs

CBB # 073-24
Study Name : US 54 & MO 5 Weekday AM - WB
Study Date : 3/3/2025
Page No.   : 3Detailed Statistics By Run

Travel Time (sec) by Section

U S  5 4  &  M O - 5  A M - 2 - W B - 0 0 2

U S  5 4  &  M O - 5  A M - 2 - W B - 0 0 3

U S  5 4  &  M O - 5  A M - 2 - W B - 0 0 4

U S  5 4  &  M O - 5  A M - 2 - W B - 0 0 5

U S  5 4  &  M O - 5  A M - 2 - W B - 0 0 6

Node Length Node Name Run #1 Run #2 Run #3 Run #4 Run #5

#

1 0 Cecil Street

2 3340 Laker Pride Road 59 54 55 52 61

3 810 NB MO-5 On-Ramp 41 15 23 14 33

4 769 SB MO-5 Off-Ramp 18 13 18 15 17

5 3132 Business Route 5 87 102 118 123 52

Totals 8051 205 184 214 204 163



CBB
US 54 & MO 5 Friday PM Travel Runs

CBB # 073-24
Study Name : US 54 & MO 5 Friday PM  - EB
Study Date : 10/18/2024
Page No.   : 1Study Summary

Runs Used in This Study Node Info

# Len Name

1 0 Business Route 5            

2 3132 SB MO-5 Off-Ramp         

3 769 NB MO-5 On-Ramp        

4 810 Laker Pride Road            

5 3340 Cecil Street                    

Length of Study Route = 8,051 feet

Run Title
Start
Date

Start
Time

Length
Before/

After
Run
Type

US 54 & MO-5 FRI PM-EB-003 10/18/24 15:10 8167 Before Primary

US 54 & MO-5 FRI PM-EB-004 10/18/24 15:23 8164 Before Primary

US 54 & MO-5 FRI PM-EB-005 10/18/24 15:37 8140 Before Primary

US 54 & MO-5 FRI PM-EB-006 10/18/24 15:49 8124 Before Primary

US 54 & MO-5 FRI PM-EB-007 10/18/24 16:03 8054 Before Primary

Notes: 



CBB
US 54 & MO 5 Friday PM Travel Runs

CBB # 073-24
Study Name : US 54 & MO 5 Friday PM  - EB
Study Date : 3/3/2025
Page No.   : 2Overall Output Statistics

Node Length Node Travel # of Avg Total Time <= Time <= Time <=

# Time Stops Speed Delay 35 MPH 40 MPH 45 MPH

1 0 Business Route 5

2 3132 SB MO-5 Off-Ramp 62.0 0.0 34.4 14.2 31.0 54.4 62.0

3 769 NB MO-5 On-Ramp 27.0 0.6 19.4 15.0 20.8 25.2 27.0

4 810 Laker Pride Road 31.8 0.4 17.4 19.2 31.8 31.8 31.8

5 3340 Cecil Street 60.6 0.0 37.6 10.0 19.6 41.2 53.6

Total 8,051 181.4 1.0 30.3 58.4 103.2 152.6 174.4

Stats based on 5  BEFORE runs.
Stops based on a Stop Speed of 5 MPH.
Total Delay based on a Normal Speed of 45 MPH.



CBB
US 54 & MO 5 Friday PM Travel Runs

CBB # 073-24
Study Name : US 54 & MO 5 Friday PM  - EB
Study Date : 3/3/2025
Page No.   : 3Detailed Statistics By Run

Travel Time (sec) by Section

U S  5 4  &  M O - 5  F R I  P M - E B - 0 0 3

U S  5 4  &  M O - 5  F R I  P M - E B - 0 0 4

U S  5 4  &  M O - 5  F R I  P M - E B - 0 0 5

U S  5 4  &  M O - 5  F R I  P M - E B - 0 0 6

U S  5 4  &  M O - 5  F R I  P M - E B - 0 0 7

Node Length Node Name Run #1 Run #2 Run #3 Run #4 Run #5

#

1 0 Business Route 5

2 3132 SB MO-5 Off-Ramp 60 58 66 66 60

3 769 NB MO-5 On-Ramp 14 15 14 47 45

4 810 Laker Pride Road 23 45 43 25 23

5 3340 Cecil Street 61 53 59 68 62

Totals 8051 158 171 182 206 190



CBB
US 54 & MO 5 Friday PM Travel Runs

CBB # 073-24
Study Name : US 54 & MO 5 Friday PM  - WB
Study Date : 10/18/2024
Page No.   : 1Study Summary

Runs Used in This Study Node Info

# Len Name

1 0 Cecil Street                    

2 3340 Laker Pride Road            

3 810 NB MO-5 On-Ramp        

4 769 SB MO-5 Off-Ramp         

5 3132 Business Route 5            

Length of Study Route = 8,051 feet

Run Title
Start
Date

Start
Time

Length
Before/

After
Run
Type

US 54 & MO-5 Fri PM-WB-003 10/18/24 15:14 8080 Before Primary

US 54 & MO-5 Fri PM-WB-004 10/18/24 15:29 8077 Before Primary

US 54 & MO-5 Fri PM-WB-005 10/18/24 15:42 8094 Before Primary

US 54 & MO-5 Fri PM-WB-006 10/18/24 15:55 8042 Before Primary

US 54 & MO-5 Fri PM-WB-007 10/18/24 16:09 8055 Before Primary

Notes: 



CBB
US 54 & MO 5 Friday PM Travel Runs

CBB # 073-24
Study Name : US 54 & MO 5 Friday PM  - WB
Study Date : 3/3/2025
Page No.   : 2Overall Output Statistics

Node Length Node Travel # of Avg Total Time <= Time <= Time <=

# Time Stops Speed Delay 35 MPH 40 MPH 45 MPH

1 0 Cecil Street

2 3340 Laker Pride Road 159.4 2.8 14.3 108.4 159.4 159.4 159.4

3 810 NB MO-5 On-Ramp 47.6 1.0 11.6 35.0 47.6 47.6 47.6

4 769 SB MO-5 Off-Ramp 17.0 0.0 30.8 5.0 13.4 17.0 17.0

5 3132 Business Route 5 95.0 0.6 22.5 47.6 64.6 87.6 94.0

Total 8,051 319.0 4.4 17.2 196.0 285.0 311.6 318.0

Stats based on 5  BEFORE runs.
Stops based on a Stop Speed of 5 MPH.
Total Delay based on a Normal Speed of 45 MPH.



CBB
US 54 & MO 5 Friday PM Travel Runs

CBB # 073-24
Study Name : US 54 & MO 5 Friday PM  - WB
Study Date : 3/3/2025
Page No.   : 3Detailed Statistics By Run

Travel Time (sec) by Section

U S  5 4  &  M O - 5  F r i  P
M - W B - 0 0 3

U S  5 4  &  M O - 5  F r i  P
M - W B - 0 0 4

U S  5 4  &  M O - 5  F r i  P
M - W B - 0 0 5

U S  5 4  &  M O - 5  F r i  P
M - W B - 0 0 6

U S  5 4  &  M O - 5  F r i  P
M - W B - 0 0 7

Node Length Node Name Run #1 Run #2 Run #3 Run #4 Run #5

#

1 0 Cecil Street

2 3340 Laker Pride Road 187 138 160 159 153

3 810 NB MO-5 On-Ramp 55 59 19 48 57

4 769 SB MO-5 Off-Ramp 18 18 17 16 16

5 3132 Business Route 5 60 143 105 99 68

Totals 8051 320 358 301 322 294



 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix B – Presentation from March 13, 2025, Meeting 
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US 54 & MO 5 Interchange Study
Concept Brainstorm

Camdenton, Missouri



2

Meeting Agenda
• Introductions
• Existing Conditions
• Traffic Forecasts
• Initial Concepts
•Reasonable Alternatives
•Alternative Discussion
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Project Study Area

Camdenton High School
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Modeling Methods & Assumptions

•Traffic Counts
•Signal Timing Data
•SYNCHRO
•VISSIM
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2024 Traffic Volumes
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2024 School AM VISSIM Model
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2024 School AM VISSIM Queues
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2024 School/Summer PM VISSIM Model
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2024 School PM VISSIM Queues
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Calibration Results

Percent 
DifferenceGEH

Total Traffic Flow
Peak Hour

VISSIM (veh)Field (veh)

‐1.5%1.781374113950School AM

+1.0%1.301808517910School PM

‐0.2%0.281682416860Summer PM

• Travel times and traffic 
flows are within MoDOT’s 
target range

School AM Travel Times
Percent DifferenceVISSIM Average (s)Field Average (s)Direction

+2.6%210205Eastbound US 54
‐0.3%193194Westbound US 54

School PM Travel Times
Percent DifferenceVISSIM Average (s)Field Average (s)Direction

+5.0%191181Eastbound US 54
0.0%319319Westbound US 54
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2024 School AM Operations

Camdenton High School

School AM VISSIM 
Level of Service
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2024 School PM Operations

Camdenton High School

School PM VISSIM 
Level of Service
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2024 Summer PM Operations

Camdenton High School

School PM VISSIM 
Level of Service
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US 54 & MO 5 Study Area
(2019‐2023)
• 708 total/141.6 crashes per year
• US 54: 654 total/130.8 crashes 
per year

• MO 5: 46 total/9.2 crashes per 
year

• MO 5 On/Off Ramps: 8 total/1.6 
crashes per year
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MO 5 (2019‐2023)
• 78% property damage only 
• 8% minor injury 
• 1 Disabling Injury (2022)
• 1 Fatal Crash (2020)
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US 54 (2019‐2023)
• 83% property damage only 
• 15% minor injury 
• 11 Disabling Injury
• 0 Fatal Crash

110
100

113 111 109

14

15

27 25
19

2

1

1 5

2
126

116

141 141

130

0

20

40

60

80

100

120

140

160

2019 2020 2021 2022 2023

N
um

be
r o

f C
ra
sh
es

Year/Severity

US 54 Crash Data by Year & Severity (2019 ‐ 2023)

PROPERTY DAMAGE ONLY MINOR INJURY SERIOUS INJURY FATAL Grand Total



17

US 54 (2019‐2023)
• Rear end (55%)
• Left turns (10%) 
• Passing (10%)
• Typical in signalized corridors 
with congestion and access 
management issue

REAR END, 358, 55%

LEFT TURN 
RIGHT ANGLE 
COLLISION, 66, 

10%

PASSING, 
65, 10%

LEFT TURN, 37, 6%
RIGHT TURN RIGHT ANGLE 

COLLISION, 33, 5%

OUT OF CONTROL, 23, 4%

RIGHT ANGLE, 22, 3%

HEAD ON, 16, 2%
RIGHT TURN, 7, 1%

SIDESWIPE, 7, 1%CHANGING LANE, 6, 1%

PEDESTRIAN, 4, 1%

PARKING OR PARKED 
CAR, 3, 0%

BACKING, 2, 0%
OTHER, 1, 0%
JACKKNIFE, 1, 0%

PEDALCYCLE, 1, 0%
DEER, 1, 0%
FIXED OBJECT, 1, 0%

Other, 27, 4%

MO 5 Crash Data by Crash Type (2019 ‐ 2023)
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US 54 (2019‐2023)

• 483 total crashes at intersections
• Cecil Street (25%)
• SB MO 5 Ramps (17%)
• Business Route 5 (16%)
• NB MO 5 Ramps (14%)
• Laker Pride Road (6%)
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US 54 & Cecil Street 
(2019‐2023)
• Rear end (79%)

• 55 SB Cecil Street
• 6 Minor Injury

• 24 WB US 54
• 2 Minor Injury

• 16 EB US 54
• 2 Minor Injury

• Passing (8%)
• Left turns (3%)

Total
PROPERTY 

DAMAGE ONLY
MINOR 
INJURY

SERIOUS 
INJURY

FATALCrash Type

958510REAR END

1091PASSING

422LEFT TURN RIGHT ANGLE COLLISION

321OUT OF CONTROL

33HEAD ON

22RIGHT ANGLE

11CHANGING LANE

11JACKKNIFE

11RIGHT TURN RIGHT ANGLE COLLISION

1201061310Total 
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US 54 & SB MO 5 Ramps
(2019‐2023)

• Rear end (68%)
• 50 on the SB MO 
5 to EB US 54 
Ramp

• 6 Minor Injury

• Passing (14%)
• Right‐Turns (8%)

Total
PROPERTY 

DAMAGE ONLY
MINOR 
INJURY

SERIOUS 
INJURY

FATALCrash Type

57516REAR END

1212PASSING

77RIGHT TURN RIGHT ANGLE COLLISION

312LEFT TURN RIGHT ANGLE COLLISION

22RIGHT TURN

11LEFT TURN

11OUT OF CONTROL

11OTHER

8476800Total 
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US 54 & Business Route 5
(2019‐2023)

• Rear end (76%)
• Passing (4%)
• Left‐Turns (4%)
• Right‐Turns (4%)

Total
PROPERTY 

DAMAGE ONLY
MINOR 
INJURY

SERIOUS 
INJURY

FATALCrash Type

58508REAR END

33PASSING

33LEFT TURN

312RIGHT ANGLE

211OUT OF CONTROL

22HEAD ON

11CHANGING LANE

11PEDESTRIAN

11PEDALCYCLE

11LEFT TURN RIGHT ANGLE COLLISION

11
RIGHT TURN RIGHT ANGLE 
COLLISION

76631210Grand Total 
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US 54 & NB MO 5 Ramps
(2019‐2023)

• Rear end (48%)
• Left‐Turns (13%)
• Right‐Turns (10%)

Total
PROPERTY 

DAMAGE ONLY
MINOR 
INJURY

SERIOUS 
INJURY

FATALCrash Type

33303REAR END

981LEFT TURN

77RIGHT TURN RIGHT ANGLE COLLISION

55PASSING

55LEFT TURN RIGHT ANGLE COLLISION

321OUT OF CONTROL

321HEAD ON

11CHANGING LANE

11FIXED OBJECT

11RIGHT TURN

11SIDESWIPE

6962610Total 
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US 54 & Laker Pride Road
(2019‐2023)

• Rear end (61%)
• Passing (13%)
• Left‐Turns (10%)

Total
PROPERTY 

DAMAGE ONLY
MINOR 
INJURY

SERIOUS 
INJURY

FATALCrash Type

19163REAR END

44PASSING

33LEFT TURN

22LEFT TURN RIGHT ANGLE COLLISION

11HEAD ON

11
RIGHT TURN RIGHT ANGLE 
COLLISION

11SIDESWIPE

3128300Total 
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Traffic Forecast (US 54)
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• Consistent 
Growth for 
approximately 60 
years

• Growth rate of 
1.75% per year



25

Traffic Forecast (MO 5)
• Consistent 
Growth for 
approximately 60 
years

• Growth rate of 
1.75% per year
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2030 Traffic Volumes
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2050 Traffic Volumes
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Nearby Development

Future Development

• Potential Future 
Development

• Currently in the 
initial phases of 
development
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2050 No‐Build Conditions
• Already congested conditions 
exacerbated by increased volumes

• US 54 at Business Route 5 and 
Cecil Street bottleneck traffic 
to/from the interchange

• 2050 No‐Build conditions create 
major operational and safety 
conditions for all users of the 
roadway
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How do you end US 54 
Expressway Section?
• US 54 is free‐flow for 
approximately 86 miles

• No traffic signals between 
Janice Avenue (Kingdom City) 
and Cecil Street (Camdenton)
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Initial Concepts
1. Basic Safety/Operational 

Improvements
2. 3rd Westbound Lane
3. J‐Turn
4. Jughandles
5. Jackson Street Interchange
6. Northside CD Road
7. Combinations
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Basic Operations
• Optimize Signal 
Timing

• Safety Improvements
• Dynamic Signal 
Warning Flashers

• Reflective Signal 
Backplates

• Consider Access 
Management
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Basic Operations
CON’SPRO’S

 No improvement to intersection spacing Minimal changes to the existing 
network

CONFIGURATION

 No property impacts
PROPERTY 
IMPACTS

 Minor improvements to operationsOPERATIONS

 No improvement to intersection spacing Reduction in crashes at study 
intersections

SAFETY

 No impact on high school operationsSCHOOL
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3rd Westbound Lane
Add 3rd WB Lane

Add 3rd WB Lane

3rd WB Lane terminates 
as a Right‐Turn Lane
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3rd Westbound Lane
CON’SPRO’S

 No improvement to intersection spacing Provide individual lanes to heavy 
westbound US 54 movementsCONFIGURATION

 Driveways impacted along the west side of 
US 54

PROPERTY 
IMPACTS

 No improvement to intersection spacing Provide additional roadway capacity 
to WB US 54OPERATIONS

 No conflict points eliminated EB US 54 to NB Jack Crowell Road 
converted to protected phasingSAFETY

 No impact on high school operations
SCHOOL
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J‐Turn

J‐Turn
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J‐Turn

J‐Turn

Converted from full 
access to RIRO access
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J‐Turn

J‐Turn
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J‐Turn
CON’SPRO’S

 No improvement to intersection spacing
 Remove heavy left‐turn movements 

at US 54 & Laker Pride RoadCONFIGURATION

 Will impact properties at the J‐turn 
location

 No impact on properties near US 54 
& Laker Pride

PROPERTY
IMPACTS

 No improvement to intersection spacing
 Increases travel time for two movements

 Reduce the number of phases at US 
54 & Laker Pride Road

 Optimize signal timing at US 54 and 
Laker Pride Road

OPERATIONS


 Remove heavy left‐turn movements 

at US 54 & Laker Pride RoadSAFETY

 Impacts northbound Laker Pride Road left‐
turn vehiclesSCHOOL
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Jughandles

Camdenton High School
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Jughandles
CON’SPRO’S

 Converts existing two‐way roadways to 
one‐way roadways

 Reduces movements at US 54 & 
Laker Pride Road

 Roundabouts provide a transition 
from two‐way to one‐way roadways

CONFIGURATION

 Major impacts on properties along Laker 
Pride Road and Jack Crowell Road

PROPERTY 
IMPACTS



 Reduce the number of phases at US 
54 & Laker Pride Road

 Optimize signal timing at US 54 and 
Laker Pride Road

OPERATIONS

 No improvement to intersection spacing Reduced number of conflict points at 
US 54 & Laker Pride RoadSAFETY

 Major impact on high school operationsSCHOOL
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Jackson Street Interchange

Camdenton High School
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Jackson Street Interchange
CON’SPRO’S

 No improvement to intersection spacing Provide additional access to/from 
MO 5

 Reduce traffic volumes at US 54 and 
Laker Pride Road

CONFIGURATION

 Potential property impacts near Jackson 
Street

 No impact on properties along US 54PROPERTY
IMPACTS

 No improvement to intersection spacing Optimize signal timing at US 54 and 
Laker Pride RoadOPERATIONS

 No conflict points eliminated Reduce traffic volumes at 
Southbound MO 5 WeaveSAFETY

 Potential impact on high school 
operations


SCHOOL
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Northside CD Road

Camdenton High School



45

Northside CD Road
CON’SPRO’S

 Access impacts on properties along Jack 
Crowell Road/Laker Pride Road

 Convert US 54 & Laker Pride Road to 
Right‐In/Right‐Out

 Provide CD roadway between US 54 and 
Jackson Street

CONFIGURATION

 Impacts properties along Jack Crowell Road No impacts on existing properties along 
US 54/Laker Pride RoadPROPERTY IMPACTS

 Concentrates traffic to one intersection Removes a signalized intersectionOPERATIONS

 Concentrates traffic to one intersection Reduced number of conflict points at US 
54 & Laker Pride Road

 Increases intersection spacing between 
signalized intersections

SAFETY

 Major impact on high school operations Direct access from northbound MO 5 to 
schools

SCHOOL
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Other Ideas?



 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix C – Presentation from March 28, 2025, Meeting 
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US 54 & MO 5 Interchange Study
Concept Alternatives

Camdenton, Missouri
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Meeting Agenda
• Introductions
•Boulevard Concept
• Jughandle Concept
•Roundabout Concept
•High Level Opinion of Cost
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Boulevard Concept
• Provide 3 lanes along US 54 between 
Cecil Street and NB MO 5 Ramps

• Provide a median between Cecil 
Street and NB MO 5 Ramps

• Provide J‐Turns for left‐turn 
movements between intersections

• Relocate Laker Pride Road
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Boulevard Concept – J‐Turns
• WB to EB US 54 J‐Turn 
at Laker Pride Road
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Boulevard Concept – J‐Turns
• EB to WB US 54 J‐Turn 
at Cross Creek Drive
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Boulevard Concept – J‐Turns
• EB to WB US 54 J‐Turn 
at Cecil Street
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Boulevard Concept – Relocated Laker Pride Road

• Opposite East Gerbes 
Driveway

• Impacts the US Bank 
Drive‐Through



8

Boulevard Concept – Relocated Laker Pride Road

• Opposite West 
Gerbes Driveway

• Impacts the US Bank 
parking lot
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Boulevard Concept – Relocated Laker Pride Road

• Minimize impact on 
the US Bank site

• Not Opposite of a 
Gerbes Driveway
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2050 School AM Operations

Camdenton High School

School AM VISSIM 
Level of Service
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2050 School PM Operations

Camdenton High School

School PM VISSIM 
Level of Service



12

2050 Summer PM Operations

Camdenton High School

Summer PM VISSIM 
Level of Service
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Jughandle Concept
• Reduce the need for widening 
along US 54

• Provide two roundabouts on both 
sides of US 54

• Provide a CD road connection 
between the roundabouts

• Provide an EB to WB US 54 J‐Turn
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Jughandle Concept – US 54 Widening
• 3 lanes along WB 
US 54 between 
Laker Pride Road 
and NB MO 5 
Ramps
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Jughandle Concept – RIRO Intersections
• Right‐In/Right‐Out at 
Laker Pride Road

• Signalized intersection 
to provide capacity for 
right‐turn movements
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Jughandle Concept – RIRO Intersections
• Right‐In/Right‐Out at 
Cecil Street

• EB LT and SB LT 
movement provided 
by J‐Turn and 
Jughandle

• Acceleration Lane for 
SB Right‐Turn 
Movement
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Jughandle Concept – J‐Turn
• EB to WB US 54 J‐Turn 
at Cross Creek Drive

• J‐Turn provides the EB 
LT to Cecil Street

• Acceleration Lane is 
provided

• Requires shifting EB US 
54 alignment
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Jughandle Concept – Roundabouts
• Roundabouts at Jack 
Crowell Road and 
Laker Pride Road

• CD Road connects 
roundabouts
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Jughandle Concept – Braided Ramp
• Braided Ramp for 
Northbound MO 
5 Off‐Ramp
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2050 School AM Operations
School AM VISSIM 
Level of Service
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2050 School PM Operations
School PM VISSIM 
Level of Service
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2050 Summer PM Operations
Summer PM VISSIM 
Level of Service
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Roundabout Concept
• Dual Lane 
Roundabouts at 
Laker Pride Road, 
NB MO 5 Ramps, 
and SB MO 5 Ramps

• Undesirable 
operations under 
2050 conditions

2050 Intersection Operations

Intersection

Summer PMSchool PMSchool AM 

F (113.0)F (141.5)F (61.5) Laker Pride Road

F (103.6)F (135.4)F (99.8)Northbound MO 
5 Ramps

C (15.3)C (19.4)E (43.8)Southbound MO 
5 Ramps
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High Level Opinion of Cost
• Boulevard Concept

• $14,500,000
• Jughandle Concept

• $13,912,500
• Roundabout Concept

• Not developed due to undesirable operations
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Discussion and Next Steps
• Feedback on Concepts
• Complete Conceptual Study 
Report



 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix D – Opinion of Cost for Phase 1 
 
 
 
 
 
 
 
 
 



OPC

DESCRIPTION QUANTITY UNIT UNIT COST COSTS

Mobilization of Roadway $40,200

Sidewalk (Removal) 550 SQYD $15 $8,250

8" PCC (Roadway Removal) 1075 SQYD $15 $16,125

6" PCC (Entrance Removal) 470 SQYD $15 $7,050

Curb & Gutter (Removal) 2255 FT $10 $22,550

PCC (Parking Lot Removal) 70 SQYD $15 $1,050

Tree Removal 1 AC $15,000 $9,000

Other Removals of Removal $6,500

Sawcut 2450 FT $10 $24,500

8" PCC (Roadway) 2795 SQYD $65 $181,675

6" PCC (Entrance) 1740 SQYD $60 $104,400

Curb & Gutter 2875 FT $35 $100,625

ADA Ramps 5 EA $3,500 $17,500

Sidewalk 720 SQYD $80 $57,600

Tie Bars 2450 LBS $5 $12,250

2" BP-1 2795 SQYD $60 $167,700

4" Aggregate Base 4220 SQYD $10 $42,200

Lawn area (Sodding) 4195 SQYD $10 $41,950

Median (Removal) 195 SQYD $15 $2,925

6" Concrete Median Strip (Doweled On) 860 SQYD $55 $47,300

Cut Through 1 EA $2,000 $2,000

Earthwork 1 LS $270,000 $270,000

Drainage 1 LS $175,100 $175,100

$1,358,450

 Phase 1
Proposed Improvements

US-54 & MO-5
Camdenton, MO 

ROADWAY ITEMS

5%

10%

ROADWAY ITEMS SUB-TOTAL =

1
07/17/25



OPC

DESCRIPTION QUANTITY UNIT UNIT COST COSTS

 Phase 1
Proposed Improvements

US-54 & MO-5
Camdenton, MO 

6" White Standard Waterborne Pavement Marking Paint 2255 FT $0.75 $1,691

12" White Standard Waterborne Pavement Marking Paint 470 FT $1.50 $705

4" Yellow Standard Waterborne Pavement Marking Paint 2040 FT $0.50 $1,020

12" Yellow Standard Waterborne Pavement Marking Paint 0 FT $1.50 $0

Preformed Thermoplastic Pavement Marking, White Symbols 9 EA $1,000 $9,000

Preformed Thermoplastic Pavement Marking, 24" White 170 FT $20 $3,400

Signing 1 LS $11,900 $11,900

$27,716

Signal Cost 1 L SUM $470,000 $470,000

Lighting 1 L SUM $80,000 $80,000

$550,000

Utility Relocation $290,500

Survey Cost $96,900

Contingency $387,300

Engineering $290,500

Traffic Control $193,700

Inflation $118,400

ROW and Easements $1,179,690

$2,556,990

$4,500,000

15% of Project

MARKING & SIGNING ITEMS

MARKING & SIGNING ITEMS SUB-TOTAL=

SIGNAL & LIGHTING ITEMS

SIGNAL, ITS, & LIGHTING ITEMS SUB-TOTAL=

MISCELLANEOUS

15% of Project

5% of Project

20% of Project

10% of Project

3% per year for 2 years

L SUM

MISCELLANEOUS SUB-TOTAL=

Total Project Costs (Rounded) =

2
07/17/25



 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix E – MoDOT Right-of-Way Cost Estimate 
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MEMORANDUM 
 

Missouri Department of Transportation 

 
 
 
  
  
 
 
 
DATE: 7/11/2025                  
 
TO: Ryan Libbert  
 Design Engineer 
 
 File-rw 
  
FROM: David Ordway  
 Certified Appraiser 
 
SUBJECT:  Right of Way Cost Estimate 
 
 County:  Camden Fed. Project:        
 Route:   54 Alternate:         
 Job: CD0053, ST0156  
 Termini: 54 and 5 intersection east to Jack Crowell Drive 
  
 Date:   7/11/2025 Preparer: David Ordway 
 
Project Development 
Stage: 
1. Project Initialization  4. Right of Way Plan Complete  
2. Conceptual Plan/   5. Acquisition Complete  
 Location Study    
3. Preliminary Plans   
 
Estimated Right of Way Acquisition Costs:   $1,149,690 
 
Estimate of Incidental Costs:   $30,000 
 
Total Right of Way Cost Estimate:   $1,179,690 
 
Previous Total Right of Way Cost Estimate: 
$ Date:   Explanation for change from previous estimate: 
 
No known previous estimate exists. 
 



 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix F – Opinion of Cost for Phase 2 
 
 
 
 
 
 
 
 
 



OPC

DESCRIPTION UNIT COST COSTS

Mobilization of Roadway $171,600

Sidewalk (Removal) 1335 SQYD $15 $20,025

8" PCC (Roadway Removal) 3985 SQYD $15 $59,775

6" PCC (Entrance Removal) 2305 SQYD $15 $34,575

Curb & Gutter (Removal) 6605 FT $10 $66,050

Tree (Removal) 2 AC $15,000 $30,000

Other Removals of Removal $21,100

Sawcut 8050 FT $10 $80,500

8" PCC (Roadway) 17240 SQYD $65 $1,120,600

6" PCC (Entrance) 2305 SQYD $60 $138,300

Curb & Gutter 9635 FT $35 $337,225

ADA Ramps 3 EA $3,500 $10,500

Sidewalk 2195 SQYD $80 $175,600

Tie Bars 7205 LBS $5 $36,025

2" BP-1 16845 SQYD $60 $1,010,700

4" Aggregate Base 19145 SQYD $10 $191,450

Lawn area (Sodding) 10705 SQYD $10 $107,050

Shoulder 1325 SQYD $65 $86,125

Shoulder (Removal) 250 SQYD $15 $3,750

Median (Removal) 0 SQYD $15 $0

6" Concrete Median Strip (Doweled On) 2225 SQYD $55 $122,375

6" Concrete Island (Doweled On) 140 SQYD $55 $7,700

Cut Through 2 EA $2,000 $4,000

Earthwork of Roadway $1,029,600

Drainage of Roadway $1,029,600

$5,894,225

30%

30%

ROADWAY ITEMS SUB-TOTAL =

 Phase 2 with U-Turn at Cecil
Proposed Improvements

US-54 & MO-5
Camdenton, MO 

QUANTITY

ROADWAY ITEMS

5%

10%

1
07/07/25



OPC

DESCRIPTION UNIT COST COSTS

 Phase 2 with U-Turn at Cecil
Proposed Improvements

US-54 & MO-5
Camdenton, MO 

QUANTITY

6" White Standard Waterborne Pavement Marking Paint 7495 FT $0.75 $5,621

12" White Standard Waterborne Pavement Marking Paint 320 FT $1.50 $480

4" Yellow Standard Waterborne Pavement Marking Paint 15325 FT $0.50 $7,663

12" Yellow Standard Waterborne Pavement Marking Paint 345 FT $1.50 $518

Preformed Thermoplastic Pavement Marking, White Symbols 14 EA $1,000 $14,000

Preformed Thermoplastic Pavement Marking, 24" White 305 FT $20 $6,100

Signing of Marking $10,400

$44,781

Signal Cost 1 L SUM $870,000 $870,000

Lighting 1 L SUM $200,000 $200,000

$1,070,000

Utility Relocation $1,051,400

Survey Cost $350,500

Contingency $1,401,900

Engineering $1,051,400

Traffic Control $701,000

Inflation $430,000

ROW and Easements TBD

$3,934,800

$11,000,000

15% of Project

10% of Project

3% per year for 2 years

L SUM

MISCELLANEOUS SUB-TOTAL=

Total Project Costs (Rounded) =

SIGNAL & LIGHTING ITEMS

SIGNAL, ITS, & LIGHTING ITEMS SUB-TOTAL=

MISCELLANEOUS

15% of Project

5% of Project

20% of Project

MARKING & SIGNING ITEMS

30%

MARKING & SIGNING ITEMS SUB-TOTAL=

2
07/07/25



 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix G – Safety Analysis Printouts 
 
 
 
 
 
 
 
 
 



 

 

TECHNICAL MEMORANDUM 
 

Date:  July 23, 2025 

To:   

From:  Brian Rensing, P.E., PTOE, RSP 2I 

CBB Job Number:  73‐2024 

Project:  US 54 – MO 5 MoDOT On‐Call 
Predictive Crash Analysis Summary 
Camdenton, Missouri 
 

Predictive Safety Analysis: US 54 and MO 5 Interchange 
 
In order  to evaluate  the  safety  implication of  the proposed changes,  safety conditions were 
analyzed using  the AASHTO Highway Safety Manual  (HSM; 1st Edition, 2010).   The Highway 
Safety Manual methodologies are the preferred method for predictive safety analysis. The HSM 
provides guidance for quantifying crashes resulting from design decisions on a specific facility. 
The HSM methodology estimates future safety performance using Safety Performance Functions 
(SPFs) for specific facilities that are based in statistical crash data and geometric features. HSM 
methodologies also allows the ability to apply local calibration factors for specific roadway and 
intersection types to better estimate the safety performance. 
 
National Cooperative Highway Research Program (NCHRP) has developed spreadsheet tools to 
assist with the implementation of HSM Part C, predictive methods, based on research studies. 
The HSM  suburban/urban  arterial  spreadsheet was  used  to  predict  crashes  along US  54  to 
compare the No‐build Conditions to the Build Conditions.  
 
The first edition of the HSM lacks expansive research on freeway facilities. However, Chapters 
18 and 19 of the 2014 Supplement to the HSM includes research on the freeway segments and 
speed‐change lanes as well as freeway ramps and freeway terminals.  The Enhanced Interchange 
Safety Analysis Tool (ISATe), developed in cooperation with NCHRP, incorporates the research 
from Chapters 18 and 19 of HSM for assessing the safety effects of basic geometric design along 
the freeway mainline, freeway ramps, and freeway terminals.  As a result, the ISATe spreadsheet 
tool was used to predict the change in safety along the mainline freeway, freeway ramps and 
ramp  terminals  along  the  Missouri  Route  5  corridor  within  the  project  area.  The  HSM 
segmentation  guidance was  followed  as  closely  as  practical.  Crash  prediction models were 
developed  for  the  future  traffic analysis years of 2030  (the projected opening year)  to 2050 
(design year).  
 



 Predictive Safety Analysis Summary – US‐54 & MO 5 Interchange  
Camdenton, Missouri 

July 23, 2025 
Page 2 of 5 

No Build Condition  
The No‐build scenario assumes that the existing geometrics along the freeway and at the existing 
interchange will  stay  same over  the 20‐year  timeframe.   The Missouri Route 5  freeway  (red 
lines),  freeway  ramps  (purple  lines), and  freeway  terminals  (green  circles) and HSM Arterial 
segments (blue lines) and HSM Arterial intersections (yellow circles) are shown in Figure 1 for 
the No‐build Condition.  
 

 
Figure 1: ISATe and HSM Study Area – No‐build Condition 

 
 
   



 Predictive Safety Analysis Summary – US‐54 & MO 5 Interchange  
Camdenton, Missouri 

July 23, 2025 
Page 3 of 5 

Build Condition  
The Build Condition assumes that Laker Pride Road (south side of US 54) will be rerouted to form 
a new 3‐leg signalized  intersection with US‐54 between Jack Crowell Road and Cecil Street. It 
also includes expanding US‐54 from an undivided five‐lane section (two lanes in each direction 
plus a center two‐way left‐turn lane) to a divided six‐lane section (three lanes in each direction) 
from Cecil Street to the intersection with the northbound MO 5 ramps, where the westbound 
lane terminates as a separate right‐turn lane to go north on MO 5.  It should be noted that the 
HSM methodology does not currently include a six‐lane divided roadway facility type for safety 
analysis, so a four‐lane divided highway was used as the next closest analysis available for the 
segments.   Additionally,  for the  intersections east of the northbound terminals, the mainline 
left‐turn phasing was assumed to be changed to protected only since mainline left‐turns would 
be crossing three through lanes in the opposing direction.  The Missouri Route 5 freeway (red 
lines),  freeway  ramps  (purple  lines), and  freeway  terminals  (green  circles) and HSM Arterial 
segments (blue lines) and HSM Arterial intersections (yellow circles) are shown in Figure 2 for 
the Build Condition. 
 

 
Figure 2: ISATe and HSM Study Area – Build Condition 



 Predictive Safety Analysis Summary – US‐54 & MO 5 Interchange  
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The safety analysis considers the same 20‐year period (2030 to 2050) as the traffic analysis to 
determine  the  potential  change  in  safety  between  the  No‐Build  Condition  and  the  Build 
Condition.  Table 1 below shows the predicted change in crashes over twenty years along the 
Missouri Route 5 corridor and the US 54 corridors between the No‐build Condition and the Build 
Condition.  The detailed results, segmentation map, and printouts of the ISATe/HSM inputs and 
outputs are provided in the Safety Appendix. It should be noted that the ISATe program does 
not  take  into account  vertical  curvature,  slowdowns  in  traffic due  to  congestion or queuing 
issues that could be experienced along the corridor(s). 
 
As seen in Table 1, the Build improvements to US‐54 are predicted to have a 16.2% reduction to 
the US 54 arterial.  The US‐54 and Jack Crowell Road/Laker Pride Road intersection will change 
from a four‐leg intersection to a three‐leg intersection which is predicted to have a reduction in 
crashes.  With this change, Laker Pride Road will be re‐routed to a separate three‐leg signalized 
intersection with US‐54 between Jack Crowell Road and Cecil Street which will add crashes that 
the no‐build condition does not have.   Overall, this modification  is predicted to have a slight 
reduction in crashes at the intersections. 
 
For  the arterial east of  the MO 5 northbound  terminal  (segments 4 and 5),  the decrease  in 
crashes is due to the addition of providing a divided highway (median barrier) and another lane 
in both directions of travel along US 54. Instead of a center two‐way left‐turn lane, the median 
barrier in the build scenario eliminates left‐turn conflicts in the segments.  
 
The minor decrease in crashes at ramp terminals is due to the addition of a westbound US‐54 
right‐turn lane at the terminal with westbound Missouri Route 5. Because of the additional lanes 
along US‐54 east of the terminal, the westbound approach gains a separate right‐turn lane with 
improved storage capacity to improve traffic flow. 
 
Overall, the Build Condition is predicted to have approximately 10.4% fewer crashes over the 
20‐year period when compared to the No‐Build Condition. 
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Table 1: Safety Results – Change in Predicted Crashes in Study Area Over 20‐Years (ISATe & HSM) 

Facility 
No‐Build Condition  Build Condition  Changes in Crashes 

F&I  PDO  Total  F&I  PDO  Total  F&I  PDO  Total  % Change 
in Total 

Intersection 1 crashes: 
(US‐54 & Business Route 5)  158.9  251.5  410.4  158.9  251.5  410.4  0.0  0.0  0.0  0.0% 

Intersection 2 crashes: 
(No‐Build: US‐54 & Jack Crowell 
Road/Laker Pride Road)  
(Build: US‐54 & Jack Crowell Road) 

253.6  390.5  644.1  77.9  134.3  212.1  ‐175.8  ‐256.2  ‐432.0  ‐67.1% 

Intersection 3 crashes: 
(US‐54 & Cecil Street)  100.5  192.3  292.8  100.5  192.3  292.8  0.0  0.0  0.0  0.0% 

Intersection 4 crashes: 
(Build: US‐54 & Laker Pride Road)        108.7  209.1  317.8  108.7  209.1  317.8   

Arterial segments (1‐3) crashes:  67.3  167.7  235.0  67.3  167.7  235.0  0.0  0.0  0.0  0.0% 
Arterial segments (4‐5) crashes:   97.2  246.4  343.6  37.8  108.8  146.7  ‐59.4  ‐137.6  ‐197.0  ‐57.3% 
Total Arterial HSM Crashes  677.5  1248.4  1925.9  551.0  1063.7  1614.7  ‐126.5  ‐184.7  ‐311.2  ‐16.2% 
Freeway segments, crashes:  72.4  245.7  318.1  72.4  245.7  318.1  0.0  0.0  0.0  0.0% 
Ramp segments, crashes:  46.0  84.6  130.6  46.0  84.6  130.6  0.0  0.0  0.0  0.0% 
Crossroad ramp terminals, crashes:  261.4  737.9  999.3  238.6  722.1  960.7  ‐22.8  ‐15.8  ‐38.6  ‐4.0% 
Total ISATe Crashes   379.8  1068.3  1448.0  356.9  1052.5  1409.4  ‐22.8  ‐15.8  ‐38.6  ‐2.7% 
Total Study Area Crashes  1057.3  2316.7  3373.9  907.9  2116.3  3024.2  ‐149.3  ‐200.4  ‐349.8  ‐10.4% 
 
 
 



Safety Appendix – US 54 & MO 5 Interchange 

 

Notes for ISATe and HSM Model 

 

No-Build Condition - ISATe & HSM Results (2030 – 2050) 

ISATe Inputs & Output Summary Report 

HSM Inputs & Outputs Summary Report 

 

Predicted Build Condition - ISATe & HSM Results (2030 – 2050) 

ISATe Inputs & Output Summary Report 

HSM Inputs & Outputs Summary Report 

 

No-Build AADT (2024, 2030, 2050) 

 

Change in Predicted Crashes in Study Area Over 20-Years  
(ISATe & HSM results) 

  



Notes for ISATe and HSM Models 
 

• The Interchange Statistical Analysis Tool enhanced (ISATe) tool was used to analyze 
the MO 5 freeway mainline, freeway ramps, and freeway terminals. 

o One ISATe terminal file was generated each for the No-Build Condition and 
Build Condition under the Folded Diamond Configuration since the terminal 
type does not change. 

o The ADT included in the ISATe model (freeways and ramps) were calculated 
based on the 2030 and 2050 forecasted AM and PM peak hours using the 
following formula. 

ADT = (AM Peak hour Volume + PM Peak hour Volume) * 5 
 

• The HSM spreadsheets were used to analyze US 54 including segments and 
intersections. 

o The 2030 ADT included in the HSM models (segments and intersections) were 
calculated based on the 2030 forecasted AM and PM peak hours using the 
following formula. 

ADT = (AM Peak hour Volume + PM Peak hour Volume) * 5 
o Two HSM files were created for the arterial. In the No-Build Condition, three 

intersections and five segments were analyzed. The Build Condition consisted 
of a new 3-leg intersection, switching an existing 4-leg intersection to 3-leg, 
and expanding US-54 from an undivided five-lane section to a divided six-lane 
section from Cecil Street to the northbound MO 5 ramps, for a total of 4 
intersections and six segments.  
 It should be noted that the HSM methodology does not currently 

include a six-lane divided roadway facility type for safety analysis, so a 
four-lane divided highway was used as the next closest analysis 
available for the segments. 

o HSM growth rate was assumed to be 1.75% per year for all segments and 
intersections from 2030 to 2050. 

  



Missouri Calibration Factors included as follows: 
 

Missouri Calibration Factors for ISATe 

Facility Type Fatal & 
Injury 

Property 
Damage 

Only 
Freeway 

Urban Four-Lane Freeway Segments for Multiple Vehicle Crashes 0.71 1.46 
Urban Four-Lane Freeway Segments for Single Vehicle Crashes 0.60 1.20 
Urban Four-Lane Entrance Speed-Change Lane 0.598 1.314 
Urban Four-Lane Exit Speed-Change Lane 0.455 0.519 

Ramps 
Urban Entrance Ramp for Multiple Vehicle Crashes 2.681 6.36 
Urban Exit Ramp for Multiple Vehicle Crashes 2.354 5.252 
Urban Entrance Ramp for Single Vehicle Crashes 0.913 1.121 
Urban Exit Ramp for Single Vehicle Crashes 0.84 1.266 

Terminals 
Urban Stop-Controlled D4 Diamond Interchange with Four Lane 
Crossroads Terminal 

1.226 2.025 

Signalized D4 Diamond Interchange with Four Lane Crossroads 
Terminal 

0.853 1.83 

 
Missouri Calibration Factors for HSM Analysis 

Facility Type All Crashes 
Segments 

5T – Five-Lane Arterials with center two-way Left-Turn Lane 0.84 
4D – Four Lane Divided Arterials  0.91 

Intersection 
4 SG – Signalized 4-leg intersection 5.21 
3 SG – Signalized 3-leg intersection   2.95 

 
  



 
No-Build – ISATe & HSM Results (2030-2050) 

 
Safety Summary Table – No-Build Conditions 

Facility 
No-Build Condi on 

F&I PDO Total 
Intersection 1 crashes: 
(US-54 & Business Route 5) 158.9 251.5 410.4 

Intersection 2 crashes: 
(US-54 & Jack Crowell Road/Laker Pride Road)  253.6 390.5 644.1 

Intersection 3 crashes: 
(US-54 & Cecil Street) 100.5 192.3 292.8 

Arterial segments (1-3) crashes: 67.3 167.7 235.0 
Arterial segments (4-5) crashes:  97.2 246.4 343.6 
Total Arterial HSM Crashes 677.5 1248.4 1925.9 
Freeway segments, crashes: 72.4 245.7 318.1 
Ramp segments, crashes: 46.0 84.6 130.6 
Crossroad ramp terminals, crashes: 261.4 737.9 999.3 
Total ISATe Crashes  379.8 1068.3 1448.0 
Total Study Area Crashes 1057.3 2316.7 3373.9 

 
  



 
Figure 1: ISATe and HSM Study Area – No-Build Condition 

  



ISATe Inputs & Output Summary Report (No-Build) 
  



General Information
Project description:
Analyst: Date: Area type:
First year of analysis: 2030
Last year of analysis: 2050 .
Crash Data Description
Freeway segments .

First year of crash data: 2019 Last year of crash data: 2023
Ramp segments .

First year of crash data: 2019 Last year of crash data: 2023
Ramp terminals .

First year of crash data: 2019 Last year of crash data: 2023

Program Control
1. Enter data in the Main, Input Freeway Segments, Input Ramp Segments, Input Ramp Terminals worksheets.
2. Click Perform Calculations button to start calculation process.

3. Review results in the Output Summary worksheet. Optionally, click the Print buttons to print the summary worksheets.

Warning Messages      See note
Freeway Segments Ramp Segments Ramp Terminals

4. Optionally, detailed results can be reviewed in the Output Freeway Segments, Output Ramp Segments, Output Ramp 
Terminals worksheets.

Urban

Enhanced Interchange Safety Analysis Tool 

US54-MO5 Predictive Safety Analysis
CBB 7/22/2025

No crash data

No crash data

No crash data

Perform Calculations Print Results (optional) Print Site Summary (optional)



Input Worksheet for Freeway Segments
Segment 1 Segment 2 Segment 3 Segment 4 Segment 5 Segment 6 Segment 7

      (View results in Column AV) (View results in Advisory Messages)

Basic Roadway Data
Number of through lanes (n): 4 4 4 4 4
Freeway segment description:
Segment length (L), mi: 1.64 0.29 0.16 0.36 1.4

Alignment Data
Horizontal Curve Data     See note

1 Horizontal curve in segment?: Both Dir. Both Dir. Both Dir. Both Dir. Both Dir.
Curve radius (R1), ft: 3335 3335 3269 3269 3269

Length of curve (Lc1), mi: 0.68 0.68 0.36 0.36 0.36

Length of curve in segment (Lc1,seg), mi: 0.41 0.27 0.07 0.25 0.04

2 Horizontal curve in segment?: Both Dir. No No No Both Dir.
Curve radius (R2), ft: 3315 4260

Length of curve (Lc2), mi: 0.64 0.81

Length of curve in segment (Lc2,seg), mi: 0.64 0.39

3 Horizontal curve in segment?: No No
Curve radius (R3), ft:

Length of curve (Lc3), mi:
Length of curve in segment (Lc3,seg), mi:

Cross Section Data

Lane width (W l), ft: 12 11 12 12 12

Outside shoulder width (Ws), ft: 10 10 7 9.5 8

Inside shoulder width (W is), ft: 5 4.5 5 4 5

Median width (Wm), ft: 50 50 50 50 50

Rumble strips on outside shoulders?: Yes Yes Yes Yes Yes
Length of rumble strips for travel in increasing milepost direction, mi: 1.64 0.12 0.16 0.12 1.30
Length of rumble strips for travel in decreasing milepost direction, mi: 1.52 0.24 0.00 0.21 1.19

Rumble strips on inside shoulders?: Yes Yes Yes Yes Yes
Length of rumble strips for travel in increasing milepost direction, mi: 1.64 0.29 0.16 0.36 1.35
Length of rumble strips for travel in decreasing milepost direction, mi: 1.64 0.29 0.16 0.36 1.35

Presence of barrier in median: Some None Some None Some
1 Length of barrier (Lib,1), mi: 0.07 0.04 0.04 0.11

Distance from edge of traveled way to barrier face (Woff,in,1), ft: 5 22 5

2 Length of barrier (Lib,2), mi: 0.11

Distance from edge of traveled way to barrier face (Woff,in,2), ft: 5

3 Length of barrier (Lib,3), mi:

Distance from edge of traveled way to barrier face (Woff,in,3), ft:

4 Length of barrier (Lib,4), mi:

Distance from edge of traveled way to barrier face (Woff,in,4), ft:

5 Length of barrier (Lib,5), mi:

Distance from edge of traveled way to barrier face (Woff,in,5), ft:

Median barrier width (W ib), ft:
Nearest distance from edge of traveled way to barrier face (Wnear), ft:

Roadside Data

Clear zone width (Whc), ft: 20 18 20 18 14

Presence of barrier on roadside: Some None None None Some
1 Length of barrier (Lob,1), mi: 0.05 0.30

Distance from edge of traveled way to barrier face (Woff,o,1), ft: 10 8

2 Length of barrier (Lob,2), mi: 0.27

Distance from edge of traveled way to barrier face (Woff,o,2), ft: 8

3 Length of barrier (Lob,3), mi:

Distance from edge of traveled way to barrier face (Woff,o,3), ft:

4 Length of barrier (Lob,4), mi:

Distance from edge of traveled way to barrier face (Woff,o,4), ft:

5 Length of barrier (Lob,5), mi:

Distance from edge of traveled way to barrier face (Woff,o,5), ft:

Distance from edge of traveled way to barrier face, increasing milepost (Woff,inc), ft:

Distance from edge of traveled way to barrier face, decreasing milepost (Woff,dec), ft:

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Check Input ValuesEcho Input ValuesClear



Ramp Access Data
Travel in Increasing Milepost Direction
Entrance Ramp entrance in segment? (If yes, indicate type.): No S-C Lane No No No
Ramp Distance from begin milepost to upstream entrance ramp gore (Xb,ent), mi: 0.22 999 999 999

Length of ramp entrance (Len,inc), mi: 0.14

Length of ramp entrance in segment (Len,seg,inc), mi: 0.14

Entrance side?: Right
Exit Ramp exit in segment? (If yes, indicate type.): No No No S-C Lane No

Ramp Distance from end milepost to downstream exit ramp gore (Xe,ext), mi: 999 999 999 999
Length of ramp exit (Lex,inc), mi: 0.13

Length of ramp exit in segment (Lex,seg,inc), mi: 0.09

Exit side?: Right
Weave Type B weave in segment?: No No No No No No

Length of weaving section (Lwev,inc), mi:
Length of weaving section in segment (Lwev,seg,inc), mi:

Travel in Decreasing Milepost Direction
Entrance Ramp entrance in segment? (If yes, indicate type.): No No Lane Add No S-C Lane
Ramp Distance from end milepost to upstream entrance ramp gore (Xe,ent), mi: 999 999 0.16

Length of ramp entrance (Len,dec), mi: 0.15

Length of ramp entrance in segment (Len,seg,dec), mi: 0.15

Entrance side?: Right
Exit Ramp exit in segment? (If yes, indicate type.): S-C Lane No Lane Drop No No

Ramp Distance from begin milepost to downstream exit ramp gore (Xb,ext), mi: 0 0.16 999 999
Length of ramp exit (Lex,dec), mi: 0.12 0.12

Length of ramp exit in segment (Lex,seg,dec), mi: 0.12

Exit side?: Right
Weave Type B weave in segment?: No No No No No

Length of weaving section (Lwev,dec), mi:
Length of weaving section in segment (Lwev,seg,dec), mi:

Traffic Data Year
Proportion of AADT during high-volume hours (Phv):

Freeway Segment Data 2030
Average daily traffic (AADTfs) by year, veh/d: 2031
 (enter data only for those years for which 2032
  it is available, leave other years blank) 2033

2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053

Entrance Ramp Data for Travel in Increasing Milepost Dir. Year

Average daily traffic (AADTb,ent) by year, veh/d: 2030
 (enter data only for those years for which 2031
  it is available, leave other years blank) 2032

2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053

16575

21875

18175

23900

15900

21050

19025

25150

12925

17050

4175

5475

4175

5475



Exit Ramp Data for Travel in Increasing Milepost Direction Year

Average daily traffic (AADTe,ext) by year, veh/d: 2030
 (enter data only for those years for which 2031
  it is available, leave other years blank) 2032

2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053

Entrance Ramp Data for Travel in Decreasing Milepost Dir. Year

Average daily traffic (AADTe,ent) by year, veh/d: 2030
 (enter data only for those years for which 2031
  it is available, leave other years blank) 2032

2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053

Exit Ramp Data for Travel in Decreasing Milepost Direction Year

Average daily traffic (AADTb,ext) by year, veh/d: 2030
 (enter data only for those years for which 2031
  it is available, leave other years blank) 2032

2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053

5075

6750

3500

4650

1025

1350

3500

4650

2975 29751600

2025 4000 4000



Crash Data Year Segment Crashes -->
Count of Fatal-and-Injury (FI) Crashes by Year

Multiple-vehicle crashes 2030
(not ramp related) (No,fs,n,mv,fi) 2031

2032
2033
2034

Single-vehicle crashes 2030
(not ramp related) (No,fs,n,sv,fi) 2031

2032
2033
2034

Ramp-entrance-related crashes 2030
(No,sc,EN,at,fi) 2031

2032
2033
2034

Ramp-exit-related crashes 2030
(No,sc,EX,at,fi) 2031

2032
2033
2034

Count of Property-Damage-Only (PDO) Crashes by Year
Multiple-vehicle crashes 2030
(not ramp related) (No,fs,n,mv,pdo) 2031

2032
2033
2034

Single-vehicle crashes 2030
(not ramp related) (No,fs,n,sv,pdo) 2031

2032
2033
2034

Ramp-entrance-related crashes 2030
(No,sc,EN,at,pdo) 2031

2032
2033
2034

Ramp-exit-related crashes 2030
(No,sc,EX,at,pdo) 2031

2032
2033
2034



Input Worksheet for Ramp Segments
Segment 1 Segment 2 Segment 3 Segment 4 Segment 5 Segment 6 Segment 7 Segment 8

      (View results in Column CJ) (View results in Advisory Messages)

Basic Roadway Data
Number of through lanes (n): 1 1 1 1 1 1 2
Ramp segment description: SB Off-Ramp SB Loop On SB On-Ramp SB Loop Off NB On-Ramp NB Off-Ramp (1 lane)NB Off-Ramp ("2" lanes)

Segment length (L), mi: 0.36 0.22 0.39 0.25 0.16 0.16 0.06
Average traffic speed on the freeway (Vfrwy), mi/h: 65 65 65 65 65 65 65

Segment type (ramp or collector-distributor road): Exit Entrance Entrance Exit Entrance Exit Exit
Type of control at crossroad ramp terminal: Yield None None Yield Signal Signal Signal
Alignment Data
Horizontal Curve Data     See notes

1 Horizontal curve?: In Seg. In Seg. In Seg. In Seg. In Seg. In Seg. No
Curve radius (R1), ft: 1040 235 810 262 830 1214

Length of curve (Lc1), mi: 0.14 0.14 0.15 0.15 0.07 0.07

Length of curve in segment (Lc1,seg), mi: 0.14 0.14 0.15 0.15 0.07 0.07

Ramp-mile of beginning of curve in direction of travel (X1), mi: 0.00 0.08 0.12 0.00 0.00 0.00

2 Horizontal curve?: In Seg. No In Seg. No In Seg. No
Curve radius (R2), ft: 783 1496 862

Length of curve (Lc2), mi: 0.07 0.08 0.05

Length of curve in segment (Lc2,seg), mi: 0.07 0.08 0.05

Ramp-mile of beginning of curve in direction of travel (X2), mi: 0.18 0.31 0.11

3 Horizontal curve?: No No No No No No
Curve radius (R3), ft:

Length of curve (Lc3), mi:

Length of curve in segment (Lc3,seg), mi:

Ramp-mile of beginning of curve in direction of travel (X3), mi:

4 Horizontal curve?:
Curve radius (R4), ft:

Length of curve (Lc4), mi:

Length of curve in segment (Lc4,seg), mi:

Ramp-mile of beginning of curve in direction of travel (X4), mi:

5 Horizontal curve?:
Curve radius (R5), ft:

Length of curve (Lc5), mi:

Length of curve in segment (Lc5,seg), mi:

Ramp-mile of beginning of curve in direction of travel (X5), mi:

Cross Section Data

Lane width (Wl), ft: 12 12 12 12 14 14 12

Right shoulder width (Wrs), ft: 5 4 4 5 5 5 4

Left shoulder width (Wls), ft: 4 4 4 5 4 4 3

Presence of lane add or lane drop by taper: No No No No No Lane Add No

Length of taper in segment (Ladd,seg or Ldrop,seg), mi: 0.04

Roadside Data
Presence of barrier on right side of roadway: No No No No No Yes Yes

1 Length of barrier (Lrb,1), mi: 0.02 0.02

Distance from edge of traveled way to barrier face (Woff,r,1), ft: 5 5

2 Length of barrier (Lrb,2), mi:

Distance from edge of traveled way to barrier face (Woff,r,2), ft:

3 Length of barrier (Lrb,3), mi:

Distance from edge of traveled way to barrier face (Woff,r,3), ft:

4 Length of barrier (Lrb,4), mi:

Distance from edge of traveled way to barrier face (Woff,r,4), ft:

5 Length of barrier (Lrb,5), mi:

Distance from edge of traveled way to barrier face (Woff,r,5), ft:

Presence of barrier on left side of roadway: No No No No No Yes Yes
1 Length of barrier (Llb,1), mi: 0.03 0.02

Distance from edge of traveled way to barrier face (Woff,l,1), ft: 5 3

2 Length of barrier (Llb,2), mi:

Distance from edge of traveled way to barrier face (Woff,l,2), ft:

3 Length of barrier (Llb,3), mi:

Distance from edge of traveled way to barrier face (Woff,l,3), ft:

4 Length of barrier (Llb,4), mi:

Distance from edge of traveled way to barrier face (Woff,l,4), ft:

5 Length of barrier (Llb,5), mi:

Distance from edge of traveled way to barrier face (Woff,l,5), ft:

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Check Input ValuesEcho Input ValuesClear



Ramp Access Data     See note
Ramp Ramp entrance in segment? (If yes, indicate type.): No No No No No No No

Entrance Length of entrance s-c lane in segment (Len,seg), mi:

Ramp Ramp exit in segment? (If yes, indicate type.): No No No No No No No

Exit Length of exit s-c lane in segment (Lex,seg), mi:

Weaving Weave section in collector-distributor road segment?: No No No No No No No
Section Length of weaving section (Lwev), mi:

Length of weaving section in segment (Lwev,seg), mi:

Traffic Data Year

Average daily traffic (AADTr or AADTc) by year, veh/d: 2030
 (enter data only for those years for which 2031
  it is available, leave other years blank) 2032

2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053

Crash Data Year Segment Crashes -->
Count of Fatal-and-Injury (FI) Crashes by Year

Multiple-vehicle crashes 2030
(No,w,n,mv,fi) 2031

2032
2033
2034

Single-vehicle crashes 2030
(No,w,n,sv,fi) 2031

2032
2033
2034

Count of Property-Damage-Only (PDO) Crashes by Year
Multiple-vehicle crashes 2030
(No,w,n,mv,pdo) 2031

2032
2033
2034

Single-vehicle crashes 2030
(No,w,n,sv,pdo) 2031

2032
2033
2034

1600 3500 4175

2025 4650

1025

1350

2975

4000 5475

5075

6750

5075

6750



Input Worksheet for Crossroad Ramp Terminals
Terminal 1 Terminal 2 Terminal 3 Terminal 4 Terminal 5 Terminal 6

      (View results in Column T) (View results in Advisory Messages)

Basic Intersection Data
Ramp terminal configuration: D4 D4
Ramp terminal description: SB Terminal NB Terminal

Ramp terminal traffic control type: One stop Signal
Is a non-ramp public street leg present at the terminal (Ips)?: No No

Alignment Data

Exit ramp skew angle (Isk), degrees: 4 6

Distance to the next public street intersection on the outside crossroad leg (Lstr), mi: 0.14 0.15
Distance to the adjacent ramp terminal (Lrmp), mi: 0.15 0.15

Traffic Control
Left-Turn Operational Mode
Crossroad Inside approach Protected-only mode (Ip,lt,in)?: Yes No

Outside approach Protected-only mode (Ip,lt,out)?: Yes No

Right-Turn Control Type
Ramp Exit ramp approach Right-turn control type: Yield Yield

Cross Section Data
Crossroad median width (Wm), ft: 12 10

Number of Lanes
Crossroad Both approaches Lanes serving through vehicles (nth): 4 4

Inside approach Lanes serving through vehicles (nth,in): 2 2
Outside approach Lanes serving through vehicles (nth,out): 2 2 0 0 0 0

Ramp Exit ramp approach All lanes (nex): 1 3

Right-Turn Channelization          see note:
Crossroad Inside approach Channelization present (Ich,in)?: Yes No

Outside approach Channelization present (Ich,out)?: Yes Yes

Ramp Exit ramp approach Channelization present (Ich,ex)?: Yes Yes

Left-Turn Lane or Bay

Crossroad Inside approach Lane or bay present (Ibay,lt,in)?: No Yes

Width of lane or bay (Wb,in), ft: 0 12

Outside approach Lane or bay present (Ibay,lt,out)?: No No

Width of lane or bay (Wb,out), ft: 0 0

Right-Turn Lane or Bay
Crossroad Inside approach Lane or bay present (Ibay,rt,in)?: Yes No

Outside approach Lane or bay present (Ibay,rt,out)?: No No

Access Data

Number of driveways on the outside crossroad leg (ndw): 2 2

Number of public street approaches on the outside crossroad leg (nps): 0 0

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Check Input ValuesEcho Input ValuesClear



Traffic Data Year
Inside Crossroad Leg Data 2030
Average daily traffic (AADTin) by year, veh/d: 2031
 (enter data only for those years for which 2032
  it is available, leave other years blank) 2033

2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053

Outside Crossroad Leg Data 2030
Average daily traffic (AADTout) by year, veh/d: 2031
 (enter data only for those years for which 2032
  it is available, leave other years blank) 2033

2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053

29200

38325

29200

38325

33050

25350

45250

34350



Exit Ramp Data 2030
Average daily traffic (AADTex) by year, veh/d: 2031
 (enter data only for those years for which 2032
  it is available, leave other years blank) 2033

2034
For a B4 terminal configuration, enter the AADT for the 2035
diagonal exit ramp (not the loop exit ramp). 2036

2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053

Entrance Ramp Data 2030
Average daily traffic (AADTen) by year, veh/d: 2031
 (enter data only for those years for which 2032
  it is available, leave other years blank) 2033

2034
For an A4 terminal configuration, enter the AADT for the 2035
diagonal entrance ramp (not the loop entrance ramp). 2036

2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053

Crash Data Year Ramp Terminal Crashes -->
Count of Fatal-and-Injury (FI) Crashes by Year

(No,w,ac,at,fi) 2030
2031
2032
2033
2034

Count of Property-Damage-Only (PDO) Crashes by Year

(No,w,ac,at,pdo) 2030
2031
2032
2033
2034

6025

4575

6750

5075

6000

4525

5475

4175



General Information
Project description:
Analyst: Date: Area type:
First year of analysis: 2030
Last year of analysis: 2050
Crash Data Description
Freeway segments Segment crash data available? No First year of crash data:

Project-level crash data available? No Last year of crash data:
Ramp segments Segment crash data available? No First year of crash data:

Project-level crash data available? No Last year of crash data:
Ramp terminals Segment crash data available? No First year of crash data:

Project-level crash data available? No Last year of crash data:
Estimated Crash Statistics
Crashes for Entire Facility Total K A B C PDO
Estimated number of crashes during Study Period, crashes: 1448.0 4.0 17.6 101.1 257.1 1068.3
Estimated average crash freq. during Study Period, crashes/yr: 69.0 0.2 0.8 4.8 12.2 50.9
Crashes by Facility Component Nbr. Sites Total K A B C PDO
Freeway segments, crashes: 5 318.1 2.2 5.4 27.5 37.3 245.7
Ramp segments, crashes: 7 130.6 1.2 3.7 18.2 22.8 84.6
Crossroad ramp terminals, crashes: 2 999.3 0.6 8.4 55.3 197.1 737.9
Crashes for Entire Facility by Year Year Total K A B C PDO
Estimated number of crashes during 2030 57.0 0.2 0.7 4.1 10.1 41.9
the Study Period, crashes: 2031 58.2 0.2 0.7 4.1 10.3 42.8

2032 59.3 0.2 0.7 4.2 10.5 43.7
2033 60.5 0.2 0.7 4.3 10.7 44.5
2034 61.7 0.2 0.8 4.4 11.0 45.4
2035 62.8 0.2 0.8 4.4 11.2 46.3
2036 64.0 0.2 0.8 4.5 11.4 47.2
2037 65.2 0.2 0.8 4.6 11.6 48.1
2038 66.4 0.2 0.8 4.7 11.8 49.0
2039 67.6 0.2 0.8 4.7 12.0 49.9
2040 68.8 0.2 0.8 4.8 12.2 50.8
2041 70.1 0.2 0.8 4.9 12.4 51.7
2042 71.3 0.2 0.9 5.0 12.6 52.6
2043 72.5 0.2 0.9 5.0 12.9 53.5
2044 73.7 0.2 0.9 5.1 13.1 54.5
2045 75.0 0.2 0.9 5.2 13.3 55.4
2046 76.2 0.2 0.9 5.3 13.5 56.3
2047 77.5 0.2 0.9 5.4 13.8 57.3
2048 78.8 0.2 0.9 5.4 14.0 58.2
2049 80.0 0.2 1.0 5.5 14.2 59.1
2050 81.3 0.2 1.0 5.6 14.4 60.1
2051
2052
2053

Distribution of Crashes for Entire Facility

Total K A B C PDO
Multiple vehicle Head-on crashes: 9.9 0.0 0.1 0.8 2.6 6.4

Right-angle crashes: 273.2 0.2 2.6 16.8 61.0 192.5
Rear-end crashes: 606.7 1.0 6.7 41.3 123.8 433.9
Sideswipe crashes: 139.9 0.2 0.7 4.3 10.4 124.3
Other multiple-vehicle crashes: 22.4 0.1 0.2 1.3 3.0 17.8
   Total multiple-vehicle crashes: 1052.1 1.5 10.3 64.5 200.8 775.0

Single vehicle Crashes with animal: 4.3 0.0 0.0 0.1 0.2 4.0
Crashes with fixed object: 296.4 1.8 5.2 26.2 40.0 223.2
Crashes with other object: 29.4 0.1 0.2 1.2 1.7 26.2
Crashes with parked vehicle: 7.4 0.0 0.1 0.5 0.7 6.0
Other single-vehicle crashes 58.4 0.6 1.7 8.6 13.7 33.8
   Total single-vehicle crashes: 395.9 2.5 7.3 36.6 56.3 293.3

Total crashes: 1448.0 4.0 17.6 101.1 257.1 1068.3

Crash Type Crash Type Category

Output Summary

US54-MO5 Predictive Safety Analysis
CBB 7/22/2025 Urban

Estimated Number of Crashes During the Study Period



General Information
Project description:
Analyst: Date: Area type:
First year of analysis: 2030 Total length of freeway segments for Study Period (mi): 3.849
Last year of analysis: 2050
Site Description
Freeway Segments

Number Lanes Study Period Study Period Description
Length (mi)

1 0 0.000 0

2 4 1.640 0

3 4 0.290 0

4 4 0.160 0

5 4 0.359 0

6 4 1.400 0

7 0 0.000 0

8 0 0.000 0

9 0 0.000 0

10 0 0.000 0

11 0 0.000 0

12 0 0.000 0

13 0 0.000 0

14 0 0.000 0

15 0 0.000 0

16 0 0.000 0

17 0 0.000 0

18 0 0.000 0

19 0 0.000 0

20 0 0.000 0

Ramp Segments
Number Study Period Number Study Period

Description Description
1 SB Off-Ramp 21 0

2 SB Loop On 22 0

3 SB On-Ramp 23 0

4 SB Loop Off 24 0

5 NB On-Ramp 25 0

6 NB Off-Ramp (1 lane) 26 0

7 NB Off-Ramp ("2" lanes) 27 0

8 0 28 0

9 0 29 0

10 0 30 0

11 0 31 0

12 0 32 0

13 0 33 0

14 0 34 0

15 0 35 0

16 0 36 0

17 0 37 0

18 0 38 0

19 0 39 0

20 0 40 0

Crossroad Ramp Terminals
Number Config. Control Study Period Description

1 D4 One stop SB Terminal

2 D4 Signal NB Terminal

3 0 0 0

4 0 0 0

5 0 0 0

6 0 0 0

Evaluation Site Summary

US54-MO5 Predictive Safety Analysis
CBB 7/22/2025 Urban



HSM Inputs & Output Summary Report (No-Build) 
  



Project Name Contact Email azarate@cbbtraffic.com
Project Description Contact Phone (314) 825 5841
Reference Number Date Performed 07/23/25
Analyst Analysis Year 2030
Agency/Company Multiple Year Analysis? Yes
# of Segments in Analysis
# of Intersections in Analysis Duration of crash history?

INTERSECTIONS ONLY

Segment 1 US 54 Business Rt 5 to South Terminal Median MODOT -
Segment 2 US 54 South Terminal Median MODOT -
Segment 3 US 54 South Terminal Median to North Terminal MODOT -
Segment 4 US 54 North Terminal to Laker Pride Rd MODOT -
Segment 5 US 54 Laker Pride Rd to Cecil Rd MODOT -

Intersection 1 US 54 US 54 & Business Route 5 MODOT Signalized
Intersection 2 US 54 US 54 & Laker Pride Rd/Jack Crowell Rd MODOT Signalized
Intersection 3 US 54 US 54 & Cecil St MODOT Signalized

2030 No-Build
US54-MO5 MoDOT On-Call

3
5
CBB
Alex Zarate
Job# 073-25

This spreadsheet calculates the predicted and expected average crash frequency

INTERSECTIONS

SEGMENTS

PROJECT SAFETY PERFORMANCE ANALYSIS INPUT SHEET

General Information

Route Location Description Signalized or Unsignalized?

LOCATION INFORMATION

INDIVIDUAL PROJECT ELEMENTS JURISDICTION



AADT (veh/day)  is within range AADTMAX = 53,800 (veh/day)

KABC

PDO

KABC

PDO

KABC

PDO

NOTES: * AADT: It is important to remember that the AADT(major) = AADT(major approach1) + AADT(minor approach2) (refer to p.12-8 in Part C of the HSM)

General Information Location Information

Analyst Alex Zarate Roadway US 54

Agency or Company CBB Roadway Section Business Rt 5 to South Terminal Median

Date Performed 07/23/25 Jurisdiction MODOT

WORKSHEET 1A -- GENERAL INFORMATION AND INPUT DATA FOR URBAN AND SUBURBAN ROADWAY SEGMENTS

Roadway type (2U, 3T, 4U, 4D, 5T) 5T --

Length of segment, L (mi) 0.58 --

Segment for Analysis Segment 1 Analysis Year 2030

Input Data Site Conditions Base Conditions

Median width (ft) - for divided only Not Present 15

Lighting (present / not present) Present Not Present

25,350 --

Type of on-street parking (none/parallel/angle) None None

Proportion of curb length with on-street parking 0 --

Minor commercial driveways (number) 27 --

Major industrial / institutional driveways (number) 0 --

Auto speed enforcement (present / not present) Not Present Not Present

Major commercial driveways (number) 0 --

Minor residential driveways (number) 4 --

Other driveways (number) 3 --

Minor industrial / institutional driveways (number) 13 --

Major residential driveways (number) 1 --

Offset to roadside fixed objects (ft) [If greater than 30 or Not Present, input 30] 15 30

Calibration Factor, Cr 0.84 1.00

Speed Category Posted Speed Greater than 30 mph --

Roadside fixed object density (fixed objects / mi) 31 0

Average Annual Crash History (3 or 5-yr average)

           Multiple vehicle driveway crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0

           Multiple vehicle nondriveway crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0

           Single-vehicle crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0

2



AADT (veh/day)  is within range AADTMAX = 66,000 (veh/day)

KABC

PDO

KABC

PDO

KABC

PDO

NOTES: * AADT: It is important to remember that the AADT(major) = AADT(major approach1) + AADT(minor approach2) (refer to p.12-8 in Part C of the HSM)

General Information Location Information

Analyst Alex Zarate Roadway US 54

Agency or Company CBB Roadway Section South Terminal Median

Date Performed 07/23/25 Jurisdiction MODOT

WORKSHEET 1A -- GENERAL INFORMATION AND INPUT DATA FOR URBAN AND SUBURBAN ROADWAY SEGMENTS

Roadway type (2U, 3T, 4U, 4D, 5T) 4D --

Length of segment, L (mi) 0.1 --

Segment for Analysis Segment 2 Analysis Year 2030

Input Data Site Conditions Base Conditions

Median width (ft) - for divided only 10 15

Lighting (present / not present) Not Present Not Present

29,200 --

Type of on-street parking (none/parallel/angle) None None

Proportion of curb length with on-street parking 0 --

Minor commercial driveways (number) 0 --

Major industrial / institutional driveways (number) 0 --

Auto speed enforcement (present / not present) Not Present Not Present

Major commercial driveways (number) 0 --

Minor residential driveways (number) 0 --

Other driveways (number) 0 --

Minor industrial / institutional driveways (number) 0 --

Major residential driveways (number) 0 --

Offset to roadside fixed objects (ft) [If greater than 30 or Not Present, input 30] 30 30

Calibration Factor, Cr 0.91 1.00

Speed Category Posted Speed Greater than 30 mph --

Roadside fixed object density (fixed objects / mi) 0 0

Average Annual Crash History (3 or 5-yr average)

           Multiple vehicle driveway crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0

           Multiple vehicle nondriveway crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0

           Single-vehicle crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0

3



AADT (veh/day)  is within range AADTMAX = 53,800 (veh/day)

KABC

PDO

KABC

PDO

KABC

PDO

NOTES: * AADT: It is important to remember that the AADT(major) = AADT(major approach1) + AADT(minor approach2) (refer to p.12-8 in Part C of the HSM)

General Information Location Information

Analyst Alex Zarate Roadway US 54

Agency or Company CBB Roadway Section South Terminal Median to North Terminal

Date Performed 07/23/25 Jurisdiction MODOT

WORKSHEET 1A -- GENERAL INFORMATION AND INPUT DATA FOR URBAN AND SUBURBAN ROADWAY SEGMENTS

Roadway type (2U, 3T, 4U, 4D, 5T) 5T --

Length of segment, L (mi) 0.1 --

Segment for Analysis Segment 3 Analysis Year 2030

Input Data Site Conditions Base Conditions

Median width (ft) - for divided only Not Present 15

Lighting (present / not present) Present Not Present

29,200 --

Type of on-street parking (none/parallel/angle) None None

Proportion of curb length with on-street parking 0 --

Minor commercial driveways (number) 0 --

Major industrial / institutional driveways (number) 0 --

Auto speed enforcement (present / not present) Not Present Not Present

Major commercial driveways (number) 0 --

Minor residential driveways (number) 0 --

Other driveways (number) 0 --

Minor industrial / institutional driveways (number) 0 --

Major residential driveways (number) 0 --

Offset to roadside fixed objects (ft) [If greater than 30 or Not Present, input 30] 4 30

Calibration Factor, Cr 0.84 1.00

Speed Category Posted Speed Greater than 30 mph --

Roadside fixed object density (fixed objects / mi) 11 0

Average Annual Crash History (3 or 5-yr average)

           Multiple vehicle driveway crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0

           Multiple vehicle nondriveway crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0

           Single-vehicle crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0
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AADT (veh/day)  is within range AADTMAX = 53,800 (veh/day)

KABC

PDO

KABC

PDO

KABC

PDO

NOTES: * AADT: It is important to remember that the AADT(major) = AADT(major approach1) + AADT(minor approach2) (refer to p.12-8 in Part C of the HSM)

General Information Location Information

Analyst Alex Zarate Roadway US 54

Agency or Company CBB Roadway Section North Terminal to Laker Pride Rd

Date Performed 07/23/25 Jurisdiction MODOT

WORKSHEET 1A -- GENERAL INFORMATION AND INPUT DATA FOR URBAN AND SUBURBAN ROADWAY SEGMENTS

Roadway type (2U, 3T, 4U, 4D, 5T) 5T --

Length of segment, L (mi) 0.15 --

Segment for Analysis Segment 4 Analysis Year 2030

Input Data Site Conditions Base Conditions

Median width (ft) - for divided only Not Present 15

Lighting (present / not present) Present Not Present

34,350 --

Type of on-street parking (none/parallel/angle) None None

Proportion of curb length with on-street parking 0 --

Minor commercial driveways (number) 3 --

Major industrial / institutional driveways (number) 0 --

Auto speed enforcement (present / not present) Not Present Not Present

Major commercial driveways (number) 0 --

Minor residential driveways (number) 0 --

Other driveways (number) 0 --

Minor industrial / institutional driveways (number) 2 --

Major residential driveways (number) 0 --

Offset to roadside fixed objects (ft) [If greater than 30 or Not Present, input 30] 23 30

Calibration Factor, Cr 0.84 1.00

Speed Category Posted Speed Greater than 30 mph --

Roadside fixed object density (fixed objects / mi) 6 0

Average Annual Crash History (3 or 5-yr average)

           Multiple vehicle driveway crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0

           Multiple vehicle nondriveway crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0

           Single-vehicle crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0
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AADT (veh/day)  is within range AADTMAX = 53,800 (veh/day)

KABC

PDO

KABC

PDO

KABC

PDO

NOTES: * AADT: It is important to remember that the AADT(major) = AADT(major approach1) + AADT(minor approach2) (refer to p.12-8 in Part C of the HSM)

General Information Location Information

Analyst Alex Zarate Roadway US 54

Agency or Company CBB Roadway Section Laker Pride Rd to Cecil Rd

Date Performed 07/23/25 Jurisdiction MODOT

WORKSHEET 1A -- GENERAL INFORMATION AND INPUT DATA FOR URBAN AND SUBURBAN ROADWAY SEGMENTS

Roadway type (2U, 3T, 4U, 4D, 5T) 5T --

Length of segment, L (mi) 0.64 --

Segment for Analysis Segment 5 Analysis Year 2030

Input Data Site Conditions Base Conditions

Median width (ft) - for divided only Not Present 15

Lighting (present / not present) Present Not Present

34,250 --

Type of on-street parking (none/parallel/angle) None None

Proportion of curb length with on-street parking 0 --

Minor commercial driveways (number) 19 --

Major industrial / institutional driveways (number) 1 --

Auto speed enforcement (present / not present) Not Present Not Present

Major commercial driveways (number) 2 --

Minor residential driveways (number) 0 --

Other driveways (number) 2 --

Minor industrial / institutional driveways (number) 10 --

Major residential driveways (number) 0 --

Offset to roadside fixed objects (ft) [If greater than 30 or Not Present, input 30] 14 30

Calibration Factor, Cr 0.84 1.00

Speed Category Posted Speed Greater than 30 mph --

Roadside fixed object density (fixed objects / mi) 49 0

Average Annual Crash History (3 or 5-yr average)

           Multiple vehicle driveway crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0

           Multiple vehicle nondriveway crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0

           Single-vehicle crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0
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AADTMAX = 67,700 (veh/day)

AADTMAX = 33,400 (veh/day)

KABC

PDO

KABC

PDO

NOTES: * AADT: It is important to remember that the AADT(major) = AADT(major approach1) + AADT(minor approach2) (refer to p.12-8 in Part C of the HSM)

WORKSHEET 2A -- GENERAL INFORMATION AND INPUT DATA FOR URBAN AND SUBURBAN ARTERIAL INTERSECTIONS

General Information Location Information

Analyst Alex Zarate Roadway US 54

Agency or Company CBB Location Information US 54 & Business Route 5

Date Performed 7/23/2025 Jurisdiction MODOT

Input Data Site Conditions Base Conditions

Intersection type (3ST, 3SG, 4ST, 4SG) 4SG --

Intersection Intersection 1 Analysis Year 2030

Signalized/Unsignalized Signalized Ped Volume (after Intx Type)

Intersection lighting (present/not present) Present Not Present

Calibration factor, Ci 5.21 1.00

AADT major (veh/day) (total entering on major approaches)* 24,775 --

AADT minor (veh/day) (total entering on minor approaches)* 9,900 --

Data for signalized intersections only:

           Number of approaches with left-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 4 0

           Number of approaches with right-turn lanes: for 4SG, use maximum value of 4, all other, max 2) 4 0

Data for unsignalized intersections only:

           Number of major-road approaches with left-turn lanes (0,1,2) 0 0

           Number of major-road approaches with right-turn lanes (0,1,2) 0 0

           Type of left-turn signal phasing for Leg #2 Protected --

           Type of left-turn signal phasing for Leg #3 Protected --

           Number of approaches with left-turn signal phasing [for 3SG, use maximum value of 3] 4 --

           Type of left-turn signal phasing for Leg #1 Protected Permissive

           Intersection red light cameras (present/not present) Not Present Not Present

           Sum of all pedestrian crossing volumes  (PedVol) -- Signalized intersections only 50 --

           Type of left-turn signal phasing for Leg #4 (if applicable) Protected --

           Number of approaches with right-turn-on-red prohibited [for 3SG, use maximum value of 3] 0 0

           Schools within 300 m (1,000 ft) of the intersection (present/not present) Present Not Present

           Number of alcohol sales establishments within 300 m (1,000 ft) of the intersection 1 to 8 0

           Maximum number of lanes crossed by a pedestrian (nlanesx) 5 --

           Number of bus stops within 300 m (1,000 ft) of the intersection 0 0

Average Annual Crash History (3 or 5-yr average)

           Multiple vehicle crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0

           Single-vehicle crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0
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AADTMAX = 67,700 (veh/day)

AADTMAX = 33,400 (veh/day)

KABC

PDO

KABC

PDO

NOTES: * AADT: It is important to remember that the AADT(major) = AADT(major approach1) + AADT(minor approach2) (refer to p.12-8 in Part C of the HSM)

WORKSHEET 2A -- GENERAL INFORMATION AND INPUT DATA FOR URBAN AND SUBURBAN ARTERIAL INTERSECTIONS

General Information Location Information

Analyst Alex Zarate Roadway US 54

Agency or Company CBB Location Information US 54 & Laker Pride Rd/Jack Crowell Rd

Date Performed 7/23/2025 Jurisdiction MODOT

Input Data Site Conditions Base Conditions

Intersection type (3ST, 3SG, 4ST, 4SG) 4SG --

Intersection Intersection 2 Analysis Year 2030

Signalized/Unsignalized Signalized Ped Volume (after Intx Type)

Intersection lighting (present/not present) Present Not Present

Calibration factor, Ci 5.21 1.00

AADT major (veh/day) (total entering on major approaches)* 34,350 --

AADT minor (veh/day) (total entering on minor approaches)* 6,125 --

Data for signalized intersections only:

           Number of approaches with left-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 4 0

           Number of approaches with right-turn lanes: for 4SG, use maximum value of 4, all other, max 2) 4 0

Data for unsignalized intersections only:

           Number of major-road approaches with left-turn lanes (0,1,2) 0 0

           Number of major-road approaches with right-turn lanes (0,1,2) 0 0

           Type of left-turn signal phasing for Leg #2 Protected/Permissive --

           Type of left-turn signal phasing for Leg #3 Permissive --

           Number of approaches with left-turn signal phasing [for 3SG, use maximum value of 3] 4 --

           Type of left-turn signal phasing for Leg #1 Protected/Permissive Permissive

           Intersection red light cameras (present/not present) Not Present Not Present

           Sum of all pedestrian crossing volumes  (PedVol) -- Signalized intersections only 50 --

           Type of left-turn signal phasing for Leg #4 (if applicable) Permissive --

           Number of approaches with right-turn-on-red prohibited [for 3SG, use maximum value of 3] 0 0

           Schools within 300 m (1,000 ft) of the intersection (present/not present) Not Present Not Present

           Number of alcohol sales establishments within 300 m (1,000 ft) of the intersection 0 0

           Maximum number of lanes crossed by a pedestrian (nlanesx) 5 --

           Number of bus stops within 300 m (1,000 ft) of the intersection 0 0

Average Annual Crash History (3 or 5-yr average)

           Multiple vehicle crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0

           Single-vehicle crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0
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AADTMAX = 58,100 (veh/day)

AADTMAX = 16,400 (veh/day)

KABC

PDO

KABC

PDO

NOTES: * AADT: It is important to remember that the AADT(major) = AADT(major approach1) + AADT(minor approach2) (refer to p.12-8 in Part C of the HSM)

WORKSHEET 2A -- GENERAL INFORMATION AND INPUT DATA FOR URBAN AND SUBURBAN ARTERIAL INTERSECTIONS

General Information Location Information

Analyst Alex Zarate Roadway US 54

Agency or Company CBB Location Information US 54 & Cecil St

Date Performed 7/23/2025 Jurisdiction MODOT

Input Data Site Conditions Base Conditions

Intersection type (3ST, 3SG, 4ST, 4SG) 3SG --

Intersection Intersection 3 Analysis Year 2030

Signalized/Unsignalized Signalized Ped Volume (after Intx Type)

Intersection lighting (present/not present) Present Not Present

Calibration factor, Ci 2.95 1.00

AADT major (veh/day) (total entering on major approaches)* 34,250 --

AADT minor (veh/day) (total entering on minor approaches)* 7,250 --

Data for signalized intersections only:

           Number of approaches with left-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 2 0

           Number of approaches with right-turn lanes: for 4SG, use maximum value of 4, all other, max 2) 2 0

Data for unsignalized intersections only:

           Number of major-road approaches with left-turn lanes (0,1,2) 0 0

           Number of major-road approaches with right-turn lanes (0,1,2) 0 0

           Type of left-turn signal phasing for Leg #2 Protected --

           Type of left-turn signal phasing for Leg #3 Not Applicable --

           Number of approaches with left-turn signal phasing [for 3SG, use maximum value of 3] 2 --

           Type of left-turn signal phasing for Leg #1 Protected Permissive

           Intersection red light cameras (present/not present) Not Present Not Present

           Sum of all pedestrian crossing volumes  (PedVol) -- Signalized intersections only 50 --

           Type of left-turn signal phasing for Leg #4 (if applicable) Not Applicable --

           Number of approaches with right-turn-on-red prohibited [for 3SG, use maximum value of 3] 0 0

           Schools within 300 m (1,000 ft) of the intersection (present/not present) Not Present Not Present

           Number of alcohol sales establishments within 300 m (1,000 ft) of the intersection 1 to 8 0

           Maximum number of lanes crossed by a pedestrian (nlanesx) 4 --

           Number of bus stops within 300 m (1,000 ft) of the intersection 0 0

Average Annual Crash History (3 or 5-yr average)

           Multiple vehicle crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0

           Single-vehicle crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0
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Project Name
Project Description
Reference Number
Analyst
Agency/Company
Contact Email
Contact Phone
Date Completed

Predicted 
average crash 

frequency

Expected 
average crash 

frequency 

Predicted 
average crash 

frequency

Expected 
average crash 

frequency 

Predicted 
average crash 

frequency

Expected 
average crash 

frequency

Npredicted (KABCO) Nexpected (KABCO) Npredicted (KABC) Nexpected (KABC) Npredicted (O) Nexpected (O)

INDIVIDUAL SEGMENTS
Segment 1 8.1 8.1 0.0 2.3 2.3 0.0 5.8 5.8 0.0
Segment 2 0.6 0.6 0.0 0.2 0.2 0.0 0.4 0.4 0.0
Segment 3 1.0 1.0 0.0 0.3 0.3 0.0 0.7 0.7 0.0
Segment 4 2.2 2.2 0.0 0.6 0.6 0.0 1.6 1.6 0.0
Segment 5 12.0 12.0 0.0 3.4 3.4 0.0 8.6 8.6 0.0
INDIVIDUAL INTERSECTIONS
Intersection 1 16.9 16.9 0.0 6.6 6.6 0.0 10.4 10.4 0.0
Intersection 2 26.6 26.6 0.0 10.5 10.5 0.0 16.1 16.1 0.0
Intersection 3 12.1 12.1 0.0 4.1 4.1 0.0 8.0 8.0 0.0
COMBINED (sum of column) 79.5 79.5 0.0 27.9 27.9 0.0 51.6 51.6 0.0

Discussion of Results
Given the potential effects of project characteristics on safety performance, results indicate that:

0.0
0.0

2030 No-Build

Property damage only (PDO)

Property Damage Only Crashes/yr

CBB
azarate@cbbtraffic.com
(314) 825 5841

51.6

PROJECT SUMMARY

Total Crashes/yr Fatal and Injury Crashes/yr

PROJECT SAFETY PERFORMANCE SUMMARY REPORT

05/12/11

(KABCO)

51.6

N expected (PROJECT)
Predicted average crash 

frequency - Average safety 
performance of projects 

consisting of similar elements 
(anticipated average crashes/yr)

Expected average crash frequency 
- Actual long-term safety 

performance of the project 
(anticipated average crashes/yr)

Total (KABCO)

Fatal and injury (KABC)

Crash severity level

79.5

3.  It is anticipated the project has, on average, a potential for safety improvement of 0 crashes per year (0 fatal and injury crashes per year; and 0 property damage only crashes per year).

PROJECT SUMMARY -- Site-Specific EB Method Summary Results for Urban and Suburban Arterial Project

Potential for 
Improvement 

Potential for 
Improvement 

1.  It is anticipated that the project will, on average, experience 79.5 crashes per year (27.9 fatal and injury crashes per year; and 51.6 property damage only crashes per year).

2. A similar project is anticipated, on average, to experience 79.5 crashes per year (27.9 fatal and injury crashes per year; and 51.6 property damage only crashes per year).

US54-MO5 MoDOT On-Call

Project Element

HSM1 Extended Spreadsheet for Part C Chapter 12 v.9
79.5

Years of crash data incorporated into the analysis: 0

General Information

27.9

Job# 073-25

(PDO)(KABC)

0.0

N predicted(PROJECT)

Alex Zarate

27.9

N potential for improvement (PROJECT)

Potential for Safety Improvement 
(anticipated average crashes/yr)

Potential for 
Improvement

27.9

51.6

79.5

27.9

51.6

79.5

0.0 0.0 0.0

-10.0
0.0

10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

Fatal and injury (KABC) Property damage only (PDO) Total (KABCO)

Summary of Anticipated Safety Performance of the Project (average crashes/yr) 

Predicted average crash frequency - Average safety performance of
projects consisting of similar elements (anticipated average
crashes/yr)

Expected average crash frequency - Actual long-term safety
performance of the project (anticipated average crashes/yr)

Potential for Safety Improvement (anticipated average crashes/yr)



Project Name
Project Description
Reference Number
Analyst
Agency/Company
Contact Email
Contact Phone
Date Completed
Base Year 2030
Analysis Period (Years)
Linear Traffic Growth Rate (annual %)

KABC PDO Total (KABCO) KABC PDO Total (KABCO) KABC PDO Total (KABCO)
2030 27.9 51.6 79.5 27.9 51.6 79.5 N/A N/A N/A
2031 28.5 52.7 81.3 28.5 52.7 81.3 N/A N/A N/A
2032 29.1 53.9 83.0 29.1 53.9 83.0 N/A 0.0 N/A
2033 29.7 55.0 84.7 29.7 55.0 84.7 N/A N/A N/A
2034 30.4 56.1 86.5 30.4 56.1 86.5 N/A N/A N/A
2035 31.0 57.2 88.2 31.0 57.2 88.2 N/A 0.0 N/A
2036 31.6 58.4 90.0 31.6 58.4 90.0 N/A N/A N/A
2037 32.2 59.5 91.7 32.2 59.5 91.7 0.0 0.0 N/A
2038 32.9 60.6 93.5 32.9 60.6 93.5 0.0 N/A N/A
2039 33.5 61.8 95.3 33.5 61.8 95.3 0.0 N/A 0.0
2040 34.1 62.9 97.1 34.1 62.9 97.1 N/A N/A N/A
2041 34.8 64.1 98.9 34.8 64.1 98.9 N/A N/A N/A
2042 35.4 65.2 100.7 35.4 65.2 100.7 N/A N/A N/A
2043 36.1 66.4 102.5 36.1 66.4 102.5 N/A N/A N/A
2044 36.7 67.6 104.3 36.7 67.6 104.3 N/A N/A N/A
2045 37.4 68.7 106.1 37.4 68.7 106.1 N/A N/A N/A
2046 38.0 69.9 107.9 38.0 69.9 107.9 N/A N/A N/A
2047 38.7 71.1 109.8 38.7 71.1 109.8 N/A N/A N/A
2048 39.3 72.3 111.6 39.3 72.3 111.6 N/A N/A N/A
2049 40.0 73.4 113.4 40.0 73.4 113.4 0.0 0.0 0.0
Total 677.5 1248.4 1925.9 677.5 1248.4 1925.9 N/A N/A N/A

PROJECT SUMMARY -- Site-Specific EB Method Summary Results for Urban and Suburban Arterial Project

Crash severity level

Discussion of Results

2. A similar project is anticipated, on average, to experience 1925.9 crashes  over a 20 year analysis period (677.5 fatal and injury crashes over 20 years; and 1248.4 property damage only crashes over 20 years).

20-Year Analysis Summary Report

Total crashes (KABCO) 1925.9 1925.9 N/A

Given the potential effects of project characteristics on safety performance and assuming a 1.75 % growth in AADT over a 20 year analysis period with 2030 as the base year, results indicate that:
1.  The project is anticipated, on average, to experience 1925.9 crashes  over a 20 year analysis period (677.5 fatal and injury crashes; and 1248.4 property damage only crashes).

Fatal and injury crashes (KABC) 677.5 677.5 N/A
Property damage only crashes (PDO) 1248.4 1248.4 N/A

N predicted(PROJECT) N expected (PROJECT) N potential for improvement (PROJECT)

Predicted average crash frequency - 
Average safety performance of projects 

consisting of similar elements (anticipated 
total number of crashes over 20 years)

Expected average crash frequency - 
Average long-term safety performance of 
the project (anticipated total number of 

crashes over 20 years)

Potential safety performance - Average 
project performance compared to 

threshold set by typical other similar 
projects (anticipated total number of 

crashes over 20 years)

2%
PROJECT SUMMARY

Analysis Year
Predicted Average Crash Frequency 

(Npredicted )
Expected Average Crash Frequency 

(Nexpected )
Potential for Safety Improvement 

(crashes/yr)

20

MULTIPLE YEAR PROJECT SAFETY PERFORMANCE SUMMARY REPORT FOR URBAN AND SUBURBAN ARTERIAL

General Information
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Summary of Anticipated Safety Performance of the Project (total over analysis period) 

Predicted average crash frequency - Average safety performance of projects consisting
of similar elements (anticipated total number of crashes over 10 years)

Expected average crash frequency - Average long-term safety performance of the
project (anticipated total number of crashes over 10 years)

Potential safety performance - Average project performance compared to threshold
set by typical other similar projects (anticipated total number of crashes over 10 years)



 

Build Condition - ISATe & HSM Results (2030 – 2050) 

 

Safety Summary Table – Build Conditions 

Facility 
Build Condi on 

F&I PDO Total 
Intersection 1 crashes: 
(US-54 & Business Route 5) 158.9 251.5 410.4 

Intersection 2 crashes: 
(US-54 & Jack Crowell Road)  77.9 134.3 212.1 

Intersection 3 crashes: 
(US-54 & Cecil Street) 100.5 192.3 292.8 

Intersection 4 crashes: 
(US-54 & Laker Pride Road) 108.7 209.1 317.8 

Arterial segments (1-3) crashes: 67.3 167.7 235.0 
Arterial segments (4-5) crashes:  37.8 108.8 146.7 
Total Arterial HSM Crashes 551.0 1063.7 1614.7 
Freeway segments, crashes: 72.4 245.7 318.1 
Ramp segments, crashes: 46.0 84.6 130.6 
Crossroad ramp terminals, crashes: 238.6 722.1 960.7 
Total ISATe Crashes  356.9 1052.5 1409.4 
Total Study Area Crashes 907.9 2116.3 3024.2 

 

  



 
Figure 2: ISATe and HSM Study Area – Build Condition 

  



ISATe Inputs & Output Summary Report (Build) 
  



General Information
Project description:
Analyst: Date: Area type:
First year of analysis: 2030
Last year of analysis: 2050 .
Crash Data Description
Freeway segments .

First year of crash data: 2019 Last year of crash data: 2023
Ramp segments .

First year of crash data: 2019 Last year of crash data: 2023
Ramp terminals .

First year of crash data: 2019 Last year of crash data: 2023

Program Control
1. Enter data in the Main, Input Freeway Segments, Input Ramp Segments, Input Ramp Terminals worksheets.
2. Click Perform Calculations button to start calculation process.

3. Review results in the Output Summary worksheet. Optionally, click the Print buttons to print the summary worksheets.

Warning Messages      See note
Freeway Segments Ramp Segments Ramp Terminals

4. Optionally, detailed results can be reviewed in the Output Freeway Segments, Output Ramp Segments, Output Ramp 
Terminals worksheets.

Urban

Enhanced Interchange Safety Analysis Tool 

US54-MO5 Predictive Safety Analysis
CBB 7/22/2025

No crash data

No crash data

No crash data

Perform Calculations Print Results (optional) Print Site Summary (optional)



Input Worksheet for Freeway Segments
Segment 1 Segment 2 Segment 3 Segment 4 Segment 5 Segment 6 Segment 7

      (View results in Column AV) (View results in Advisory Messages)

Basic Roadway Data
Number of through lanes (n): 4 4 4 4 4
Freeway segment description:
Segment length (L), mi: 1.64 0.29 0.16 0.36 1.4

Alignment Data
Horizontal Curve Data     See note

1 Horizontal curve in segment?: Both Dir. Both Dir. Both Dir. Both Dir. Both Dir.
Curve radius (R1), ft: 3335 3335 3269 3269 3269

Length of curve (Lc1), mi: 0.68 0.68 0.36 0.36 0.36

Length of curve in segment (Lc1,seg), mi: 0.41 0.27 0.07 0.25 0.04

2 Horizontal curve in segment?: Both Dir. No No No Both Dir.
Curve radius (R2), ft: 3315 4260

Length of curve (Lc2), mi: 0.64 0.81

Length of curve in segment (Lc2,seg), mi: 0.64 0.39

3 Horizontal curve in segment?: No No
Curve radius (R3), ft:

Length of curve (Lc3), mi:
Length of curve in segment (Lc3,seg), mi:

Cross Section Data

Lane width (W l), ft: 12 11 12 12 12

Outside shoulder width (Ws), ft: 10 10 7 9.5 8

Inside shoulder width (W is), ft: 5 4.5 5 4 5

Median width (Wm), ft: 50 50 50 50 50

Rumble strips on outside shoulders?: Yes Yes Yes Yes Yes
Length of rumble strips for travel in increasing milepost direction, mi: 1.64 0.12 0.16 0.12 1.30
Length of rumble strips for travel in decreasing milepost direction, mi: 1.52 0.24 0.00 0.21 1.19

Rumble strips on inside shoulders?: Yes Yes Yes Yes Yes
Length of rumble strips for travel in increasing milepost direction, mi: 1.64 0.29 0.16 0.36 1.35
Length of rumble strips for travel in decreasing milepost direction, mi: 1.64 0.29 0.16 0.36 1.35

Presence of barrier in median: Some None Some None Some
1 Length of barrier (Lib,1), mi: 0.07 0.04 0.04 0.11

Distance from edge of traveled way to barrier face (Woff,in,1), ft: 5 22 5

2 Length of barrier (Lib,2), mi: 0.11

Distance from edge of traveled way to barrier face (Woff,in,2), ft: 5

3 Length of barrier (Lib,3), mi:

Distance from edge of traveled way to barrier face (Woff,in,3), ft:

4 Length of barrier (Lib,4), mi:

Distance from edge of traveled way to barrier face (Woff,in,4), ft:

5 Length of barrier (Lib,5), mi:

Distance from edge of traveled way to barrier face (Woff,in,5), ft:

Median barrier width (W ib), ft:
Nearest distance from edge of traveled way to barrier face (Wnear), ft:

Roadside Data

Clear zone width (Whc), ft: 20 18 20 18 14

Presence of barrier on roadside: Some None None None Some
1 Length of barrier (Lob,1), mi: 0.05 0.30

Distance from edge of traveled way to barrier face (Woff,o,1), ft: 10 8

2 Length of barrier (Lob,2), mi: 0.27

Distance from edge of traveled way to barrier face (Woff,o,2), ft: 8

3 Length of barrier (Lob,3), mi:

Distance from edge of traveled way to barrier face (Woff,o,3), ft:

4 Length of barrier (Lob,4), mi:

Distance from edge of traveled way to barrier face (Woff,o,4), ft:

5 Length of barrier (Lob,5), mi:

Distance from edge of traveled way to barrier face (Woff,o,5), ft:

Distance from edge of traveled way to barrier face, increasing milepost (Woff,inc), ft:

Distance from edge of traveled way to barrier face, decreasing milepost (Woff,dec), ft:

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Check Input ValuesEcho Input ValuesClear



Ramp Access Data
Travel in Increasing Milepost Direction
Entrance Ramp entrance in segment? (If yes, indicate type.): No S-C Lane No No No
Ramp Distance from begin milepost to upstream entrance ramp gore (Xb,ent), mi: 0.22 999 999 999

Length of ramp entrance (Len,inc), mi: 0.14

Length of ramp entrance in segment (Len,seg,inc), mi: 0.14

Entrance side?: Right
Exit Ramp exit in segment? (If yes, indicate type.): No No No S-C Lane No

Ramp Distance from end milepost to downstream exit ramp gore (Xe,ext), mi: 999 999 999 999
Length of ramp exit (Lex,inc), mi: 0.13

Length of ramp exit in segment (Lex,seg,inc), mi: 0.09

Exit side?: Right
Weave Type B weave in segment?: No No No No No No

Length of weaving section (Lwev,inc), mi:
Length of weaving section in segment (Lwev,seg,inc), mi:

Travel in Decreasing Milepost Direction
Entrance Ramp entrance in segment? (If yes, indicate type.): No No Lane Add No S-C Lane
Ramp Distance from end milepost to upstream entrance ramp gore (Xe,ent), mi: 999 999 0.16

Length of ramp entrance (Len,dec), mi: 0.15

Length of ramp entrance in segment (Len,seg,dec), mi: 0.15

Entrance side?: Right
Exit Ramp exit in segment? (If yes, indicate type.): S-C Lane No Lane Drop No No

Ramp Distance from begin milepost to downstream exit ramp gore (Xb,ext), mi: 0 0.16 999 999
Length of ramp exit (Lex,dec), mi: 0.12 0.12

Length of ramp exit in segment (Lex,seg,dec), mi: 0.12

Exit side?: Right
Weave Type B weave in segment?: No No No No No

Length of weaving section (Lwev,dec), mi:
Length of weaving section in segment (Lwev,seg,dec), mi:

Traffic Data Year
Proportion of AADT during high-volume hours (Phv):

Freeway Segment Data 2030
Average daily traffic (AADTfs) by year, veh/d: 2031
 (enter data only for those years for which 2032
  it is available, leave other years blank) 2033

2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053

Entrance Ramp Data for Travel in Increasing Milepost Dir. Year

Average daily traffic (AADTb,ent) by year, veh/d: 2030
 (enter data only for those years for which 2031
  it is available, leave other years blank) 2032

2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053

4175

5475

4175

5475

12925

17050

19025

25150

15900

21050

16575

21875

18175

23900



Exit Ramp Data for Travel in Increasing Milepost Direction Year

Average daily traffic (AADTe,ext) by year, veh/d: 2030
 (enter data only for those years for which 2031
  it is available, leave other years blank) 2032

2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053

Entrance Ramp Data for Travel in Decreasing Milepost Dir. Year

Average daily traffic (AADTe,ent) by year, veh/d: 2030
 (enter data only for those years for which 2031
  it is available, leave other years blank) 2032

2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053

Exit Ramp Data for Travel in Decreasing Milepost Direction Year

Average daily traffic (AADTb,ext) by year, veh/d: 2030
 (enter data only for those years for which 2031
  it is available, leave other years blank) 2032

2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053

40004000

1600

2025

2975 2975

3500

4650

1025

1350

3500

4650

5075

6750



Crash Data Year Segment Crashes -->
Count of Fatal-and-Injury (FI) Crashes by Year

Multiple-vehicle crashes 2030
(not ramp related) (No,fs,n,mv,fi) 2031

2032
2033
2034

Single-vehicle crashes 2030
(not ramp related) (No,fs,n,sv,fi) 2031

2032
2033
2034

Ramp-entrance-related crashes 2030
(No,sc,EN,at,fi) 2031

2032
2033
2034

Ramp-exit-related crashes 2030
(No,sc,EX,at,fi) 2031

2032
2033
2034

Count of Property-Damage-Only (PDO) Crashes by Year
Multiple-vehicle crashes 2030
(not ramp related) (No,fs,n,mv,pdo) 2031

2032
2033
2034

Single-vehicle crashes 2030
(not ramp related) (No,fs,n,sv,pdo) 2031

2032
2033
2034

Ramp-entrance-related crashes 2030
(No,sc,EN,at,pdo) 2031

2032
2033
2034

Ramp-exit-related crashes 2030
(No,sc,EX,at,pdo) 2031

2032
2033
2034



Input Worksheet for Ramp Segments
Segment 1 Segment 2 Segment 3 Segment 4 Segment 5 Segment 6 Segment 7 Segment 8

      (View results in Column CJ) (View results in Advisory Messages)

Basic Roadway Data
Number of through lanes (n): 1 1 1 1 1 1 2
Ramp segment description: SB Off-Ramp SB Loop On SB On-Ramp SB Loop Off NB On-Ramp NB Off-Ramp (1 lane)NB Off-Ramp ("2" lanes)

Segment length (L), mi: 0.36 0.22 0.39 0.25 0.16 0.16 0.06
Average traffic speed on the freeway (Vfrwy), mi/h: 65 65 65 65 65 65 65

Segment type (ramp or collector-distributor road): Exit Entrance Entrance Exit Entrance Exit Exit
Type of control at crossroad ramp terminal: Yield None None Yield Signal Signal Signal
Alignment Data
Horizontal Curve Data     See notes

1 Horizontal curve?: In Seg. In Seg. In Seg. In Seg. In Seg. In Seg. No
Curve radius (R1), ft: 1040 235 810 262 830 1214

Length of curve (Lc1), mi: 0.14 0.14 0.15 0.15 0.07 0.07

Length of curve in segment (Lc1,seg), mi: 0.14 0.14 0.15 0.15 0.07 0.07

Ramp-mile of beginning of curve in direction of travel (X1), mi: 0.00 0.08 0.12 0.00 0.00 0.00

2 Horizontal curve?: In Seg. No In Seg. No In Seg. No
Curve radius (R2), ft: 783 1496 862

Length of curve (Lc2), mi: 0.07 0.08 0.05

Length of curve in segment (Lc2,seg), mi: 0.07 0.08 0.05

Ramp-mile of beginning of curve in direction of travel (X2), mi: 0.18 0.31 0.11

3 Horizontal curve?: No No No No No No
Curve radius (R3), ft:

Length of curve (Lc3), mi:

Length of curve in segment (Lc3,seg), mi:

Ramp-mile of beginning of curve in direction of travel (X3), mi:

4 Horizontal curve?:
Curve radius (R4), ft:

Length of curve (Lc4), mi:

Length of curve in segment (Lc4,seg), mi:

Ramp-mile of beginning of curve in direction of travel (X4), mi:

5 Horizontal curve?:
Curve radius (R5), ft:

Length of curve (Lc5), mi:

Length of curve in segment (Lc5,seg), mi:

Ramp-mile of beginning of curve in direction of travel (X5), mi:

Cross Section Data

Lane width (Wl), ft: 12 12 12 12 14 14 12

Right shoulder width (Wrs), ft: 5 4 4 5 5 5 4

Left shoulder width (Wls), ft: 4 4 4 5 4 4 3

Presence of lane add or lane drop by taper: No No No No No Lane Add No

Length of taper in segment (Ladd,seg or Ldrop,seg), mi: 0.04

Roadside Data
Presence of barrier on right side of roadway: No No No No No Yes Yes

1 Length of barrier (Lrb,1), mi: 0.02 0.02

Distance from edge of traveled way to barrier face (Woff,r,1), ft: 5 5

2 Length of barrier (Lrb,2), mi:

Distance from edge of traveled way to barrier face (Woff,r,2), ft:

3 Length of barrier (Lrb,3), mi:

Distance from edge of traveled way to barrier face (Woff,r,3), ft:

4 Length of barrier (Lrb,4), mi:

Distance from edge of traveled way to barrier face (Woff,r,4), ft:

5 Length of barrier (Lrb,5), mi:

Distance from edge of traveled way to barrier face (Woff,r,5), ft:

Presence of barrier on left side of roadway: No No No No No Yes Yes
1 Length of barrier (Llb,1), mi: 0.03 0.02

Distance from edge of traveled way to barrier face (Woff,l,1), ft: 5 3

2 Length of barrier (Llb,2), mi:

Distance from edge of traveled way to barrier face (Woff,l,2), ft:

3 Length of barrier (Llb,3), mi:

Distance from edge of traveled way to barrier face (Woff,l,3), ft:

4 Length of barrier (Llb,4), mi:

Distance from edge of traveled way to barrier face (Woff,l,4), ft:

5 Length of barrier (Llb,5), mi:

Distance from edge of traveled way to barrier face (Woff,l,5), ft:

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Check Input ValuesEcho Input ValuesClear



Ramp Access Data     See note
Ramp Ramp entrance in segment? (If yes, indicate type.): No No No No No No No

Entrance Length of entrance s-c lane in segment (Len,seg), mi:

Ramp Ramp exit in segment? (If yes, indicate type.): No No No No No No No

Exit Length of exit s-c lane in segment (Lex,seg), mi:

Weaving Weave section in collector-distributor road segment?: No No No No No No No
Section Length of weaving section (Lwev), mi:

Length of weaving section in segment (Lwev,seg), mi:

Traffic Data Year

Average daily traffic (AADTr or AADTc) by year, veh/d: 2030
 (enter data only for those years for which 2031
  it is available, leave other years blank) 2032

2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053

Crash Data Year Segment Crashes -->
Count of Fatal-and-Injury (FI) Crashes by Year

Multiple-vehicle crashes 2030
(No,w,n,mv,fi) 2031

2032
2033
2034

Single-vehicle crashes 2030
(No,w,n,sv,fi) 2031

2032
2033
2034

Count of Property-Damage-Only (PDO) Crashes by Year
Multiple-vehicle crashes 2030
(No,w,n,mv,pdo) 2031

2032
2033
2034

Single-vehicle crashes 2030
(No,w,n,sv,pdo) 2031

2032
2033
2034

5075

6750

5075

675054751350

2975

4000

1025

2025 4650

1600 3500 4175



Input Worksheet for Crossroad Ramp Terminals
Terminal 1 Terminal 2 Terminal 3 Terminal 4 Terminal 5 Terminal 6

      (View results in Column T) (View results in Advisory Messages)

Basic Intersection Data
Ramp terminal configuration: D4 D4
Ramp terminal description: SB Terminal NB Terminal

Ramp terminal traffic control type: One stop Signal
Is a non-ramp public street leg present at the terminal (Ips)?: No No

Alignment Data

Exit ramp skew angle (Isk), degrees: 4 6

Distance to the next public street intersection on the outside crossroad leg (Lstr), mi: 0.14 0.15
Distance to the adjacent ramp terminal (Lrmp), mi: 0.15 0.15

Traffic Control
Left-Turn Operational Mode
Crossroad Inside approach Protected-only mode (Ip,lt,in)?: Yes No

Outside approach Protected-only mode (Ip,lt,out)?: Yes No

Right-Turn Control Type
Ramp Exit ramp approach Right-turn control type: Yield Signal

Cross Section Data
Crossroad median width (Wm), ft: 12 10

Number of Lanes
Crossroad Both approaches Lanes serving through vehicles (nth): 4 4

Inside approach Lanes serving through vehicles (nth,in): 2 2
Outside approach Lanes serving through vehicles (nth,out): 2 2 0 0 0 0

Ramp Exit ramp approach All lanes (nex): 1 3

Right-Turn Channelization          see note:
Crossroad Inside approach Channelization present (Ich,in)?: Yes No

Outside approach Channelization present (Ich,out)?: Yes Yes

Ramp Exit ramp approach Channelization present (Ich,ex)?: Yes Yes

Left-Turn Lane or Bay

Crossroad Inside approach Lane or bay present (Ibay,lt,in)?: No Yes

Width of lane or bay (Wb,in), ft: 0 12

Outside approach Lane or bay present (Ibay,lt,out)?: No No

Width of lane or bay (Wb,out), ft: 0 0

Right-Turn Lane or Bay
Crossroad Inside approach Lane or bay present (Ibay,rt,in)?: Yes No

Outside approach Lane or bay present (Ibay,rt,out)?: No Yes

Access Data

Number of driveways on the outside crossroad leg (ndw): 2 2

Number of public street approaches on the outside crossroad leg (nps): 0 0

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Check Input ValuesEcho Input ValuesClear



Traffic Data Year
Inside Crossroad Leg Data 2030
Average daily traffic (AADTin) by year, veh/d: 2031
 (enter data only for those years for which 2032
  it is available, leave other years blank) 2033

2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053

Outside Crossroad Leg Data 2030
Average daily traffic (AADTout) by year, veh/d: 2031
 (enter data only for those years for which 2032
  it is available, leave other years blank) 2033

2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053

34350

4525033050

25350

29200

38325

29200

38325



Exit Ramp Data 2030
Average daily traffic (AADTex) by year, veh/d: 2031
 (enter data only for those years for which 2032
  it is available, leave other years blank) 2033

2034
For a B4 terminal configuration, enter the AADT for the 2035
diagonal exit ramp (not the loop exit ramp). 2036

2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053

Entrance Ramp Data 2030
Average daily traffic (AADTen) by year, veh/d: 2031
 (enter data only for those years for which 2032
  it is available, leave other years blank) 2033

2034
For an A4 terminal configuration, enter the AADT for the 2035
diagonal entrance ramp (not the loop entrance ramp). 2036

2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053

Crash Data Year Ramp Terminal Crashes -->
Count of Fatal-and-Injury (FI) Crashes by Year

(No,w,ac,at,fi) 2030
2031
2032
2033
2034

Count of Property-Damage-Only (PDO) Crashes by Year

(No,w,ac,at,pdo) 2030
2031
2032
2033
2034

4175

54756000

4525

5075

67506025

4575



General Information
Project description:
Analyst: Date: Area type:
First year of analysis: 2030
Last year of analysis: 2050
Crash Data Description
Freeway segments Segment crash data available? No First year of crash data:

Project-level crash data available? No Last year of crash data:
Ramp segments Segment crash data available? No First year of crash data:

Project-level crash data available? No Last year of crash data:
Ramp terminals Segment crash data available? No First year of crash data:

Project-level crash data available? No Last year of crash data:
Estimated Crash Statistics
Crashes for Entire Facility Total K A B C PDO
Estimated number of crashes during Study Period, crashes: 1409.4 4.0 16.8 96.0 240.1 1052.5
Estimated average crash freq. during Study Period, crashes/yr: 67.1 0.2 0.8 4.6 11.4 50.1
Crashes by Facility Component Nbr. Sites Total K A B C PDO
Freeway segments, crashes: 5 318.1 2.2 5.4 27.5 37.3 245.7
Ramp segments, crashes: 7 130.6 1.2 3.7 18.2 22.8 84.6
Crossroad ramp terminals, crashes: 2 960.7 0.6 7.7 50.3 180.1 722.1
Crashes for Entire Facility by Year Year Total K A B C PDO
Estimated number of crashes during 2030 55.5 0.2 0.7 3.9 9.5 41.3
the Study Period, crashes: 2031 56.6 0.2 0.7 3.9 9.7 42.2

2032 57.8 0.2 0.7 4.0 9.9 43.0
2033 58.9 0.2 0.7 4.1 10.0 43.9
2034 60.0 0.2 0.7 4.1 10.2 44.8
2035 61.2 0.2 0.7 4.2 10.4 45.6
2036 62.3 0.2 0.8 4.3 10.6 46.5
2037 63.5 0.2 0.8 4.4 10.8 47.4
2038 64.7 0.2 0.8 4.4 11.0 48.3
2039 65.8 0.2 0.8 4.5 11.2 49.1
2040 67.0 0.2 0.8 4.6 11.4 50.0
2041 68.2 0.2 0.8 4.6 11.6 50.9
2042 69.4 0.2 0.8 4.7 11.8 51.8
2043 70.6 0.2 0.8 4.8 12.0 52.7
2044 71.8 0.2 0.8 4.9 12.2 53.6
2045 73.0 0.2 0.9 4.9 12.4 54.6
2046 74.2 0.2 0.9 5.0 12.6 55.5
2047 75.4 0.2 0.9 5.1 12.8 56.4
2048 76.6 0.2 0.9 5.2 13.1 57.3
2049 77.9 0.2 0.9 5.2 13.3 58.3
2050 79.1 0.2 0.9 5.3 13.5 59.2
2051
2052
2053

Distribution of Crashes for Entire Facility

Total K A B C PDO
Multiple vehicle Head-on crashes: 9.6 0.0 0.1 0.7 2.4 6.3

Right-angle crashes: 263.8 0.2 2.4 15.5 56.6 189.1
Rear-end crashes: 583.8 1.0 6.2 38.1 113.2 425.3
Sideswipe crashes: 136.6 0.2 0.7 4.1 9.6 122.0
Other multiple-vehicle crashes: 21.8 0.1 0.2 1.2 2.9 17.5
   Total multiple-vehicle crashes: 1015.7 1.5 9.6 59.7 184.7 760.2

Single vehicle Crashes with animal: 4.3 0.0 0.0 0.1 0.2 4.0
Crashes with fixed object: 294.9 1.8 5.2 26.0 39.5 222.4
Crashes with other object: 29.3 0.1 0.2 1.2 1.6 26.2
Crashes with parked vehicle: 7.3 0.0 0.1 0.5 0.7 6.0
Other single-vehicle crashes 57.9 0.6 1.7 8.5 13.4 33.7
   Total single-vehicle crashes: 393.8 2.5 7.2 36.3 55.4 292.3

Total crashes: 1409.4 4.0 16.8 96.0 240.1 1052.5

Crash Type Crash Type Category

Output Summary

US54-MO5 Predictive Safety Analysis
CBB 7/22/2025 Urban

Estimated Number of Crashes During the Study Period



General Information
Project description:
Analyst: Date: Area type:
First year of analysis: 2030 Total length of freeway segments for Study Period (mi): 3.849
Last year of analysis: 2050
Site Description
Freeway Segments

Number Lanes Study Period Study Period Description
Length (mi)

1 0 0.000 0

2 4 1.640 0

3 4 0.290 0

4 4 0.160 0

5 4 0.359 0

6 4 1.400 0

7 0 0.000 0

8 0 0.000 0

9 0 0.000 0

10 0 0.000 0

11 0 0.000 0

12 0 0.000 0

13 0 0.000 0

14 0 0.000 0

15 0 0.000 0

16 0 0.000 0

17 0 0.000 0

18 0 0.000 0

19 0 0.000 0

20 0 0.000 0

Ramp Segments
Number Study Period Number Study Period

Description Description
1 SB Off-Ramp 21 0

2 SB Loop On 22 0

3 SB On-Ramp 23 0

4 SB Loop Off 24 0

5 NB On-Ramp 25 0

6 NB Off-Ramp (1 lane) 26 0

7 NB Off-Ramp ("2" lanes) 27 0

8 0 28 0

9 0 29 0

10 0 30 0

11 0 31 0

12 0 32 0

13 0 33 0

14 0 34 0

15 0 35 0

16 0 36 0

17 0 37 0

18 0 38 0

19 0 39 0

20 0 40 0

Crossroad Ramp Terminals
Number Config. Control Study Period Description

1 D4 One stop SB Terminal

2 D4 Signal NB Terminal

3 0 0 0

4 0 0 0

5 0 0 0

6 0 0 0

Evaluation Site Summary

US54-MO5 Predictive Safety Analysis
CBB 7/22/2025 Urban



HSM Inputs & Output Summary Report (Build) 
  



Project Name Contact Email azarate@cbbtraffic.com
Project Description Contact Phone (314) 825 5841
Reference Number Date Performed 07/23/25
Analyst Analysis Year 2030
Agency/Company Multiple Year Analysis? Yes
# of Segments in Analysis
# of Intersections in Analysis Duration of crash history?

INTERSECTIONS ONLY

Segment 1 US 54 Business Rt 5 to South Terminal Median MODOT -
Segment 2 US 54 South Terminal Median MODOT -
Segment 3 US 54 South Terminal Median to North Terminal MODOT -
Segment 4 US 54 North Terminal to Jack Crowell Rd MODOT -
Segment 5 US 54 Jack Crowell Rd to Diverted Laker Pride Rd MODOT -
Segment 6 US 54 Diverted Laker Pride Rd to Cecil Rd MODOT -

Intersection 1 US 54 US 54 & Business Route 5 MODOT Signalized
Intersection 2 US 54 US 54 & Jack Crowell Rd MODOT Signalized
Intersection 3 US 54 US 54 & Cecil St MODOT Signalized
Intersection 4 US 54 US 54 & Diverted Laker Pride Rd MODOT Signalized

2030 Build
US54-MO5 MoDOT On-Call

4
6
CBB
Alex Zarate
Job# 073-25

This spreadsheet calculates the predicted and expected average crash frequency

INTERSECTIONS

SEGMENTS

PROJECT SAFETY PERFORMANCE ANALYSIS INPUT SHEET

General Information

Route Location Description Signalized or Unsignalized?

LOCATION INFORMATION

INDIVIDUAL PROJECT ELEMENTS JURISDICTION



AADT (veh/day)  is within range AADTMAX = 53,800 (veh/day)

KABC

PDO

KABC

PDO

KABC

PDO

NOTES: * AADT: It is important to remember that the AADT(major) = AADT(major approach1) + AADT(minor approach2) (refer to p.12-8 in Part C of the HSM)

General Information Location Information

Analyst Alex Zarate Roadway US 54

Agency or Company CBB Roadway Section Business Rt 5 to South Terminal Median

Date Performed 07/23/25 Jurisdiction MODOT

WORKSHEET 1A -- GENERAL INFORMATION AND INPUT DATA FOR URBAN AND SUBURBAN ROADWAY SEGMENTS

Roadway type (2U, 3T, 4U, 4D, 5T) 5T --

Length of segment, L (mi) 0.58 --

Segment for Analysis Segment 1 Analysis Year 2030

Input Data Site Conditions Base Conditions

Median width (ft) - for divided only Not Present 15

Lighting (present / not present) Present Not Present

25,350 --

Type of on-street parking (none/parallel/angle) None None

Proportion of curb length with on-street parking 0 --

Minor commercial driveways (number) 27 --

Major industrial / institutional driveways (number) 0 --

Auto speed enforcement (present / not present) Not Present Not Present

Major commercial driveways (number) 0 --

Minor residential driveways (number) 4 --

Other driveways (number) 3 --

Minor industrial / institutional driveways (number) 13 --

Major residential driveways (number) 1 --

Offset to roadside fixed objects (ft) [If greater than 30 or Not Present, input 30] 15 30

Calibration Factor, Cr 0.84 1.00

Speed Category Posted Speed Greater than 30 mph --

Roadside fixed object density (fixed objects / mi) 31 0

Average Annual Crash History (3 or 5-yr average)

           Multiple vehicle driveway crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0

           Multiple vehicle nondriveway crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0

           Single-vehicle crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0

2



AADT (veh/day)  is within range AADTMAX = 66,000 (veh/day)

KABC

PDO

KABC

PDO

KABC

PDO

NOTES: * AADT: It is important to remember that the AADT(major) = AADT(major approach1) + AADT(minor approach2) (refer to p.12-8 in Part C of the HSM)

General Information Location Information

Analyst Alex Zarate Roadway US 54

Agency or Company CBB Roadway Section South Terminal Median

Date Performed 07/23/25 Jurisdiction MODOT

WORKSHEET 1A -- GENERAL INFORMATION AND INPUT DATA FOR URBAN AND SUBURBAN ROADWAY SEGMENTS

Roadway type (2U, 3T, 4U, 4D, 5T) 4D --

Length of segment, L (mi) 0.1 --

Segment for Analysis Segment 2 Analysis Year 2030

Input Data Site Conditions Base Conditions

Median width (ft) - for divided only 10 15

Lighting (present / not present) Not Present Not Present

29,200 --

Type of on-street parking (none/parallel/angle) None None

Proportion of curb length with on-street parking 0 --

Minor commercial driveways (number) 0 --

Major industrial / institutional driveways (number) 0 --

Auto speed enforcement (present / not present) Not Present Not Present

Major commercial driveways (number) 0 --

Minor residential driveways (number) 0 --

Other driveways (number) 0 --

Minor industrial / institutional driveways (number) 0 --

Major residential driveways (number) 0 --

Offset to roadside fixed objects (ft) [If greater than 30 or Not Present, input 30] 30 30

Calibration Factor, Cr 0.91 1.00

Speed Category Posted Speed Greater than 30 mph --

Roadside fixed object density (fixed objects / mi) 0 0

Average Annual Crash History (3 or 5-yr average)

           Multiple vehicle driveway crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0

           Multiple vehicle nondriveway crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0

           Single-vehicle crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0

3



AADT (veh/day)  is within range AADTMAX = 53,800 (veh/day)

KABC

PDO

KABC

PDO

KABC

PDO

NOTES: * AADT: It is important to remember that the AADT(major) = AADT(major approach1) + AADT(minor approach2) (refer to p.12-8 in Part C of the HSM)

General Information Location Information

Analyst Alex Zarate Roadway US 54

Agency or Company CBB Roadway Section South Terminal Median to North Terminal

Date Performed 07/23/25 Jurisdiction MODOT

WORKSHEET 1A -- GENERAL INFORMATION AND INPUT DATA FOR URBAN AND SUBURBAN ROADWAY SEGMENTS

Roadway type (2U, 3T, 4U, 4D, 5T) 5T --

Length of segment, L (mi) 0.1 --

Segment for Analysis Segment 3 Analysis Year 2030

Input Data Site Conditions Base Conditions

Median width (ft) - for divided only Not Present 15

Lighting (present / not present) Present Not Present

29,200 --

Type of on-street parking (none/parallel/angle) None None

Proportion of curb length with on-street parking 0 --

Minor commercial driveways (number) 0 --

Major industrial / institutional driveways (number) 0 --

Auto speed enforcement (present / not present) Not Present Not Present

Major commercial driveways (number) 0 --

Minor residential driveways (number) 0 --

Other driveways (number) 0 --

Minor industrial / institutional driveways (number) 0 --

Major residential driveways (number) 0 --

Offset to roadside fixed objects (ft) [If greater than 30 or Not Present, input 30] 4 30

Calibration Factor, Cr 0.84 1.00

Speed Category Posted Speed Greater than 30 mph --

Roadside fixed object density (fixed objects / mi) 11 0

Average Annual Crash History (3 or 5-yr average)

           Multiple vehicle driveway crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0

           Multiple vehicle nondriveway crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0

           Single-vehicle crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0
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AADT (veh/day)  is within range AADTMAX = 66,000 (veh/day)

KABC

PDO

KABC

PDO

KABC

PDO

NOTES: * AADT: It is important to remember that the AADT(major) = AADT(major approach1) + AADT(minor approach2) (refer to p.12-8 in Part C of the HSM)

General Information Location Information

Analyst Alex Zarate Roadway US 54

Agency or Company CBB Roadway Section North Terminal to Jack Crowell Rd

Date Performed 07/23/25 Jurisdiction MODOT

WORKSHEET 1A -- GENERAL INFORMATION AND INPUT DATA FOR URBAN AND SUBURBAN ROADWAY SEGMENTS

Roadway type (2U, 3T, 4U, 4D, 5T) 4D --

Length of segment, L (mi) 0.15 --

Segment for Analysis Segment 4 Analysis Year 2030

Input Data Site Conditions Base Conditions

Median width (ft) - for divided only 10 15

Lighting (present / not present) Present Not Present

34,350 --

Type of on-street parking (none/parallel/angle) None None

Proportion of curb length with on-street parking 0 --

Minor commercial driveways (number) 3 --

Major industrial / institutional driveways (number) 0 --

Auto speed enforcement (present / not present) Not Present Not Present

Major commercial driveways (number) 0 --

Minor residential driveways (number) 0 --

Other driveways (number) 0 --

Minor industrial / institutional driveways (number) 2 --

Major residential driveways (number) 0 --

Offset to roadside fixed objects (ft) [If greater than 30 or Not Present, input 30] 23 30

Calibration Factor, Cr 0.91 1.00

Speed Category Posted Speed Greater than 30 mph --

Roadside fixed object density (fixed objects / mi) 6 0

Average Annual Crash History (3 or 5-yr average)

           Multiple vehicle driveway crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0

           Multiple vehicle nondriveway crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0

           Single-vehicle crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0
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AADT (veh/day)  is within range AADTMAX = 66,000 (veh/day)

KABC

PDO

KABC

PDO

KABC

PDO

NOTES: * AADT: It is important to remember that the AADT(major) = AADT(major approach1) + AADT(minor approach2) (refer to p.12-8 in Part C of the HSM)

General Information Location Information

Analyst Alex Zarate Roadway US 54

Agency or Company CBB Roadway Section Jack Crowell Rd to Diverted Laker Pride Rd

Date Performed 07/23/25 Jurisdiction MODOT

WORKSHEET 1A -- GENERAL INFORMATION AND INPUT DATA FOR URBAN AND SUBURBAN ROADWAY SEGMENTS

Roadway type (2U, 3T, 4U, 4D, 5T) 4D --

Length of segment, L (mi) 0.24 --

Segment for Analysis Segment 5 Analysis Year 2030

Input Data Site Conditions Base Conditions

Median width (ft) - for divided only 10 15

Lighting (present / not present) Present Not Present

34,250 --

Type of on-street parking (none/parallel/angle) None None

Proportion of curb length with on-street parking 0 --

Minor commercial driveways (number) 12 --

Major industrial / institutional driveways (number) 0 --

Auto speed enforcement (present / not present) Not Present Not Present

Major commercial driveways (number) 1 --

Minor residential driveways (number) 0 --

Other driveways (number) 2 --

Minor industrial / institutional driveways (number) 0 --

Major residential driveways (number) 0 --

Offset to roadside fixed objects (ft) [If greater than 30 or Not Present, input 30] 14 30

Calibration Factor, Cr 0.91 1.00

Speed Category Posted Speed Greater than 30 mph --

Roadside fixed object density (fixed objects / mi) 18 0

Average Annual Crash History (3 or 5-yr average)

           Multiple vehicle driveway crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0

           Multiple vehicle nondriveway crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0

           Single-vehicle crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0
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AADT (veh/day)  is within range AADTMAX = 66,000 (veh/day)

KABC

PDO

KABC

PDO

KABC

PDO

NOTES: * AADT: It is important to remember that the AADT(major) = AADT(major approach1) + AADT(minor approach2) (refer to p.12-8 in Part C of the HSM)

General Information Location Information

Analyst Alex Zarate Roadway US 54

Agency or Company CBB Roadway Section Diverted Laker Pride Rd to Cecil Rd

Date Performed 07/23/25 Jurisdiction MODOT

WORKSHEET 1A -- GENERAL INFORMATION AND INPUT DATA FOR URBAN AND SUBURBAN ROADWAY SEGMENTS

Roadway type (2U, 3T, 4U, 4D, 5T) 4D --

Length of segment, L (mi) 0.4 --

Segment for Analysis Segment 6 Analysis Year 2030

Input Data Site Conditions Base Conditions

Median width (ft) - for divided only 10 15

Lighting (present / not present) Present Not Present

34,250 --

Type of on-street parking (none/parallel/angle) None None

Proportion of curb length with on-street parking 0 --

Minor commercial driveways (number) 6 --

Major industrial / institutional driveways (number) 1 --

Auto speed enforcement (present / not present) Not Present Not Present

Major commercial driveways (number) 0 --

Minor residential driveways (number) 0 --

Other driveways (number) 0 --

Minor industrial / institutional driveways (number) 10 --

Major residential driveways (number) 0 --

Offset to roadside fixed objects (ft) [If greater than 30 or Not Present, input 30] 14 30

Calibration Factor, Cr 0.91 1.00

Speed Category Posted Speed Greater than 30 mph --

Roadside fixed object density (fixed objects / mi) 31 0

Average Annual Crash History (3 or 5-yr average)

           Multiple vehicle driveway crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0

           Multiple vehicle nondriveway crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0

           Single-vehicle crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0
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AADTMAX = 67,700 (veh/day)

AADTMAX = 33,400 (veh/day)

KABC

PDO

KABC

PDO

NOTES: * AADT: It is important to remember that the AADT(major) = AADT(major approach1) + AADT(minor approach2) (refer to p.12-8 in Part C of the HSM)

WORKSHEET 2A -- GENERAL INFORMATION AND INPUT DATA FOR URBAN AND SUBURBAN ARTERIAL INTERSECTIONS

General Information Location Information

Analyst Alex Zarate Roadway US 54

Agency or Company CBB Location Information US 54 & Business Route 5

Date Performed 7/23/2025 Jurisdiction MODOT

Input Data Site Conditions Base Conditions

Intersection type (3ST, 3SG, 4ST, 4SG) 4SG --

Intersection Intersection 1 Analysis Year 2030

Signalized/Unsignalized Signalized Ped Volume (after Intx Type)

Intersection lighting (present/not present) Present Not Present

Calibration factor, Ci 5.21 1.00

AADT major (veh/day) (total entering on major approaches)* 24,775 --

AADT minor (veh/day) (total entering on minor approaches)* 9,900 --

Data for signalized intersections only:

           Number of approaches with left-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 4 0

           Number of approaches with right-turn lanes: for 4SG, use maximum value of 4, all other, max 2) 4 0

Data for unsignalized intersections only:

           Number of major-road approaches with left-turn lanes (0,1,2) 0 0

           Number of major-road approaches with right-turn lanes (0,1,2) 0 0

           Type of left-turn signal phasing for Leg #2 Protected --

           Type of left-turn signal phasing for Leg #3 Protected --

           Number of approaches with left-turn signal phasing [for 3SG, use maximum value of 3] 4 --

           Type of left-turn signal phasing for Leg #1 Protected Permissive

           Intersection red light cameras (present/not present) Not Present Not Present

           Sum of all pedestrian crossing volumes  (PedVol) -- Signalized intersections only 50 --

           Type of left-turn signal phasing for Leg #4 (if applicable) Protected --

           Number of approaches with right-turn-on-red prohibited [for 3SG, use maximum value of 3] 0 0

           Schools within 300 m (1,000 ft) of the intersection (present/not present) Present Not Present

           Number of alcohol sales establishments within 300 m (1,000 ft) of the intersection 1 to 8 0

           Maximum number of lanes crossed by a pedestrian (nlanesx) 5 --

           Number of bus stops within 300 m (1,000 ft) of the intersection 0 0

Average Annual Crash History (3 or 5-yr average)

           Multiple vehicle crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0

           Single-vehicle crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0
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AADTMAX = 58,100 (veh/day)

AADTMAX = 16,400 (veh/day)

KABC

PDO

KABC

PDO

NOTES: * AADT: It is important to remember that the AADT(major) = AADT(major approach1) + AADT(minor approach2) (refer to p.12-8 in Part C of the HSM)

WORKSHEET 2A -- GENERAL INFORMATION AND INPUT DATA FOR URBAN AND SUBURBAN ARTERIAL INTERSECTIONS

General Information Location Information

Analyst Alex Zarate Roadway US 54

Agency or Company CBB Location Information US 54 & Jack Crowell Rd

Date Performed 7/23/2025 Jurisdiction MODOT

Input Data Site Conditions Base Conditions

Intersection type (3ST, 3SG, 4ST, 4SG) 3SG --

Intersection Intersection 2 Analysis Year 2030

Signalized/Unsignalized Signalized Ped Volume (after Intx Type)

Intersection lighting (present/not present) Present Not Present

Calibration factor, Ci 2.95 1.00

AADT major (veh/day) (total entering on major approaches)* 34,350 --

AADT minor (veh/day) (total entering on minor approaches)* 2,025 --

Data for signalized intersections only:

           Number of approaches with left-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 2 0

           Number of approaches with right-turn lanes: for 4SG, use maximum value of 4, all other, max 2) 2 0

Data for unsignalized intersections only:

           Number of major-road approaches with left-turn lanes (0,1,2) 0 0

           Number of major-road approaches with right-turn lanes (0,1,2) 0 0

           Type of left-turn signal phasing for Leg #2 Protected --

           Type of left-turn signal phasing for Leg #3 Not Applicable --

           Number of approaches with left-turn signal phasing [for 3SG, use maximum value of 3] 2 --

           Type of left-turn signal phasing for Leg #1 Protected Permissive

           Intersection red light cameras (present/not present) Not Present Not Present

           Sum of all pedestrian crossing volumes  (PedVol) -- Signalized intersections only 50 --

           Type of left-turn signal phasing for Leg #4 (if applicable) Not Applicable --

           Number of approaches with right-turn-on-red prohibited [for 3SG, use maximum value of 3] 0 0

           Schools within 300 m (1,000 ft) of the intersection (present/not present) Not Present Not Present

           Number of alcohol sales establishments within 300 m (1,000 ft) of the intersection 0 0

           Maximum number of lanes crossed by a pedestrian (nlanesx) 6 --

           Number of bus stops within 300 m (1,000 ft) of the intersection 0 0

Average Annual Crash History (3 or 5-yr average)

           Multiple vehicle crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0

           Single-vehicle crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0
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AADTMAX = 58,100 (veh/day)

AADTMAX = 16,400 (veh/day)

KABC

PDO

KABC

PDO

NOTES: * AADT: It is important to remember that the AADT(major) = AADT(major approach1) + AADT(minor approach2) (refer to p.12-8 in Part C of the HSM)

WORKSHEET 2A -- GENERAL INFORMATION AND INPUT DATA FOR URBAN AND SUBURBAN ARTERIAL INTERSECTIONS

General Information Location Information

Analyst Alex Zarate Roadway US 54

Agency or Company CBB Location Information US 54 & Cecil St

Date Performed 7/23/2025 Jurisdiction MODOT

Input Data Site Conditions Base Conditions

Intersection type (3ST, 3SG, 4ST, 4SG) 3SG --

Intersection Intersection 3 Analysis Year 2030

Signalized/Unsignalized Signalized Ped Volume (after Intx Type)

Intersection lighting (present/not present) Present Not Present

Calibration factor, Ci 2.95 1.00

AADT major (veh/day) (total entering on major approaches)* 34,250 --

AADT minor (veh/day) (total entering on minor approaches)* 7,250 --

Data for signalized intersections only:

           Number of approaches with left-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 2 0

           Number of approaches with right-turn lanes: for 4SG, use maximum value of 4, all other, max 2) 2 0

Data for unsignalized intersections only:

           Number of major-road approaches with left-turn lanes (0,1,2) 0 0

           Number of major-road approaches with right-turn lanes (0,1,2) 0 0

           Type of left-turn signal phasing for Leg #2 Protected --

           Type of left-turn signal phasing for Leg #3 Not Applicable --

           Number of approaches with left-turn signal phasing [for 3SG, use maximum value of 3] 2 --

           Type of left-turn signal phasing for Leg #1 Protected Permissive

           Intersection red light cameras (present/not present) Not Present Not Present

           Sum of all pedestrian crossing volumes  (PedVol) -- Signalized intersections only 50 --

           Type of left-turn signal phasing for Leg #4 (if applicable) Not Applicable --

           Number of approaches with right-turn-on-red prohibited [for 3SG, use maximum value of 3] 0 0

           Schools within 300 m (1,000 ft) of the intersection (present/not present) Not Present Not Present

           Number of alcohol sales establishments within 300 m (1,000 ft) of the intersection 1 to 8 0

           Maximum number of lanes crossed by a pedestrian (nlanesx) 4 --

           Number of bus stops within 300 m (1,000 ft) of the intersection 0 0

Average Annual Crash History (3 or 5-yr average)

           Multiple vehicle crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0

           Single-vehicle crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0
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AADTMAX = 58,100 (veh/day)

AADTMAX = 16,400 (veh/day)

KABC

PDO

KABC

PDO

NOTES: * AADT: It is important to remember that the AADT(major) = AADT(major approach1) + AADT(minor approach2) (refer to p.12-8 in Part C of the HSM)

WORKSHEET 2A -- GENERAL INFORMATION AND INPUT DATA FOR URBAN AND SUBURBAN ARTERIAL INTERSECTIONS

General Information Location Information

Analyst Alex Zarate Roadway US 54

Agency or Company CBB Location Information US 54 & Diverted Laker Pride Rd

Date Performed 7/23/2025 Jurisdiction MODOT

Input Data Site Conditions Base Conditions

Intersection type (3ST, 3SG, 4ST, 4SG) 3SG --

Intersection Intersection 4 Analysis Year 2030

Signalized/Unsignalized Signalized Ped Volume (after Intx Type)

Intersection lighting (present/not present) Present Not Present

Calibration factor, Ci 2.95 1.00

AADT major (veh/day) (total entering on major approaches)* 34,250 --

AADT minor (veh/day) (total entering on minor approaches)* 5,925 --

Data for signalized intersections only:

           Number of approaches with left-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 2 0

           Number of approaches with right-turn lanes: for 4SG, use maximum value of 4, all other, max 2) 2 0

Data for unsignalized intersections only:

           Number of major-road approaches with left-turn lanes (0,1,2) 0 0

           Number of major-road approaches with right-turn lanes (0,1,2) 0 0

           Type of left-turn signal phasing for Leg #2 Protected --

           Type of left-turn signal phasing for Leg #3 Not Applicable --

           Number of approaches with left-turn signal phasing [for 3SG, use maximum value of 3] 0 --

           Type of left-turn signal phasing for Leg #1 Protected/Permissive Permissive

           Intersection red light cameras (present/not present) Not Present Not Present

           Sum of all pedestrian crossing volumes  (PedVol) -- Signalized intersections only 50 --

           Type of left-turn signal phasing for Leg #4 (if applicable) Not Applicable --

           Number of approaches with right-turn-on-red prohibited [for 3SG, use maximum value of 3] 0 0

           Schools within 300 m (1,000 ft) of the intersection (present/not present) Not Present Not Present

           Number of alcohol sales establishments within 300 m (1,000 ft) of the intersection 0 0

           Maximum number of lanes crossed by a pedestrian (nlanesx) 6 --

           Number of bus stops within 300 m (1,000 ft) of the intersection 0 0

Average Annual Crash History (3 or 5-yr average)

           Multiple vehicle crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0

           Single-vehicle crashes
Fatal and Injury Only 0.0

Property Damage Only 0.0
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Project Name
Project Description
Reference Number
Analyst
Agency/Company
Contact Email
Contact Phone
Date Completed

Predicted 
average crash 

frequency

Expected 
average crash 

frequency 

Predicted 
average crash 

frequency

Expected 
average crash 

frequency 

Predicted 
average crash 

frequency

Expected 
average crash 

frequency

Npredicted (KABCO) Nexpected (KABCO) Npredicted (KABC) Nexpected (KABC) Npredicted (O) Nexpected (O)

INDIVIDUAL SEGMENTS
Segment 1 8.1 8.1 0.0 2.3 2.3 0.0 5.8 5.8 0.0
Segment 2 0.6 0.6 0.0 0.2 0.2 0.0 0.4 0.4 0.0
Segment 3 1.0 1.0 0.0 0.3 0.3 0.0 0.7 0.7 0.0
Segment 4 1.0 1.0 0.0 0.3 0.3 0.0 0.7 0.7 0.0
Segment 5 1.9 1.9 0.0 0.5 0.5 0.0 1.4 1.4 0.0
Segment 6 2.9 2.9 0.0 0.8 0.8 0.0 2.1 2.1 0.0
INDIVIDUAL INTERSECTIONS
Intersection 1 16.9 16.9 0.0 6.6 6.6 0.0 10.4 10.4 0.0
Intersection 2 8.6 8.6 0.0 3.2 3.2 0.0 5.4 5.4 0.0
Intersection 3 12.1 12.1 0.0 4.1 4.1 0.0 8.0 8.0 0.0
Intersection 4 13.0 13.0 0.0 4.5 4.5 0.0 8.5 8.5 0.0
COMBINED (sum of column) 66.2 66.2 0.0 22.8 22.8 0.0 43.4 43.4 0.0

Discussion of Results
Given the potential effects of project characteristics on safety performance, results indicate that:

0

0.0
0.0

2030 Build

Property damage only (PDO)

Property Damage Only Crashes/yr

CBB
azarate@cbbtraffic.com
(314) 825 5841

43.4

PROJECT SUMMARY

Total Crashes/yr Fatal and Injury Crashes/yr

PROJECT SAFETY PERFORMANCE SUMMARY REPORT

05/12/11 Years of crash data incorporated into the analysis: 

(KABCO)

43.4

N expected (PROJECT)
Predicted average crash 

frequency - Average safety 
performance of projects 

consisting of similar elements 
(anticipated average crashes/yr)

Expected average crash frequency 
- Actual long-term safety 

performance of the project 
(anticipated average crashes/yr)

Total (KABCO)

Fatal and injury (KABC)

Crash severity level

66.2

3.  It is anticipated the project has, on average, a potential for safety improvement of 0 crashes per year (0 fatal and injury crashes per year; and 0 property damage only crashes per year).

PROJECT SUMMARY -- Site-Specific EB Method Summary Results for Urban and Suburban Arterial Project

Potential for 
Improvement 

Potential for 
Improvement 

1.  It is anticipated that the project will, on average, experience 66.2 crashes per year (22.8 fatal and injury crashes per year; and 43.4 property damage only crashes per year).

2. A similar project is anticipated, on average, to experience 66.2 crashes per year (22.8 fatal and injury crashes per year; and 43.4 property damage only crashes per year).

US54-MO5 MoDOT On-Call

Project Element

HSM1 Extended Spreadsheet for Part C Chapter 12 v.9
66.2
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0.0
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22.8

N potential for improvement (PROJECT)

Potential for Safety Improvement 
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Potential for Safety Improvement (anticipated average crashes/yr)



Project Name
Project Description
Reference Number
Analyst
Agency/Company
Contact Email
Contact Phone
Date Completed
Base Year 2030
Analysis Period (Years)
Linear Traffic Growth Rate (annual %)

KABC PDO Total (KABCO) KABC PDO Total (KABCO) KABC PDO Total (KABCO)
2030 22.8 43.4 66.2 22.8 43.4 66.2 N/A N/A N/A
2031 23.3 44.4 67.7 23.3 44.4 67.7 0.0 0.0 N/A
2032 23.8 45.4 69.2 23.8 45.4 69.2 N/A N/A 0.0
2033 24.3 46.4 70.7 24.3 46.4 70.7 N/A N/A N/A
2034 24.8 47.4 72.2 24.8 47.4 72.2 N/A 0.0 N/A
2035 25.3 48.4 73.7 25.3 48.4 73.7 N/A N/A N/A
2036 25.8 49.5 75.2 25.8 49.5 75.2 N/A N/A N/A
2037 26.3 50.5 76.8 26.3 50.5 76.8 N/A N/A N/A
2038 26.8 51.5 78.3 26.8 51.5 78.3 N/A 0.0 0.0
2039 27.3 52.6 79.8 27.3 52.6 79.8 N/A N/A N/A
2040 27.8 53.6 81.4 27.8 53.6 81.4 N/A N/A N/A
2041 28.3 54.7 83.0 28.3 54.7 83.0 N/A 0.0 0.0
2042 28.8 55.7 84.5 28.8 55.7 84.5 N/A N/A N/A
2043 29.3 56.8 86.1 29.3 56.8 86.1 N/A N/A N/A
2044 29.8 57.9 87.7 29.8 57.9 87.7 N/A N/A N/A
2045 30.3 58.9 89.3 30.3 58.9 89.3 N/A N/A N/A
2046 30.8 60.0 90.8 30.8 60.0 90.8 N/A N/A N/A
2047 31.3 61.1 92.4 31.3 61.1 92.4 N/A N/A N/A
2048 31.9 62.2 94.0 31.9 62.2 94.0 N/A N/A N/A
2049 32.4 63.3 95.7 32.4 63.3 95.7 N/A 0.0 N/A
Total 551.0 1063.7 1614.7 551.0 1063.7 1614.7 N/A N/A N/A

PROJECT SUMMARY -- Site-Specific EB Method Summary Results for Urban and Suburban Arterial Project

Crash severity level

Discussion of Results

2. A similar project is anticipated, on average, to experience 1614.7 crashes  over a 20 year analysis period (551 fatal and injury crashes over 20 years; and 1063.7 property damage only crashes over 20 years).

20-Year Analysis Summary Report

Total crashes (KABCO) 1614.7 1614.7 N/A

Given the potential effects of project characteristics on safety performance and assuming a 1.75 % growth in AADT over a 20 year analysis period with 2030 as the base year, results indicate that:
1.  The project is anticipated, on average, to experience 1614.7 crashes  over a 20 year analysis period (551 fatal and injury crashes; and 1063.7 property damage only crashes).

Fatal and injury crashes (KABC) 551.0 551.0 N/A
Property damage only crashes (PDO) 1063.7 1063.7 N/A

N predicted(PROJECT) N expected (PROJECT) N potential for improvement (PROJECT)

Predicted average crash frequency - 
Average safety performance of projects 

consisting of similar elements (anticipated 
total number of crashes over 20 years)

Expected average crash frequency - 
Average long-term safety performance of 
the project (anticipated total number of 

crashes over 20 years)

Potential safety performance - Average 
project performance compared to 

threshold set by typical other similar 
projects (anticipated total number of 

crashes over 20 years)
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Summary of Anticipated Safety Performance of the Project (total over analysis period) 

Predicted average crash frequency - Average safety performance of projects consisting
of similar elements (anticipated total number of crashes over 10 years)

Expected average crash frequency - Average long-term safety performance of the
project (anticipated total number of crashes over 10 years)

Potential safety performance - Average project performance compared to threshold
set by typical other similar projects (anticipated total number of crashes over 10 years)



No-Build AADT (2024, 2030, 2050) 

AADT 
Road Segment* 2024 2030 2050 

MO 5 – Freeway Segment 1 16425 18175 23900 
MO 5 – Freeway Segment 2 15025 16575 21875 
MO 5 – Freeway Segment 3 14475 15900 21050 
MO 5 – Freeway Segment 4 11725 12925 17050 
MO 5 – Freeway Segment 5 17275 19025 25150 

SB O -Ramp (Ramp 1) 1400 1600 2025 
SB Loop On-Ramp (Ramp 2) 3200 3500 4650 

SB On-Ramp (Ramp 3) 925 1025 1350 
SB Loop O -Ramp (Ramp 4) 2750 2975 4000 

NB On-Ramp (Ramp 5) 3750 4175 5475 
NB O -Ramp (Ramp 6 & 7) 4625 5075 6750 

US 54 – Business Rt 5 to SB Terminal 22800 25350 33050 
US 54 – SB Terminal to NB Terminal 26425 29200 38325 

US 54 – NB Terminal to Jack Crowell Rd 31100 34350 45250 
US 54 – Jack Crowell Rd to Cecil St 31000 34250 45125 

Business Rt 5 9500 9900 10775 
Jack Crowell Rd/Laker Pride Rd 5675 6125 8100 

Cecil St 6550 7250 9525 
*Segment and ramp numbers are shown on figure diagrams 

  



Change in Predicted Crashes in Study Area Over 20-Years (ISATe & HSM) 

Facility 
No-Build Condi on Build Condi on Changes in Crashes 

F&I PDO Total F&I PDO Total F&I PDO Total % Change 
in Total 

Intersection 1 crashes: 
(US-54 & Business Route 5) 158.9 251.5 410.4 158.9 251.5 410.4 0.0 0.0 0.0 0.0% 

Intersection 2 crashes: 
(No-Build: US-54 & Jack Crowell 
Road/Laker Pride Road)  
(Build: US-54 & Jack Crowell Road) 

253.6 390.5 644.1 77.9 134.3 212.1 -175.8 -256.2 -432.0 -67.1% 

Intersection 3 crashes: 
(US-54 & Cecil Street) 100.5 192.3 292.8 100.5 192.3 292.8 0.0 0.0 0.0 0.0% 

Intersection 4 crashes: 
(Build: US-54 & Laker Pride Road)    108.7 209.1 317.8 108.7 209.1 317.8  

Arterial segments (1-3) crashes: 67.3 167.7 235.0 67.3 167.7 235.0 0.0 0.0 0.0 0.0% 
Arterial segments (4-5) crashes:  97.2 246.4 343.6 37.8 108.8 146.7 -59.4 -137.6 -197.0 -57.3% 
Total Arterial HSM Crashes 677.5 1248.4 1925.9 551.0 1063.7 1614.7 -126.5 -184.7 -311.2 -16.2% 
Freeway segments, crashes: 72.4 245.7 318.1 72.4 245.7 318.1 0.0 0.0 0.0 0.0% 
Ramp segments, crashes: 46.0 84.6 130.6 46.0 84.6 130.6 0.0 0.0 0.0 0.0% 
Crossroad ramp terminals, crashes: 261.4 737.9 999.3 238.6 722.1 960.7 -22.8 -15.8 -38.6 -4.0% 
Total ISATe Crashes  379.8 1068.3 1448.0 356.9 1052.5 1409.4 -22.8 -15.8 -38.6 -2.7% 
Total Study Area Crashes 1057.3 2316.7 3373.9 907.9 2116.3 3024.2 -149.3 -200.4 -349.8 -10.4% 
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