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1 Introduction

The purpose of this project, JBS0836B, is to address the safety, operations, and access
management improvements along State Route MM between the interchanges of Interstate 44
and James River Freeway in Republic, Greene County, Missouri. This report will identify
existing access management conditions, analyze both the existing and future operations, and
make recommendations to improve operations and access management along the corridor. The
primary goal is to establish recommendations for the future Route MM cross-section, provide
access management recommendations, and determine anticipated intersection traffic control
and turn lane needs to promote safety and operations to support future development growth
patterns along the corridor.

1.1 Project Background

State Route MM carries north-south traffic from US Route 60/State Route 413 on the south,
through State Route 360 (James River Freeway), to Interstate 44 (I-44) on the north. Route MM
provides access to these major east-west routes between Republic, Springfield, and the
surrounding areas. Route MM is currently classified as a minor arterial. The section of the
corridor addressed in this study primarily serves as a major access route for industrial
development but also acts as a north-south connection for commuters between Republic and
Springfield.

Keeping Missouri’s roads and bridges in a state of good repair contributes to a robust economy
and increased quality of life. Being that this project runs through a developing industrial portion
of the City of Republic, it is important to consider improvements that promote safety and
operations and allow this important connection to serve the surrounding area into the future. A
focus for this project will be to establish preferred access management conditions that maintain
acceptable levels of service with the expected increase in future development traffic.

1.2 Study Area

This report reviews Route MM from [-44 to James River Freeway. Figure 1 displays the extents
of the project.

Overall traffic operations were reviewed at a total of eight existing and future intersections within
the study area. All major roadways, including their characteristics within the study area, are
shown in Table 1.




Figure 1: Study Area




Table 1: Existing Network Summary

Functional Posted Speed
Roadway Classification Section Median Type Limit
2-lane
Route MM Minor Arterial 4 of3C_|aarrr]12han) Undivided 55 mph
(S of Carnahan)
[-44 EB Ramps Interstate 2-lane Undivided 40 mph
Farm Road 140 ilfer Cell i 2-lane Undivided 45 mph
Local Road
Farm Road 144 Local Road 2-lane Undivided 45 mph
Kings Street Local Road 2-lane Undivided 30 mph
Farm Road 148 Local Road 2-lane Undivided 45 mph
Carnahan Street Local Road 2-lane Undivided 40 mph
James River
Freeway WB Other Freeway 2-lane Undivided 40 mph
and Expressway
Ramps

1.3 Problem Definition

Nearly 350 acres of future development is anticipated to occur within the study area that will
utilize Route MM as the main corridor for access. To support this expected growth, the City of
Republic has planned Route MM to be widened from the existing two-lane section to a proposed
five lane section with two through lanes and a continuous two-way left-turn lane, though a
median divided four-lane road is also being considered. To balance the needs of transportation
users with the needs of development, access management practices are anticipated to be
needed along Route MM in the future. Access management practices considered for the study
area include:

* Installing non-traversable medians where appropriate,

» Minimizing the number of driveways and promoting service road usage in high

density locations,

» Installation of dedicated left and/or right-turn lanes,

* Limiting driveways to 3/4 or right-in/right-out access, and

* Review traffic control/signalization.

1.4 Design Alternatives

The primary alternative that was evaluated for this study is outlined below:

* Four-lane roadway (two northbound lanes, two southbound lanes) either with raised
center median and main line left-turn lanes, or undivided with center two-way left-turn
lane).

e Traffic signal at Route MM and Farm Road 144




o Traffic signalization in addition to Farm Road 144 is not proposed for
construction at this time. Additional traffic signals along Route MM are planned
to be installed by future, separate developer-driven projects when warranted.

This is the cross-section currently planned by the City of Republic. Future improvements in
addition to the proposed widening were also considered and are described below.

Access Management

Planned developments are expected to generate a lot of traffic along Route MM. In general,
considerations for improvements to access management as they relate to vehicle traffic along
the corridor are summarized in Table 2.

Table 2: Access Management General Trends

Access Solution Operations Safety
Installation of Non- Typical free-flow and travel = Motor vehicle crash rates
Traversable Median speeds can be expected to decrease and greatly

decrease depending on the reduce for head-on
proportion of the roadway  collisions as the number of
with raised medians. vehicle conflict points
decrease.
Consolidation of Proposed Canresult in higher free- | Typically vehicle crash rates
Driveway Locations / flow and travel speeds decrease while turning
Promotion of Service between intersections, movements to and from
Roads though delay may increase = properties occur in a lower
at major intersections volume/speed
along the corridor as more environment.
traffic is funneled to these
locations.
Installation of Turn Lanes Results in increased free- Motor vehicle crash rates
flow and travel speeds typically decrease.

through the corridor,
particularly when turning
movements are high.
Limiting driveways to % or = May result in reduced free- | Channelizing islands help

right-in/right-out access flow and travel speeds at = direct traffic flows entering
limited-access driveways, and exiting driveways and

delay may increase for side reduce conflict points.

street movements. Should be paired with

median to ensure
compliance.
Traffic Control & Increases intersection Reduces frequency and
Signalization capacity, promotes orderly speed of left-turn and
movement of vehicles at angle crashes.

intersections, and improves
side street operations.




Roadway Reconfiguration

The existing typical section along Route MM consists of either a two-lane (undivided) or three-
lane (two-way-left-turn lane undivided) section. A 5-lane with a two-way left-turn lane was
initially reviewed for the study area as well as the potential need for 4-lane divided with select
median breaks for left-turn lanes.

Signal & Intersection Improvements

Reviewing the level of service at the unsignalized intersections, several potential signal
locations are recommended to provide benefits to operations and facilitate safer turning
movements from the side streets at select locations.

Overall signalized and unsignalized intersection geometrics were reviewed including:

* Left and right-turn lane improvements including addition of auxiliary lanes and increased
turn bay storage length,

» Limiting access at some drives to % or right-in/right-out conditions, and

» Signalization.




2 Future Baseline Traffic Operations

From coordination with City staff, the horizon year of 2045 was considered for the Future
scenario. The City’s planned widening of Route MM is anticipated to be constructed prior to
2045 and is included in this scenario. Key roadway characteristics of this scenarios include the

following:

» Five travel lanes (two northbound lanes, two southbound lanes, and a center two-way
left-turn lane)
» Center two-way left-turn lane to be constructed wide enough to install raised median if
needed in the future.
e Traffic signal at Route MM and Farm Road 144
o Due to high north-south through volumes and significant anticipated
development, all intersections along Route MM, except Farm Road 140, were
evaluated as signalized in the capacity analysis. It should be noted that traffic
signalization in addition to Farm Road 144 is not proposed for construction at
this time but are likely to warrant with future development. These additional
signals along Route MM are planned to be installed by future, separate
developer-driven projects when warranted.
Background volume development estimates.

The Future Baseline exhibit is shown in Appendix B.




2.1 Background Forecasting

Per guidance from City staff, approximately 422 acres are available to develop in the Route MM
study area bounded by Interstate 44 to the north, James River Freeway to the southwest, and
the BNSF railroad tracks to the southeast. From this acreage, a floor area ratio (FAR) of 0.4 was
applied to determine the potential developable area. This FAR factor was determined in
coordination with City staff and is consistent with other previous planning level studies in the
area. To estimate the trip generation of this developable area, calculations were conducted
assuming the ITE land use of Industrial Park (LUC 150). Trip generation calculations are
summarized in Table 3 below.

Table 3: Future Trip Generation

Density AM Peak PM Peak
ITE Code Land Use Setting/Location (s.f.) Daily Hour Hour
Industrial General
130 Park U SE R T 5,607,415 7,620 1,907 1,907

Historical traffic data from MoDOT count stations, 2021 traffic data, and input from City staff was
utilized to determine an appropriate growth rate for the study area. Based on this information, a
growth rate of 3% was applied to 2021 traffic volumes.

Multiple planned/approved developments are not fully constructed at the time of this report.
However, the traffic associated with each of these developments has been incorporated. These
developments include:

» Seitz — MM Industrial Park

* Morelock Warehouse

» Convoy of Hope

» Eoff — Industrial Park

A horizon year of 2045 was utilized to review future traffic impacts along the corridor. MoDOT
Datazone and historical traffic count maps were used to develop the appropriate growth rates
along the corridor. A background growth rate of 3% was used for analysis. Full build volumes for
approved developments (Convoy of Hope, MM Industrial Park, Morelock Warehousing, and the
Eoff Development) were also factored into the production of background volumes. The full build
future trip generation from additional development as described above was added to these
background volumes to determine the anticipated horizon year 2045 traffic characteristics.

The planned and approved developments in the study area are shown in Figure 2.




Approved

D Planned

Figure 2: Development Map

2.2 Traffic Operations

The growth rate was applied to existing through traffic volumes along Route MM to develop
2045 traffic volumes. The future (2045) conditions volumes are shown in the Appendix B.

2.2.1 Turn Lane Warrants

MoDOT Access Management Guidelines, located in Section 940.9 of MoDOT’s Engineering
Policy Guide (EPG), were used to determine whether auxiliary turn lanes are currently
warranted at the study intersections based on traffic volumes. Following the procedures outlined
in the EPG, it was determined that the criteria for a turn lane was met at four locations within the
study area during the AM and PM peak periods. The northbound and southbound right-turn
movement at Farm Road 144, and the northbound and southbound right-turn lane at Kings
Road both met the warrant criteria in both peak periods.

Operations and safety were reviewed to determine if these additional considerations support
construction of a turn lane. Turn lane warrant analysis sheets can be found in the Appendix B.
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2.2.2 Segment AADT

Roadway segment average annual daily traffic estimates for Route MM considering 2021
MoDOT traffic data, background volume growth through future year 2045, and estimated traffic
volumes from approved and planned developments were developed. In addition, these segment
volumes are compared against the MoDOT EPG recommended AADT threshold of 28,000
vehicles/day for five-lane road with continuous two-way left-turn lane (TWLTL). The estimated
segment daily volumes and volume to capacity ratios are summarized in Table 4 below.

Table 4: Route MM Segment AADT

Segment Future 2045 AADT EPG 5-Lane AADT Threshold \"//[e

1-44 Westbound to FR 140 31,244 28,000 1.12
FR 140 to Industrial Drive 31,329 28,000 1.12
Industrial Drive to FR 144 31,132 28,000 1.11
FR 144 to Kings Street 31,001 28,000 1.11
Kings Street to FR 148 30,667 28,000 1.10
FR 148 to Carnahan Street 30,879 28,000 1.10

Carnahan Street to James River

Freeway Westbound Ramp 31,113 28,000 1.11
The estimated volumes indicate the TWLTL threshold is exceeded for the Future 2045 AADT
scenario at all roadway segments and raised medians should be considered along Route MM.
Although not proposed as part of the Baseline roadway improvements, raised medians shall be
considered along the roadway as the area develops.

2.2.3 Capacity Analysis

Capacity analysis was performed for the Future 2045 conditions using the 5-lane section
described in Section 2.0 and making all intersections signalized except Farm Road 140.
Signalized intersection analysis was conducted using Synchro, Version 11. The analysis for the
intersections was based on the Highway Capacity Manual (HCM) delay methodologies. For
simplicity, the amount of control delay is equated to a grade of Level of Service (LOS) based on
thresholds of driver acceptance. The amount of delay is assigned a letter grade A through F,
LOS A representing little or no delay and LOS F representing very high delay. Table 5 shows
the delays associated with each LOS grade for signalized and unsignalized intersections.
Queuing is evaluated considering the 95th percentile queue length. The 95th percentile queue
represents the queue length that has a 5 percent probability of being exceeded during the peak
hour. Detailed queue results are shown in the Appendix B.
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Table 5: Intersection LOS Criteria

Average Control Delay (sec/veh)

Level-of-Service

Signalized Unsignalized
A <10 <10
B >10-20 >10-15
C >20-35 > 15-25
D > 35-55 > 25-35
E > 55-80 > 35-50
F > 80 > 50

Highway Capacity Manual (6™ Edition)

Per EPG section 905.3.5.1, peak hour factors were set to 0.92 for the 2045 analysis. No
adjustments to existing signal timings were made for this scenario. Table 6 represents the
future year Level of Service (LOS) for signalized intersections with the study area.

Table 6: Future Conditions - LOS along Route MM

Intersection Eastbound Westbound Northbound Southbound Overall
1-44 EB Ramps F[F] N/A A[D] A[A] D[C]
Farm Road 140 F[C] F[F] A[A] A[A] N/A
Industrial Drive C[D] C[F] A[D] A[C] A[D]
Farm Road 144 B[D] C[E] A[E] A[A] A[D]
Kings Street B[D] C[E] A[F] A[F] A[F]
Farm Road 148 N/A C[D] A[A] A[A] A[A]
Carnahan Street C[D] CI[E] A[A] A[C] A[B]
James River Freeway WB N/A D[E] A[A] B[F] Al[F]

Note: AM [PM]

Capacity analysis results show most intersections operate at acceptable levels of service during
the AM peak hour. Mainline operations are acceptable at most intersections during both the AM
and PM peaks. However, 95" percentile queues were shown to extend to upstream
intersections with the potential to significantly impact neighboring intersections. Although not
reflected in delay calculations, these high queues impact intersection influence areas. Based on
capacity results, northbound and southbound right-turn and left-turn lanes are recommended at
every signalized intersection. Eastbound and westbound left-turn lanes, including dual left-turn
lanes at certain locations, are recommended at all full-access intersections.

12



In addition, due to high volumes and limited gaps on Route MM, unsignalized full access private
driveways along Route MM are not recommended. Private driveways are recommended to
function as right-in/right-out and restrict left-turns into or out of the driveways.

2.2.4 Traffic Signal Warrant

Peak hour (Warrant 3) traffic signal warrant analysis was performed using the methodology
provided in Chapter 4C of the Manual on Uniform Traffic Control Devices (MUTCD), 2009
Edition published by the Federal Highway Administration (FHWA). Warrant 3 is intended for use
at locations where traffic conditions are such that for a minimum of 1 hour of an average day,
the minor-street traffic suffers undue delay when entering or crossing the major street; a
common application of Warrant 3 is at industrial sites such as what is included in the study area.

Warrant 3 was evaluated at the intersection of Route MM and Farm Road 144 for the AM and
PM peak hours under the design year 2045. As part of the proposed interim roadway
improvements, it will remain as a three-leg intersection (western leg re-constructed) for the
approved Seitz Industrial Park and Convoy of Hope developments. Thus, traffic signal warrant
calculations were performed only considering the eastbound (minor street) and Route MM
(mainline) traffic volumes and are summarized in Table 7 below.

Table 7: Traffic Signal Warrant Analysis (Warrant 3)

Future 2045
AM Peak Hour PM Peak Hour
Route MM at FR 144 Not Warranted Warranted

Intersection

Based on these results, Warrant 3 is expected to be satisfied in the interim condition as a three-
leg intersection. If the area develops as anticipated, the future eastern leg of this intersection is
likely to generate more traffic than the west leg and result in more strongly satisfied signal
warrants in the future.

2.2.5 Safety

A general review of potential safety characteristics of the proposed widening and traffic control
improvements was conducted for this access management report. The widening of Route MM,
implementing access management practices, and improvements to intersection traffic control
would be expected to enhance the safety of the corridor. These improvements are expected to
provide dedicated deceleration and stacking lanes for turning vehicles, reduce congestion along
the mainline, allow for controlled turning movements to/from the side streets. As development
occurs along Route MM and traffic increases, these improvements are expected to improve
safety and vehicle operations compared to the existing two-lane conditions.

13



3 Future Improved Design Alternative

The preferred design alternative for this corridor consists of the proposed roadway discussed in
Section 2.0, as well as additional traffic control and roadway geometry recommendations that
should be considered as the area builds out. This includes the allocation of right-of-way for the
ultimate condition. These recommendations are based on capacity analysis, intersection
influence area considering anticipated queues, and safety evaluations of the Future 2045
scenario.

3.1.1 Intersection Spacing

Intersection spacing guidelines for MoDOT are provided in the Engineering Policy Guide (EPG).
Per the EPG, minimum signalized intersection spacing along Route MM (classified by MoDOT
as a minor arterial or a minor/non-freeway facility) is 1,320 feet (0.25 mile). In the interim
condition, a traffic signal is planned to be constructed at Farm Road 144, which would provide
adequate spacing in the interim condition. Future signals are also planned as development
occurs at the intersections of Industrial Drive, Kings Street, and Farm Road 148. If constructed,
all planned signals would satisfy minimum signal spacing criteria (1,320 feet) except between
Kings Street and Farm Road 144 (potentially spaced at 1,220 feet). The spacing between Kings
Street and Farm Road 144 is approximately 100 feet below the desired spacing criteria if a
signal is installed at the existing Kings Street alignment. When a traffic signal is being
considered at this location in the future, it is recommended to provide signal coordination and
ensure that a proposed spacing of 1,220 feet is acceptable with future studies.

The intersections of Carnahan Street and Farm Road 140 along Route MM are less than 1,000
feet away from their neighboring planned signalized intersections (Farm Road 148 and |-44,
respectively). Thus, to reduce the impact from intersection influence areas and improve
operations along Route MM, these intersections are proposed to be a 3/4 access when
warranted (restricted side-street left turns accomplished via raised median.

3.1.2 Future Segment AADT

Roadway segment average annual daily traffic estimates for Route MM considering 2021
MoDOT traffic data, background volume growth through future year 2045, and estimated traffic
volumes from all approved and planned developments at the time of this study were developed.
These segment volumes were compared against the MoDOT EPG recommended AADT
threshold of 28,000 vehicles/day for five-lane road with continuous two-way left-turn lane
(TWLTL). The estimated segment daily volumes and volume to capacity ratios are summarized
in Table 8 below.

14



Table 8: Route MM Segment AADT

Segment Future 2045 AADT EPG 5-Lane AADT Threshold v/C

1-44 Westbound to FR 140 31,244 28,000 1.12
FR 140 to Industrial Drive 31,329 28,000 1.12
Industrial Drive to FR 144 31,132 28,000 1.11
FR 144 to Kings Street 31,001 28,000 1.11
Kings Street to FR 148 30,667 28,000 1.10
FR 148 to Carnahan Street 30,879 28,000 1.10

Carnahan Street to James River

Freeway Westbound Ramp 31,113 28,000 1.1
If all the planned development occurs as anticipated, the estimated volumes are expected to
exceed the typical TWLTL capacity for the Future 2045 AADT scenario at all roadway
segments. Thus, the potential need for raised medians must be considered along Route MM. In
the interim, raised medians are planned to be constructed along Route MM. In addition, further
access limitations shall be considered at FR 140 and Carnahan Street as the area develops.

3.1.3 Future Improvements
Specific geometric recommendations (turn lane lengths, curb radii, among other improvements)
can be visualized in the Strip Map Plan in Appendix C and are outlined below:

1-44 EB Ramps

* Add dedicated northbound right-turn lane.
Farm Road 140

» Raised median restricted 3/4 side-street access: right-in, right-out, left-in.
» Stop-controlled side-street approaches.
* Add dedicated northbound and southbound right-turn lanes.

Industrial Drive

* New signalized intersection when warranted.
o As of the date of this report, the exact location of this intersection could not
be confirmed with the City, but it is anticipated that a future intersection on
Route MM between Farm Road 140 and Farm Road 144 will be constructed
as development occurs in the surrounding area.
» Dedicated westbound right-turn lane and dual left-turn lanes.
» Dedicated northbound right-turn lane.
» Dedicated southbound right-turn lane.
» Dedicated eastbound right-turn lane and left-turn lane.
» Dedicated single northbound left-turn lane.
» Dedicated single southbound left-turn lane.
* Raised median provided adjacent to signalized left-turn bay along Route MM and
adjacent to dual westbound left-turn lanes to protect the intersection influence area.

15



Farm Road 144

Signalized intersection.

New east leg with dedicated westbound right-turn lane and dual left-turn lanes.
Dedicated northbound right-turn lane.

Dedicated southbound right-turn lane.

Dedicated eastbound right-turn lane and left-turn lane.

Raised median provided adjacent to signalized left-turn bay along Route MM and
adjacent to dual left-turn lanes to protect the intersection influence area.

Kings Street

Signalized intersection when warranted.

New east leg with dedicated westbound right-turn lane and dual left-turn lanes.
Dedicated northbound right-turn lane.

Dedicated southbound right-turn lane.

Dedicated eastbound right-turn lane and left-turn lane.

Raised median provided adjacent to signalized left-turn bay along Route MM and
adjacent to dual left-turn lanes to protect the intersection influence area.

Farm Road 148

Signalized intersection when warranted.

New west leg with eastbound left-turn lane.

Dedicated northbound right-turn lane.

Dedicated westbound right-turn lane and dual left-turn lanes.

Dedicated southbound right-turn lane and dual left-turn lanes.

Dual eastbound receiving lanes to accommodate dual southbound left-turn lanes.
Raised median provided adjacent to signalized left-turn bay along Route MM and
adjacent to dual left-turn lanes to protect the intersection influence area.

Carnahan Street

New eastern leg

Raised median restricted 3/4 side-street access: right-in, right-out, left-in.
Stop-controlled minor approaches.

Add dedicated northbound and southbound right-turn lanes.

James River Freeway WB Ramps

Route MM

Add dedicated southbound right-turn lane.

Install raised median at signalized intersections adjacent to Route MM left-turn bays

and adjacent to any dual left-turn lanes.

16



At all future signalized intersections, a raised median shall be constructed within the influence
area of the intersections (at a minimum adjacent to signalized turn bays along Route MM). The
“Baseline” improvements of Route MM would be expected to support traffic volumes for the
interim conditions, but the full raised median between signals is likely to be needed in the future
and should be installed when warranted by safety and capacity operations. The planned
improvements to be installed with this project are outlined in Section 4. Additional improvements
outlined above should be built as warranted when development occurs within the study area.

Intersection geometrics which reflect the improved design alternative are illustrated in Appendix
C.

3.2 Traffic Operations

Capacity analysis was performed for the Future 2045 with the recommendations identified in
Section 3.1 using the methodologies described in Section 2.2.2. A peak hour factor of 0.92
was used in this scenario. Signal timings were optimized for north-south throughput. Table 9
represents the future year Level of Service (LOS) for intersections and movements within the
study area and Table 10 shows a comparison of the Future Baseline and Future Improved
scenarios intersection LOS.

Table 9: Future Conditions - LOS along Route MM

Intersection Eastbound Westbound Northbound Southbound Overall
-44 EB Ramps E[F] N/A A[D] AlA] AlC]
Farm Road 140 D[D] ClE] AlA] AlA] N/A
Industrial Drive E[D] E[E] AlF] AlC] B[E]
Farm Road 144 E[E] E[E] AlC] AlA] AlC]

Kings Street E[E] E[F] A[B] A[C] A[C]
Farm Road 148 E[E] E[F] c[D] BIC] c[D]

c";'::g:“ C[F] D[C] AlA] AlA] N/A

;:ii’a:i“’;; N/A FIF] AlA] BF] AlF]

Note: AM [PM]
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Table 10: Comparison of Intersection LOS by Scenario

Intersection BFal;tel:ir:e Future Improved
I-44 EB Ramps b Al

Farm Road 140 D[D] A[A]
Industrial Drive A[E] B[E]
Farm Road 144 A[D] A[C]
Kings Street A[F] A[C]
Farm Road 148 A[A] C[D]
Carnahan Street A[B] A[A]
James River Freeway WB B[F] A[F]

Note: AM [PM]

Based on capacity analysis results, intersection delays and 95" percentile queues improve for
both the AM and PM peak hours. Although high-side street delays were observed during the AM
and PM peak hours, they were generally found acceptable in order maintain optimized mainline
operations and progression.

The westbound ramp intersection at James River Freeway showed a LOS F for the AM and PM
peak hours. Improvements at this intersection were not included in this report as any
improvements should consider overall interchange improvements and/or reconfiguration that is
beyond the scope of this report.
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4  Conclusions

For this project, funds have been allocated to address safety and operational improvements
along Route MM within Republic, Missouri to perform the planned widening and the construction
of a traffic signal at Farm Road 144. The proposed interim improvements for which funding has
been allocated are described below.

Interim Improvements

* Median divided four-lane roadway (two northbound lanes, two southbound lanes,
and center median) with main line left-turn lanes installed at public intersections.
e Traffic signal at Route MM and Farm Road 144.

Through the findings of this access management report, the proposed interim improvements
and widening of Route MM is expected to improve operations. However, the additional
recommendations listed under Section 3.2 must be considered in the future as the area
develops. The “Future Improved Design Alternative” improvements are expected to promote
safe and efficient travel to the public and provide additional capacity in anticipation of future
development. The need for these improvements should be monitored in future developer traffic
impact studies (when land uses and intensity have been confirmed) and be constructed when
warranted. In addition, as the area develops, right-of-way should be allocated should these
additional improvements be needed in the future.
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