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Traffic Signal Warrant Analysis — US36/SR 4 @ Milford Avenue/Payne Road

ms consultants has conducted a traffic signal warrant analysis for the US36/SR 4 and Milford

Avenue/Payne Road intersection in Marysville, Ohio per the criteria of the Ohio Manual of
Uniform Traffic Control Devices (OMUTCD). This intersection is stop controlled for the Milford
Avenue/Payne Road approaches.

Below is a summary of data used in the analysis:

Roadway Geometrics:
Classification Speed Limit No. Lanes
US 36/SR 4 Major Arterial 55 mph 2 lanes
Milford Avenue Minor Arterial 35 mph 2 lanes
Payne Road Collector 45 mph 2 lanes
Traffic Counts:

Turning movement traffic count data was collected by ms consultants on December 7%,
2011 for a twelve hour period from 6 am to 6 pm. This twelve hour period was chosen
based on the 24 hour traffic counts collected in 2008 and contained in the US 36/SR 4 &
Milford Avenue Traffic Study dated January 23, 2009. Traffic volumes drop before the 6 am
and after the 6 pm hour such that signal warrants are more likely to be met in the higher
volumes hours between 6 am and 6 pm. The count data was adjusted with the appropriate
seasonal adjustment factors. The traffic count data is contained in Exhibit A.

Crash Data:
Crash data for the most recent past three years was provided by the City of Marysville and
included data from the Ohio State Highway Patrol, Union County and City of Marysville law
enforcement agencies. OH-1 reports were analyzed to determine the actual date and type of
crashes. The crash information is shown in Exhibit B

Analysis and Results:

The above data was utilized to determine if the intersection of US 35/SR & Milford Avenue/Payne
Road meets any of the nine OMUTCD warrants. As the speed limit on US 36/SR 4 is 55 mph, the
intersection is eligible for the high speed condition (>40 mph) and thus the 70% reduction in traffic
volume warrant criteria was used for all the signal warrants. The detailed warrant calculations are
shown in Figure 1. 'The Four Hour Vehicular Volume Graphs for Warrant 2 are shown in Figure 2.
The Peak Hour Graphs for Warrant 3 are shown in Figure 3.

The intersection does not at this time meet any of the nine traffic signal warrant criteria outlined in
the OMUTCD. Warrant 2, the Four Hour Vehicular Volume Warrant, meets the criteria shown in
Table 2 for one hour and is near to meeting the criteria for the three remaining hours. Increases in
traffic on the major or minor road or both could cause all four hours to be met.

Warrant 7, Crash Experience, did not meet the requirement for minimum of 5 correctable crashes in
a 12 month period. There were 5 crashes in one 12 month period but only two of the five were
correctable by installing signal control. In addition, traffic volumes would need to increase in the
area to meet the additional Warrant 7 criteria.

The crash history and traffic volumes at this intersection should be monitored periodically to
determine if traffic volume increases or crash history indicate a change to signal control. Details of
each warrant follows:

Warrant 1 — Eight Hour Vebicular Volume — Not Met
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Seventy percent of the total volume criteria for either Warrant 1A or Warrant 1B must be met for
any eight hours during the day. This warrant also allows for an additional reduction to 80% of the
criteria for Warrant 1A and Warrant 1B for an overall 56% volume reduction if the intersection can
meet the same 8 hour period for a combination of Warrant 1A and 1B. Please see Figure 1 which
highlights in green the hours that are met for this 8 hour warrant.

The US 36/SR 4 & Milford/Payne intersection does not meet the full 8 hour criteria but does meet
the following as shown in Figure 1:

e 3 hours of the required 8 hours met the criteria for Warrant 1A
e 0 hours met the criteria for Warrant 1 B
e 4 hours of the required 8 hours met the criteria for the combination Warrant 1A & 1B

Warrant 2 — Four Hour Vebicular Volume — Not Met

o 1 hour of the required 4 hours meet the criteria for Warrant 2 as shown in Figure 2. The second
highest hour is very close to meeting the Warrant levels; however, the third and fourth highest
hours would need about a 20% increase in intersection traffic.

Warrant 3 — Peak Hour -~ Not Met

o The peak hour volume is lower than the required volume for meeting Warrant 3 as shown in
Figure 3. In the US 36/SR 4 & Milford Avenue Traffic Study dated January 23, 2009, the
traffic projections for the middle school combined with the existing traffic volumes appeared
that this peak hour volume warrant may be met. However, the current counts are lower than
were anticipated in the 2009 study. Based on our 2011 counts, there are approximately 100
fewer school entering trips today than predicted by the ITE Trip Generation Manual. This
would indicate that either more students take the bus or more parents carpool than at a typical
middle school per the ITE Trip Generation Manual.

Warrant 4 — Pedestrian Volume - Not Met
o No pedestrians were observed during the count. Therefore Warrant 4 is not met.

Warrant 5 —School Crossing — Not Met
o This warrant is not applicable at this location

Warrant 6 ~ Coordinated Signal System ~Not Met
o The nearest signal is 1.2 miles away. Therefore Warrant 6 is not met.

Warrant 7 — Crash Experience —Not Met

o Five or more crashes in a 12 month timeframe correctable by a signal are required to meet this
warrant along with meeting 80% of the volumes required for either Warrant 1A or Warrant 1B
for an 8 hour period. This calculates to meeting 56% of the total Warrant criteria as Warrant
1A an 1B are already reduced by 70% as this intersection qualifies for the high speed reduction.
Correctable crashes include Angle, Left Turn, Right Turn and Sideswipe crashes.

o The crash data does show one 12 month period where five crashes do occur at this intersection.
As shown in Exhibit B, five crashes occur from July 2007 to July 2008. However, three of those
crashes involved single vehicles cited with failure to control or unsafe speed which would not
be correctable by installing signal control.

o 'The traffic volumes do not satisfy the requirement for meeting 56% of the volumes for
Warrant 1A or Warrant 1B (80% Volumes) as only 5 of the required 8 hours meet the criteria.

Warrant 8 — Roadway Network — Not Met
o This warrant is not applicable at this location

Warrant 9 — Intersection near a Grade Crossing (Railroad) — Not Met
o This warrant is not applicable at this location
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Figure 2. Four Hour Vehicular Volume - Warrant 2
2005 Edition ' Page 4C -7

Figure 4C-1. Warrant 2, Four-Hour Vehicular Volume
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*Note: 115 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 80 vph applies as the lower
threshold volume for a minor-street approach with one lane.

Figure 4C-2. Warrant 2, Four-Hour Vehicular Volume (70% Factor)
(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 70 km/h OR ABOVE 40 mph ON MAJOR STREET)
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Conclusion;: Warrant 2, Four Hour Vehicular Volume - Not Met

OMUTCD - English units are preferred.
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Figure 3: Peak Hour - Warrant 3
Page 4C - 8 2005 Edition

Figure 4C-3. Warrant 3, Peak Hour
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*Note: 150 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 100 vph applies as the lower
threshold volume for a minor-street approach with one lane.

Figure 4C-4. Warrant 3, Peak Hour (70% Factor)
(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 70 km/h OR ABOVE 40 mph ON MAJOR STREET)
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*Note: 100 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 75 vph applies as the lower
threshold volume for a minor-street approach with one lane.

Conclusion: Warrant 3, Peak Hour - Not Met

OMUTCD - English units are preferred.
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