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June 30, 2015

Mr. Carl M. Brooks, PE
City Engineer

250 S. Main Street
Peculiar, MO 64078

Re: Road Segment Analysis
Route C between Peculiar Drive and Schug Avenue

Dear Mr. Brooks,

In accordance with your request, TranSystems Corporation has prepared the following road segment analysis for the City of
Peculiar, Missouri. The study included an assessment of existing operational and safety conditions along Route C, and
identification of potential improvements to address deficiencies. Our data collection efforts, results and recommendations are

summarized in the attached report.

We trust that this study has adequately addressed the concerns of the City. We have appreciated this opportunity to be of service
to the Missouri Department of Transportation and the City of Peculiar. We will be available to review this study with you at your

convenience.
Sincerely,

TranSystems
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Introduction

TranSystems Corporation has prepared the following road segment analysis for the City of Peculiar, Missouri. The study
included a review of existing operational and safety conditions along Route C, and identification of potential improvements to
address deficiencies. In general, the focus of this study was the five-leg intersections with Peculiar Drive. The location of the
study segment and vicinity are shown on Figure 1. This analysis was requested by Mr. Carl Brooks, City Engineer, under the
Traffic Engineering Assistance Program (TEAP), administered by the Missouri Department of Transportation (MoDOT).

Existing Conditions and Study Purpose

Route C is maintained by the Missouri Department of Transportation. Within Peculiar, Route C is a two-lane arterial street that
runs primarily north/south, providing access to the regional highway system by way of an interchange with 1-49. The
intersections along Route C are stop sign controlled for the side street movements, with uninterrupted flow along Route C.

There are three different sections of Route C in the study area. To the south of the Peculiar Drive/South Street intersection,
the roadway has a rural cross section without shoulders and a posted speed limit of 35 m.p.h. There are some residences and
undeveloped land in this area. Between North Street and South Street there are aggregate shoulders varying in width along
each side of the roadway, providing for some on-street parking activity. This segment of the road runs through the downtown
commercial area of Peculiar, and the speed limit reduces to 25 m.p.h. To the north of North Street the alignment of Route C
becomes more east/west with a large super-elevated horizontal curve. The speed limit is 25 m.p.h. through this section with
10-foot aggregate shoulders along each side of the road. Commercial developments line this section of the roadway.

A study was completed for this segment of Route C in 2004 to address operational and geometric concerns. Since that study
was completed, a new interchange on 1-49 at 211th Street has been planned and more information is known about future
development potential. The City of Peculiar is interested to know if the recommendations of the 2004 study are still appropriate
in light of this information. As a result, they have requested an update to that study.

Scope of Study

The following program was developed to complete the analysis:

1. Obtain manual traffic volume counts at five intersections along the study segment during a morning and afternoon peak
period.

2. Develop future traffic volume projections for the study intersections based on anticipated growth rates and future
development potential.

3. Perform capacity analysis using the methodology outlined in the Highway Capacity Manual (HCM) published by the
Transportation Research Board (TRB) to determine existing operational conditions.

4. Review crash experience along the study segment and evaluate the existing safety conditions using procedures in the
Highway Safety Manual (HSM) published by the American Association of State Highway and Transportation Officials
(AASHTO).

5. Analyze the data that were collected to determine potential measures that could be implemented to address identified
deficiencies in the area. ltems to consider could include geometric modifications, addition of turn lanes, and traffic control
modifications.

6. Prepare areport documenting our data collection, analysis and recommendations.
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Data Collection

Manual Traffic Volume Counts

TranSystems conducted manual turning movement counts at the Route C study intersections. The counts were conducted at each
location on Wednesday, April 22, 2015, Thursday April 23, 2015, and Tuesday April 28, 2015 during the morning peak period (7:00
a.m. to 9:00 a.m.) and the afternoon peak period (4:00 to 6:00 p.m.). The turning movement volumes recorded during these peak
times are shown in the Appendix (Figure A-1). Some findings and other observations that were noted during the peak periods are
summarized below:

e During both peak hours, there was steady traffic on Route C, especially in the section between North Street and the 1-49
interchange.

o Drivers on North Street experienced long delays while waiting to make left-turns onto Route C during peak times. There were
few gaps in the flow of traffic, and queues frequently formed on the eastbound approach. The maximum queues observed were
5 and 9 vehicles in the morning and afternoon peak periods, respectively. Queues were not sustained throughout the peak
periods as they did clear.

e Driver confusion was observed at times on the Peculiar Drive approaches to Route C. The skewed angle of the approaches
makes it difficult for drivers to have a full view of opposing traffic as drivers must turn their head and look over their shoulder.
During our morning observations a northbound driver on Peculiar Drive at the south intersection made the slight right-turn
movement onto Route C in front of a northbound driver who had to brake abruptly to avoid a collision.

Future Traffic Volume Projections

Several areas of Peculiar have the potential for significant future growth. These development areas are shown in the Appendix
(Figure A-2). Several new residential developments have been planned and started in the southern portion of Peculiar, which will
increase traffic volumes on Route C. Other new residential developments in the western portion of the city will not have as
significant of an impact on Route C, as drivers traveling to and from these areas would be expected to use the new 211th Street
interchange. The City’s future land use plan indicates that retail development is planned along Main Street to the north of Route C.

Traffic volumes were adjusted to account for the new interchange at 211th Street and I-49. The traffic volumes presented in the
Access Justification Report prepared for the interchange project estimate that traffic volumes on Route C to the west of the I-49
interchange will reduce by as much as 20% following construction. The new interchange will have the greatest impact on Route C
traffic traveling to/from the west via North Street and Peculiar Drive. As such, the eastbound left-turn movement and the southbound
right-turn movements at the Route C and North Street intersection were reduced. Those same reductions were applied to the
volume of through traffic on Route C at the Main Street and Schug Avenue intersections.

To develop future traffic volume projections, trip generation estimates were made for the future developments that could impact the
study area. Trip generation estimates were prepared using the Institute of Transportation Engineer’s Trip Generation, 9th Edition.
These trips were distributed to Route C and Main Street to reflect the movements that would be most impacted by new
development. The trip generation calculations and distribution patterns through the study intersections are shown in Appendix B. For
all other traffic movements, existing traffic volumes were increased by 22% to reflect background growth of 1% per year over the
next 20 years. This growth rate is comparable to the City's recent growth patterns. The future traffic volume projections have been
illustrated in the Appendix (Figure A-3).

Operational Analysis

Delay is an average measure of the time a vehicle is standing still while waiting in the approach to an intersection. A high level of delay
can result in increased travel time, excessive fuel consumption, driver discomfort and frustration. Level of service (LOS) describes the
quality of traffic operating conditions at an intersection based on delay, and is rated from “A” to “F". LOS A represents the most desirable
condition with free-flow movement of traffic and minimal delays. LOS F generally indicates congested conditions with excessive delays to
motorists. Intermediate grades of B, C, D, and E reflect incremental increases in the average stopped delay per vehicle. Table 1 on the
following page shows the upper limit of delay associated with each level of service for unsignalized intersections.

Road Segment Analysis
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Table 1
Unsignalized Intersection Level of Service Delay Thresholds

Level of Service Delay
(LOS)

A 0 - 10 seconds
B > 10 - 15 seconds
C > 15 - 25 seconds
D > 25 - 35 seconds
E > 35 - 50 seconds
F > 50 seconds

Delay at the intersections was calculated using Highway Capacity Manual methods and the Synchro analysis program. This
program uses a complex function that depends on a number of variables. Synchro input data included the existing lane
configurations, traffic controls, and the traffic volumes shown on Figure A-1. The outputs from the Synchro analysis for the existing
conditions are included in Appendix C. The average delay per vehicle and the corresponding levels of service during the peak hours
are summarized in Table 2.

Table 2
Existing Conditions Delay and Operations
Intersection Morning Afternoon
Movement Peak Hour Peak Hour
LOSt | Delay* | LOST | Delay *
Route C and South Street / Peculiar Drive
Eastbound C 16.1 C 16.7
Westhound B 145 B 10.5
Northbound Left-Turn A 0.1 A 0.2
Southbound Left-Turn A 3.0 A 2.6
Route C and Center Street / Peculiar Drive
Eastbound B 10.6 B 11.8
Westhound B 11.0 C 15.6
Northbound Left-Turn A 1.3 A 3.2
Southbound Left-Turn A 0.2 A 0.1
Route C and North Street
Eastbound E 437 F 60.4
Westbound B 13.4 C 16.1
Northbound Left-Turn A 0.3 A 0.7
Southbound Left-Turn A 1.3 A 1.3
Route C and Main Street
Eastbound Left-Turn A 0.1 A 0.7
Southbound Left-Turn C 20.5 D 25.4
Southbound Right-Turn A 9.8 B 13.0
Route C and Schug Avenue
Eastbound Left-Turn A 0.3 A 1.0
Westhound Left-Turn A 0.2 A 0.8
Northbound C 19.0 C 22.6
Southbound B 12.9 F 59.5

t Level of Service
* Average delay per stopped vehicle measured in seconds
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The results of the analysis indicate that during both peak hours most of the intersections currently operate at an acceptable level of
service (LOS D or better). The eastbound approach at the Route C and North Street intersection operates at LOS E and LOS F
during the morning and afternoon peak hours, respectively. These lower levels of service are evidenced by the queuing that was
observed. The southbound approach to the Route C and Schug Avenue intersection also operates at LOS F during the afternoon
peak hour.

To assess operations of the corridor in the future, Synchro analysis was performed using the existing lane configurations, traffic
controls, and the future traffic volumes shown on Figure A-3. The outputs from the Synchro analysis for the future conditions are
included in Appendix C. The average delay per vehicle and the corresponding levels of service during the peak hours are
summarized in Table 3.

Table 3
Future Year 2035 Conditions Delay and Operations
Intersection Morning Afternoon
Movement Peak Hour Peak Hour
LOSt | Delay* | LOST | Delay *
Route C and South Street / Peculiar Drive
Eastbound C 16.6 D 30.2
Westhound B 14.0 B 13.2
Northbound Left-Turn A 0.0 A 0.1
Southbound Left-Turn A 2.6 A 2.9
Route C and Center Street / Peculiar Drive
Eastbound B 12.3 C 16.0
Westhound B 125 D 29.6
Northbound Left-Turn A 15 A 3.7
Southbound Left-Turn A 0.3 A 0.1
Route C and North Street
Eastbound F 76.0 F >100
Westbound C 16.9 D 30.6
Northbound Left-Turn A 0.3 A 0.8
Southbound Left-Turn A 15 A 1.7
Route C and Main Street
Eastbound Left-Turn A 1.0 A 4.2
Southbound Left-Turn D 25.0 F >100
Southbound Right-Turn A 9.5 C 18.8
Route C and Schug Avenue
Eastbound Left-Turn A 0.3 A 1.1
Westbound Left-Turn A 0.3 A 1.2
Northbound C 21.9 E 454
Southbound C 15.4 F >100

t Level of Service
* Average delay per stopped vehicle measured in seconds

Lengthy delays are projected in the future for the stop controlled movements at the Route C intersections with North Street, Main
Street, and Schug Avenue, especially during the afternoon peak hour. Improvements are needed to allow for side street traffic to
access Route C in the future.

Crash Experience
Crash records were obtained from the City for the study segment for the time period between January 1, 2010, and December 31,
2014. Using the crash data, the Consultant prepared a crash location diagram to identify crash types and their approximate
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locations along the corridor. This diagram has been included in the Appendix (Figure A-4). The numbers of each type of crash are
listed in Table 4.

Table 4
Crash Types by Year

Crash Type
T e | o | e | omer |
2010 4 1 - - 1 6
2011 4 7
2012 4 2 1 1 - 8
2013 5 - 6
2014 2 - 1 - - 3
Total 19 4 3 2 2 30

Over this roughly 60-month time period, the data indicates that there is a moderate crash frequency along the study segment (6.0
crashes per year). The most predominant crash type along the corridor is rear end crashes. Twelve (12) of the 19 rear end crashes
occurred on Route C at the Schug Avenue or Legend Drive intersection. All but one of these crashes occurred behind an eastbound
or westbound vehicle on Route C stopped or slowing to turn left at the intersections. Other crash types that occurred include angle
and left-turn crashes at various intersections. No further patterns or tendencies could be discerned from the data provided.

The five-leg intersections with Peculiar Drive do not have crash frequencies that are a concern, which is likely due to the low speed
environment and driver familiarity with conditions. While the accidents types at these locations do not currently indicate a problem
with this condition, studies have shown that sight angles at skewed intersections increase the difficulty for drivers to perceive safe
crossing gaps, thereby resulting in higher accident rates.

Highway Safety Manual Analysis

To further evaluate the existing safety characteristics of the corridor, TranSystems used procedures outlined in the HSM to
determine the predicted average crash frequency (crashes per year) for the study segment. Results from the HSM analysis for the
road segments and intersections have been included in Appendix D and are summarized in Table 5. The actual crash frequencies
for the study segments and intersections have also been included in Table 5.

Table 5
HSM Predicted Average Crash Frequency vs. Actual Crash Frequency

Crash Frequency (crashes per year)
Road Segment
Predicted Actual % difference
[-49 SB ramps to Schug Avenue 1.6 14 -13%
Schug Avenue to Main Street 1.3 12 -8%
Main Street to North Street 1.8 1.0 -44 %
North Street to Center Street 14 1.0 -29%
Center Street to South Street 14 0.8 -43%
South Street to Fire Station driveway 0.8 0.6 -25%
Total 8.3 6.0 - 28%
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Analysis

Based on the data that were collected, the consultant considers the Route C study segment to generally be operating satisfactorily
overall. Levels of service for motorists are generally acceptable during the peak hours, and the crash frequency is less than the
projected crash frequency for an urban or suburban arterial with similar characteristics. However, there are some areas of concern,
which are listed below:

e The five-leg intersections create some driver confusion because they are not a standard type of intersection. The skew
angle of the Peculiar Drive approaches makes it difficult for drivers to perceive safe crossing gaps, thereby resulting in the
potential for higher accident rates.

e A number of rear end crashes have occurred on Route C behind vehicles stopped to turn left at Schug Avenue and at
Legend Drive.

e Lengthy delays and long queues form during the peak hours on the eastbound approach of the Route C and North Street
intersection.

e Long delays are projected in the future at several side street approaches to the Route C corridor. Improvements are
needed to allow for side street traffic to access Route C in the future.

The new interchange at I-49 and 211th Street will have a significant effect on traffic flow in Peculiar. The change in traffic volumes
has been estimated, but the full effect will not be known until the project is completed an opened to traffic. For that reason, traffic
volumes should be monitored following construction to determine the actual impacts to the Route C corridor. Traffic control changes
should not be implemented until these impacts are determined.

Short Term Improvements
In the short-term, several of the concerns identified in can be addressed with some geometric improvements. These improvements
will be applicable in the long-term as well. Sketches of the improvements are illustrated on Figures 2 and 3.

The following paragraphs describe the short-term improvement recommendations to address the concerns identified above.

Route C and South Street / Peculiar Drive

To create a more standard intersection configuration and eliminate the skewed approach, Peculiar Drive should be realigned to
intersect Route C as indicated on Figure 2. This will result in a perpendicular angle of intersection, and a standard four-leg
intersection configuration. The Route C and South street intersection will also be a standard four-leg intersection. Both intersections
can operate with stop sign control for eastbound and westbound traffic, with Route C allowed uninterrupted flow.

Figure 2 shows the new Peculiar Drive intersection to be at the location of the existing fire station driveway on the west side of
Route C. It may be advantageous to shift the intersection farther south so the future west leg of the intersection could provide
access to the undeveloped land on the west side of the road. If that is the case, the fire station driveway should be reconfigured to
access that new road instead of Route C.

Route C and Center Street / Peculiar Drive

At Center Street the skewed Peculiar Drive approach should be removed as indicated on Figure 3. This will result in a standard four-
leg intersection configuration at Center Street, with stop sign control for eastbound and westbound traffic. The existing curved
segment of Peculiar Drive between North Street and Route C should be converted to parking lots and alleys to provide parking and
access to adjacent businesses. The Peculiar Drive approach to the intersection with North Street and W. 1st Street should also be
eliminated. This will also result in a standard four-leg intersection at North Street and W. 1st Street, with stop sign control for
northbound and southbound traffic. After these modifications, two-way traffic flow should be considered on Center Street and W. 1st
Street.

Route C and North Street
Eliminating the curved segment of Peculiar Drive will increase traffic on the west leg of the North Street intersection with Route C.

Road Segment Analysis
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To provide additional capacity for the increased traffic volume, eastbound and westbound left-turn lanes should be constructed on
North Street. These turn lanes will allow the right-turn traffic to bypass the queues of left-turning vehicles during peak times.

Route C and Schug Avenue

The concepts presented in the 2004 study to the east of Main Street have been adopted by the Peculiar Board of Alderman, and are
reflected Figure 3. These concepts include realigning Schug Avenue to the existing driveway on the south side of Route C,
constructing left-turn lanes on Route C at Schug Avenue, eliminating the Legend Drive intersection with Route C, and providing
cross-access through the parcels on the south side of Route C to connect to Legend Drive. The addition of turn lanes on Route C
will considerably reduce the potential for rear-end crashes and decrease congestion in this area.

To assess operations along Route C with the short term improvements, traffic volumes were redistributed, as shown in the Appendix
(Figure A-5). These volumes include the adjustment for the new interchange at 211th Street and 1-49. Synchro analysis was
performed, and the average delay per vehicle and the corresponding levels of service during the peak hours are summarized in
Table 6. The outputs from the Synchro analysis for the short term improvements are included in Appendix C.

Table 6
Short-Term Improvements Delay and Operations

Intersection Morning Afternoon
Movement Peak Hour Peak Hour
LOSt | Delay* | LOST | Delay *
Route C and Peculiar Drive
Westhound B 11.1 A 10.0
Southbound Left-Turn A 2.6 A 2.3
Route C and South Street
Eastbound B 12.6 B 14.4
Westhound B 115 B 115
Northbound Left-Turn A 0.1 A 0.1
Southbound Left-Turn A 0.1 A 0.4
Route C and Center Street
Eastbound C 16.8 C 155
Westhound B 11.6 B 134
Northbound Left-Turn A 0.0 A 0.0
Southbound Left-Turn A 0.3 A 0.1
Route C and North Street
Eastbound Left-Turn D 29.1 E 42.2
Eastbound Shared Right-Turn / Through B 13.4 C 17.9
Westhound Left-Turn C 25.4 E 39.0
Westbound Shared Right-Turn / Through B 135 C 14.5
Northbound Left-Turn A 1.6 A 3.7
Southbound Left-Turn A 1.4 A 1.5
Route C and Main Street
Eastbound Left-Turn A 0.2 A 0.7
Southbound Left-Turn C 17.6 C 19.5
Southbound Right-Turn A 9.6 B 11.8
Route C and Schug Avenue
Eastbound Left-Turn A 7.8 A 9.0
Westhound Left-Turn A 8.8 A 8.0
Northbound C 16.5 C 16.9
Southbound B 11.9 D 34.0

1 Level of Service
* Average delay per stopped vehicle measured in seconds
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All intersections are projected to operate at acceptable levels of service with the proposed improvements, with the exception of the
eastbound and westhound left-turn movements at the Route C and North Street intersection. During the afternoon peak hour these
movements are projected to operate at LOS E. This is a slight improvement in the eastbound direction because the left-turn
movement at that approach currently operates at LOS F during the afternoon peak hour. Queue lengths are also projected to be
less than the existing queues. To further improve the levels of service on the side street approaches, a change in traffic control
would be needed; however, the traffic volumes are not projected to satisfy warrants for a traffic signal installation.

Estimated Cost of Short Term Improvements
A preliminary cost estimate was prepared by TranSystems and is summarized in Table 7. A more detailed cost estimate is included
in Appendix E.

Table 7
Short Term Improvements Cost Estimate
[tem Of Work Estimated Cost

Mobilization and Staking $100,000
Earthwork and Removals $307,000
Paving $546,000

Miscellaneous $87,000
Subtotal Construction Costs $1,040,000

Design Fee $125,000
Construction Inspection and Testing $135,000
MoDOT and MARC Fees $109,000
Total Project Cost* $1,409,000

* Project cost does not include any utility relocations or property acquisition

Long Term Improvements

In the future, traffic volumes are projected to significantly increase along the Route C corridor and on Main Street. Long delays are
projected for the side street movements at the intersections with North Street, Main Street and Schug Avenue. Traffic control
improvements will be needed in order to provide acceptable operations for side street traffic accessing Route C. Traffic volumes at
the Route C intersections with North Street and with Schug Avenue are projected to be near the thresholds for traffic signal
installation, while the Main Street intersection is projected to exceed thresholds. None of these intersections is considered to be a
good candidate for traffic signal installation due to the close spacing of the intersections. As a signalized corridor, there would be a
high likelihood for queues to spill back through adjacent intersections during peak times.

Another option to consider is roundabout control. The previous study illustrated a dual lane roundabout that incorporated Route C,
Main Street, and the west leg of the North Street intersection. This configuration provided a more direct route for east/west traffic
between Route C and North Street/Peculiar Drive. The previously proposed roundabout would require significant property
acquisition in the northwest quadrant of the Route C and North Street intersection.

In light of the new interchange at 211th Street, North Street/Peculiar Drive will become a less significant route for traffic to and from
the west. Also, traffic to and from the west can access Route C at Main Street via Summerskill Road. Therefore, it is not as
necessary to incorporate North Street into the roundabout. A dual lane roundabout at the Route C and Main Street intersection
could provide substantial benefit with minor property acquisition. Additional lanes would also be needed on Route C between the
dual lane roundabout and the 1-49 interchange. A sketch of the roundabout is illustrated on Figure 4.

Road Segment Analysis
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An operational analysis of the long term improvements was performed. Future traffic volumes for the long-term improvements are
shown in the Appendix (Figure A-6). The average delay per vehicle and the corresponding levels of service during the peak hours
are summarized in Table 8. The outputs from the Synchro analysis for the future conditions are included in Appendix C.

Table 8
Long Term Improvements Delay and Operations

] Morning Afternoon
Intersection Peak Hour Peak Hour
Movement ™ 55+ | Delay* | LOST | Delay*
Route C and Peculiar Drive
Westhound B 12.6 B 11.8
Southbound Left-Turn A 2.5 A 2.6
Route C and South Street
Eastbound B 14.4 C 22.4
Westhound B 13.3 C 16.4
Northbound Left-Turn A 0.1 A 0.1
Southbound Left-Turn A 0.1 A 05
Route C and Center Street
Eastbound C 22.3 C 215
Westhound B 14.1 D 25.8
Northbound Left-Turn A 0.0 A 0.0
Southbound Left-Turn A 0.3 A 0.1
Route C and North Street
Eastbound Left-Turn F >100 F >100
Eastbound Shared Right-Turn / Through C 17.3 E 42,5
Westhound Left-Turn E 40.6 F >100
Westbound Shared Right-Turn / Through C 18.0 D 26.3
Northbound Left-Turn A 1.8 A 4.7
Southbound Left-Turn A 1.4 A 1.8
Route C and Main Street
Roundabout Northbound B 13.7 A 9.6
Roundabout Westhound A 4.9 A 8.2
Roundabout Southbound A 5.1 A 8.3
Route C and Schug Avenue
Eastbound Left-Turn A 8.1 B 10.2
Westhound Left-Turn A 9.3 A 8.7
Northbound C 17.8 D 25.4
Southbound B 12.0 F >100

Each approach to the roundabout is projected to operate at an acceptable LOS. Some lengthy delays are projected for the stop
controlled movements from the North Street and the Schug Avenue intersections. As previously mentioned, these intersections are
not good candidates for traffic signal installation due to the close spacing of the intersections. Further, it is generally not efficient to
mix roundabouts and traffic signals along a corridor. Southbound drivers on Schug Avenue and eastbound drivers on North Street
have alternate routes to access Route C via Main Street if delays are unacceptable to drivers.
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Conclusion

The above study has focused on potential operational and safety improvements for the segment of Route C between Peculiar Drive
and Schug Avenue in Peculiar, Missouri. The study included an assessment of the existing operational and safety conditions and
along Route C, and identification of potential improvements to address deficiencies.

Based on the data that were collected, the study segment of Route C is generally operating satisfactorily overall. However, there are
some areas of concern, which are summarized below:

e The five-leg intersections create some driver confusion because they are not a standard type of intersection. The skew
angle of the Peculiar Drive approaches makes it difficult for drivers to perceive safe crossing gaps, thereby resulting in the
potential for higher accident rates.

e A number of rear end crashes have occurred on Route C behind vehicles stopped to turn left at Schug Avenue and at
Legend Drive.

e Lengthy delays and long queues form during the peak hours on the eastbound approach of the Route C and North Street
intersection.

e Long delays are projected in the future at several side street approaches to the Route C corridor. Improvements are
needed to allow for side street traffic to access Route C in the future.

Improvements were identified for two time frames. In the short term, it would be appropriate to eliminate the five-leg intersections
with Peculiar Drive and add left-turn lanes at several intersection approaches. The short term improvements are illustrated on
Figures 2 and 3. In the long term, traffic volumes are projected to increase, and traffic control improvements will be needed to
improve operations for side street traffic accessing Route C. Construction of a dual lane roundabout at the intersection of Route C
and Main Street would provide acceptable levels of service at a location that is accessible for many drivers in the western portion of
Peculiar.
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Appendix B

Trip Generation and Distribution Reports
See Attached Worksheets
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Appendix C

Capacity Analysis Reports
See Attached Reports

Road Segment Analysis
Route C between Peculiar Drive and Schug Avenue
Peculiar, Missouri
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LANE SUMMARY

‘@’ Site: Route C & Main

AM Peak Hour
Roundabout

Lane Use and Performance

Demand Flows Deg. Lane Average Level of 95% Back of Queue Lane Lane Cap. Prob.
Total Hv Cap. Satn  Util. Delay Service Veh Dist Config  Length Adj. Block.
veh/h % veh/h v/c % sec ft ft % %
South: Route C
Lane 1 46 3.0 1016 0.045 100 3.9 LOSA 5.9 149.8 Full 1600 0.0 0.0
Lane 2 698 3.0 1016 0.687 100 14.4 LOS B 5.9 149.8 Short 200 0.0 0.0
Approach 743 3.0 0.687 13.7 LOS B 5.9 149.8
East: Route C
Lane 1 168 3.0 1047 0.160 100 4.9 LOSA 0.6 15.7 Full 1600 0.0 0.0
Lane 2° 168 3.0 1047 0.160 100 4.9 LOSA 0.6 15.7 Full 1600 0.0 0.0
Approach 336 3.0 0.160 4.9 LOSA 0.6 15.7
North: Main Street
Lane 1° 109 3.0 900 0.121 100 5.1 LOS A 0.3 8.0 Full 1600 0.0 0.0
Approach 109 3.0 0.121 5.1 LOS A 0.3 8.0
Intersectio 1188 3.0 0.687 105 LOSB 5.9 149.8
n

Level of Service (LOS) Method: Delay & v/ic (HCM 2010).

Roundabout LOS Method: Same as Sign Control.

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: US HCM 2010.

HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: Traditional M1.

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

d Dominant lane on roundabout approach
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LANE SUMMARY

‘@’ Site: Route C & Main

PM Peak Hour
Roundabout

Lane Use and Performance

Demand Flows Deg. Lane Average Level of 95% Back of Queue Lane Lane Cap. Prob.
Total Hv Cap. Satn  Util. Delay Service Veh Dist Config  Length Adj. Block.

veh/h % veh/h v/c % sec ft ft % %
South: Route C
Lane 1 138 3.0 884 0.156 100 5.6 LOSA 2.7 70.4 Full 1600 0.0 0.0
Lane 2 452 3.0 884 0.512 100 10.8 LOS B 2.7 70.4 Short 200 0.0 0.0
Approach 500 3.0 0.512 9.6 LOSA 2.7 70.4
East: Route C
Lane 1 376 3.0 952 0.395 100 8.2 LOSA 1.9 49.2 Full 1600 0.0 0.0
Lane 2° 376 3.0 952 0.395 100 8.2 LOSA 1.9 49.2 Short 150 0.0 0.0
Approach 752 3.0 0.395 8.2 LOS A 1.9 49.2
North: Main Street
Lane 1° 210 3.0 722 0.290 100 8.5 LOSA 0.8 21.6 Full 1600 0.0 0.0
Lane 2 175 3.0 701  0.250 86° 8.1 LOSA 0.7 18.9 Short 150 0.0 0.0
Approach 385 3.0 0.290 8.3 LOSA 0.8 21.6
Intersectio 1727 30 0.512 8.7 LOS A 2.7 70.4
n

Level of Service (LOS) Method: Delay & v/ic (HCM 2010).

Roundabout LOS Method: Same as Sign Control.

Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.

LOS F will result if v/c > irrespective of lane delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: US HCM 2010.

HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: Traditional M1.

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

5 Lane underutilisation determined by program
d Dominant lane on roundabout approach
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Appendix D

Highway Safety Manual Analysis Results
See Attached Worksheets

Road Segment Analysis
Route C between Peculiar Drive and Schug Avenue T
Peculiar, Missouri 4 ra n
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Appendix E

Preliminary Opinion of Probable Cost
See Attached Worksheets

Road Segment Analysis
Route C between Peculiar Drive and Schug Avenue
Peculiar, Missouri




Route C Short Term Improvements

ITEM OF WORK PROJECT QUANTITY [UNIT [UNIT PRICE [TOTAL

MOBILIZATION 1|L.S. | $70,000.00 $70,000.00
CONTRACTOR CONSTRUCTION STAKING 1|L.S. | $30,000.00 $30,000.00
EROSION CONTROL 1|L.S. | $25,000.00 $25,000.00
PAVEMENT REMOVALS 10463(S.Y. $25.00 $261,583.06
EARTHWORK 1|L.S. | $20,000.00 $20,000.00
ROADWAY PAVEMENT 64591S.Y. $60.00 $387,526.67
DRIVEWAY PAVEMENT 1605|S.Y. $50.00 $80,273.83
SHOULDER PAVEMENT 721|S.Y. $45.00 $32,455.00
PARKING LOT PAVEMENT 953]S.Y. $30.00 $28,590.00
CURB AND GUTTER 690|L.F. $25.00 $17,250.00
PERMANENT SEEDING 2917|S.Y. $2.50 $7,292.78
DRAINAGE 1|L.S. | $50,000.00 $50,000.00
TRAFFIC CONTROL 1|L.S. | $30,000.00 $30,000.00

CONSTRUCTION COSTS

DESGN

INSPECTION
CONSTRUCTION TESTING
MODOT MAINTENANCE FEE
MARC PROJECT FEE

12% of construction
10% of construction

3% of construction
10% of construction

0.5% of construction

$1,039,971.33

$124,796.56
$103,997.13
$31,199.14
$103,997.13
$5,199.86

[TOTAL PROJECT COST

$1,409,161.16|




