MoDOT

Southwest District
Steve Campbell, PE, District Engineer

Missouri Department of Transportation

TO: File

FROM: Dorothy Halbrook
Senior Traffic Studies Specialist
Andrew Wall

Traffic Engineering Intern
DATE: June 26, 2022
SUBJECT: Right and Left Turn Lane Study

uUsS 60 at MO 97
Barry County

The purpose of this study is to determine whether the intersection of US 60 and MO 97 in Barry
County meet the criteria in the EPG for the installation of any left or right turn lanes. The study
has been completed in response to scoping of a project addressing adding turn lanes along US

60.

US 60 is a two-lane principal arterial with a speed limit of 65 MPH through the intersection of
MO 97. The existing left turn lanes are for EB US 60 to SB MO 97and for WB US 60 to NB MO 97.
MO 97 is a two-lane major collector with a speed limit of 55 mph through the intersection of US
60. There are no existing turn lanes on this segment of MO 97. See the aerial below to see the
existing conditions.
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EASTBOUND US 60 RIGHT TURN LANE VOLUME WARRANT:

TRAFFIC VOLUME INFORMATION: a 13-hour traffic count was performed at the intersection of
US 60 and MO 97 in August of 2021. The speed limit of US 60 at this intersection is 65 MPH.
Traffic was counted from 6:00 AM to 7:00 PM. During this time, there were a total of 117 EB US
60 to NB MO 97 right turning vehicles. The total eastbound thru volume was 1870 vehicles. The
right turn volume makes up 6.3% of the eastbound traffic on US 60. The peak right turning
volume was 13 vehicles per hour out of 178 vehicles.
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Figure 940.5.8 Right Turn Lane Guidelines for Two-Lane Roadway

The blue diamond shows where the right turning volumes of the advancing traffic and the total
advancing traffic volumes intersect for each hour of the traffic count. Less than 200 vehicles
turned on to MO 97, so there are no diamonds shown on the chart. Therefore, the intersection
falls below the 60 MPH line for at two-lane road, and therefore, the volume warrant for a EB
right turn lane is not met.
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FIVE YEAR CRASH RATE INFORMATION:

Below is the relevant crash history for the intersection of US 60 and MO 97 from January 1%,
2017 to December 31, 2021. The intersection showed 0 relevant crashes at this location.

No. of Crashes 0
No. of Days 1825
Entering AADT 4960 (2021)

An intersection crash rate can be calculated using the formula below.

CR = (number of crashes x 10E6)/No. of days x Entering AADT)
CR = (0 x 10E6)/(1825 x 4960) = 0

US 60
Severity Rating 2017 2018 2019 2020 2021 Total
Fatality 0 0 0 0 0 0
Disabling Injury 0 0 0 0 0 0
Minor Injury 0 0 0 0 0 0
Property Damage Only 0 0 0 0 0 0
Total 0 0 0 0 0 0
The crash classes are shown in the following table.
US 60
Crash Class 2017 2018 2019 2020 2021 Total
Rear End 0 0 0 0 0 0
Total 0 0 0 0 0 0
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WESTBOUND US 60 RIGHT TURN LANE VOLUME WARRANT:

TRAFFIC VOLUME INFORMATION: a 13-hour traffic count was performed at the intersection of
US 60 and MO 97 in August of 2021. The speed limit of US 60 at this intersection is 65 MPH.
Traffic was counted from 6:00 AM to 7:00 PM. During this time, there were a total of 559 WB
US 60 to NB MO 97 right turning vehicles. The total westbound thru volume was 2416 vehicles.
The right turn volume makes up 23.1% of the westbound traffic on US 60. The peak right
turning volume was 66 vehicles per hour out of 254 vehicles.
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Figure 940.5.8 Right Turn Lane Guidelines for Two-Lane Roadway

The blue diamond shows where the right turning volumes of the advancing traffic and the total
advancing traffic volumes intersect for each hour of the traffic count. Therefore, the
intersection falls below the 60 MPH line for at two-lane road, and therefore the volume
warrant for a EB right turn lane is not met.
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FIVE YEAR CRASH RATE INFORMATION:

Below is the relevant crash history for the intersection of US 60 and MO 97 from January 1%,
2017 to December 31, 2021. The intersection showed 1 relevant crash at this location.

No. of Crashes 1
No. of Days 1825
Entering AADT 4833 (2021)

An intersection crash rate can be calculated using the formula below.

CR = (number of crashes x 10E6)/No. of days x Entering AADT)
CR=(1x10E6)/(1825x 4833)=1.13

US 60
Severity Rating 2017 2018 2019 2020 2021 Total
Fatality 0 0 0 0 0 0
Disabling Injury 0 0 0 0 0 0
Minor Injury 0 0 0 1 0 1
Property Damage Only 0 0 0 0 0 0
Total 0 0 0 1 0 1
The crash classes are shown in the following table.
US 60
Crash Class 2017 2018 2019 2020 2021 Total
Angle 0 0 0 1 0 1
Total 0 0 0 1 0 1
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NORTHBOUND MO 97 RIGHT TURN LANE VOLUME WARRANT:

TRAFFIC VOLUME INFORMATION: a 13-hour traffic count was performed at the intersection of
US 60 and MO 97 in August of 2021. The speed limit of MO 97 at this intersection is 55 MPH.
Traffic was counted from 6:00 AM to 7:00 PM. During this time, there were a total of 254 NB
MO 97 to EB US 60 right turning vehicles. The total northbound thru volume was 575 vehicles.
The right turn volume makes up 44.2% of the northbound traffic on MO 97. The peak right
turning volume was 33 vehicles per hour out of 66 vehicles.
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Figure 940.5.8 Right Turn Lane Guidelines for Two-Lane Roadway

The total advancing traffic volumes intersect for each hour of the traffic count never reach the
200 veh/h required to show on this chart. Therefore, the intersection falls below the 55 MPH
line for at two-lane road, and therefore the volume warrant for a NB right turn lane is not met.
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FIVE YEAR CRASH RATE INFORMATION:

Below is the relevant crash history for the intersection of US 60 and MO 97 from January 1%,
2017 to December 31, 2021. The intersection showed 0 relevant crashes at this location.

No. of Crashes 0
No. of Days 1825
Entering AADT 360 (2021)

An intersection crash rate can be calculated using the formula below.

CR = (number of crashes x 10E6)/No. of days x Entering AADT)
CR = (0 x 10E6)/(1825 x 360) = 0.00

MO 97
Severity Rating 2017 2018 2019 2020 2021 Total
Fatality 0 0 0 0 0 0
Disabling Injury 0 0 0 0 0 0
Minor Injury 0 0 0 0 0 0
Property Damage Only 0 0 0 0 0 0
Total 0 0 0 0 0 0
The crash classes are shown in the following table.
MO 97
Crash Class 2017 2018 2019 2020 2021 Total
Angle 0 0 0 0 0 0
Total 0 0 0 0 0 0
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NORTHBOUND MO 97 LEFT TURN LANE VOLUME WARRANT:

TRAFFIC VOLUME INFORMATION: a 13-hour traffic count was performed at the intersection of
US 60 and MO 97 in August of 2021. The speed limit of MO 97 at this intersection is 55 MPH.
Traffic was counted from 6:00 AM to 7:00 PM. During this time, there were a total of 92 NB MO
97 to WB US 60 right turning vehicles. The total northbound thru volume was 575 vehicles. The
left turn volume makes up 16.0% of the northbound traffic on MO 97. The peak left turning
volume was 12 vehicles per hour out of 53 vehicles.

55 mph Left Turn Lane Warrant
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Figure 940.9.4, Left Turn Lane Guidelines for Two-Lane Road, 55 mph
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The dots show where the left turning volumes of the advancing traffic and the total opposing
traffic volumes intersect for each hour of the traffic count. The dots fall below the appropriate
line, and therefore the volume warrant for a NB left turn lane is not met.
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FIVE YEAR CRASH RATE INFORMATION:

Below is the relevant crash history for the intersection of US 60 and MO 97 from January 1%,
2017 to December 31, 2021. The intersection showed 0 relevant crashes at this location.

No. of Crashes 0
No. of Days 1825
Entering AADT 360 (2021)

An intersection crash rate can be calculated using the formula below.

CR = (number of crashes x 10E6)/No. of days x Entering AADT)
CR = (0 x 10E6)/(1825 x 360) = 0.00

MO 97
Severity Rating 2017 2018 2019 2020 2021 Total
Fatality 0 0 0 0 0 0
Disabling Injury 0 0 0 0 0 0
Minor Injury 0 0 0 0 0 0
Property Damage Only 0 0 0 0 0 0
Total 0 0 0 0 0 0
The crash classes are shown in the following table.
MO 97
Crash Class 2017 2018 2019 2020 2021 Total
Angle 0 0 0 0 0 0
Total 0 0 0 0 0 0
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SOUTHBOUND MO 97 RIGHT TURN LANE VOLUME WARRANT:

TRAFFIC VOLUME INFORMATION: a 13-hour traffic count was performed at the intersection of
US 60 and MO 97 in August of 2021. The speed limit of MO 97 at this intersection is 55 MPH.
Traffic was counted from 6:00 AM to 7:00 PM. During this time, there were a total of 256 SB
MO 97 to WB US 60 right turning vehicles. The total southbound thru volume was 1007
vehicles. The right turn volume makes up 25.4% of the southbound traffic on MO 97. The peak
right turning volume was 28 vehicles per hour out of 93 vehicles.
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Figure 940.5.8 Right Turn Lane Guidelines for Two-Lane Roadway

The total advancing traffic volumes intersect for each hour of the traffic count never reach the
200 veh/h required to show on this chart. Therefore, the intersection falls below the 55 MPH
line for at two-lane road, and therefore the volume warrant for a EB right turn lane is not met.
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FIVE YEAR CRASH RATE INFORMATION:

Below is the relevant crash history for the intersection of US 60 and MO 97 from January 1%,
2017 to December 31, 2021. The intersection showed 0 relevant crashes at this location.

No. of Crashes 0
No. of Days 1825
Entering AADT 1009 (2021)

An intersection crash rate can be calculated using the formula below.

CR = (number of crashes x 10E6)/No. of days x Entering AADT)
CR=(0x 10E6)/(1825 x 1009) = 0.00

MO 97
Severity Rating 2017 2018 2019 2020 2021 Total
Fatality 0 0 0 0 0 0
Disabling Injury 0 0 0 0 0 0
Minor Injury 0 0 0 0 0 0
Property Damage Only 0 0 0 0 0 0
Total 0 0 0 0 0 0
The crash classes are shown in the following table.
MO 97
Crash Class 2017 2018 2019 2020 2021 Total
Angle 0 0 0 0 0 0
Total 0 0 0 0 0 0
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SOUTHBOUND MO 97 LEFT TURN LANE VOLUME WARRANT:

TRAFFIC VOLUME INFORMATION: a 13-hour traffic count was performed at the intersection of
US 60 and MO 97 in August of 2021. The speed limit of MO 97 at this intersection is 55 MPH.
Traffic was counted from 6:00 AM to 7:00 PM. During this time, there were a total of 528 SB
MO 97 to EB US 60 right turning vehicles. The total southbound thru volume was 1007 vehicles.
The left turn volume makes up 52.4% of the southbound traffic on MO 97. The peak left turning
volume was 53 vehicles per hour out of 89 vehicles.

55 mph Left Turn Lane Warrant
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Figure 940.9.4, Left Turn Lane Guidelines for Two-Lane Road, 55 mph
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The dots show where the left turning volumes of the advancing traffic and the total opposing
traffic volumes intersect for each hour of the traffic count. The dots fall below the appropriate
line, and therefore the volume warrant for a NB left turn lane is not met.
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FIVE YEAR CRASH RATE INFORMATION:

Below is the relevant crash history for the intersection of US 60 and MO 97 from January 1%,
2017 to December 31, 2021. The intersection showed 0 relevant crashes at this location.

No. of Crashes 0
No. of Days 1825
Entering AADT 360 (2021)

An intersection crash rate can be calculated using the formula below.

CR = (number of crashes x 10E6)/No. of days x Entering AADT)
CR = (0 x 10E6)/(1825 x 360) = 0.00

MO 97
Severity Rating 2017 2018 2019 2020 2021 Total
Fatality 0 0 0 0 0 0
Disabling Injury 0 0 0 0 0 0
Minor Injury 0 0 0 0 0 0
Property Damage Only 0 0 0 0 0 0
Total 0 0 0 0 0 0
The crash classes are shown in the following table.
MO 97
Crash Class 2017 2018 2019 2020 2021 Total
Angle 0 0 0 0 0 0
Total 0 0 0 0 0 0

COMMENTS:

There is not a sufficient crash history and traffic volumes to warrant the installation of any right
or left turn lanes on US 60 at MO 97 currently. There are 12 (twelve) right-angle crashes here
due to traffic trying to turn left from EB US 60 onto NB MO 97, from NB MO 97 onto WB US 60,
from SB MO 97 to WB US 60 or crossing MO 97 from either direction. These crashes are not
correctable by adding turn lanes. One crash could be corrected by a right turn lane from WB US
60 to NB MO 97. It is not recommended to add any turn lanes at this time. However, due to the
number of crashes, it is recommended to study the possibility of adding a roundabout with a
future project.
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MoDOT

Southwest District
Steve Campbell, PE, District Engineer

Missouri Department of Transportation

TO:

FROM:

DATE:

SUBJECT:

File

Dorothy Halbrook
Senior Traffic Studies Specialist

June 22", 2022
Left and Right Turn Lane Study

US 60 at Hammer Rd
Newton County

3025 East Kearney Street
P.O. Box 868

Springfield, Missouri 65801
417.895.7600

The purpose of this study is to determine whether the intersection of US 60 and Hammer Rd in
Newton County meet the criteria in the EPG for the installation of any left or right turn lanes.
The study has been completed in response to scoping of a project addressing adding turn lanes

along US 60.

US 60 is a super two-lane principal arterial with a speed limit of 60 MPH through the
intersection of Hommer Rd. Hammer Rd is a city road with a speed limit of 45 mph through the
intersection of US 60. There are no existing turn lanes on this segment of Hommer Rd. See the
aerial below to see the existing conditions.

I IODO I Our mission is to provide a world-class transportation system that is safe,
innovative, reliable and dedicated to a prosperous Missouri.
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www.modot.org



EASTBOUND US 60 RIGHT TURN LANE VOLUME WARRANT:

TRAFFIC VOLUME INFORMATION: a 13-hour traffic count was performed at the intersection of
US 60 and Hammer Rd in August of 2021. The speed limit of US 60 at this intersection is 60
MPH. Traffic was counted from 6:00 AM to 7:00 PM. During this time, there were a total of 40
EB US 60 to SB Hammer Rd right turning vehicles. The total eastbound thru volume was 3157
vehicles. The right turn volume makes up 1.3% of the eastbound traffic on US 60. The peak right
turning volume was 5 vehicles per hour out of 351 vehicles.
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Figure 540.5.3 Right Turn Lane Guidelines for Two-Lane Roadway

The blue diamond shows where the right turning volumes of the advancing traffic and the total
advancing traffic volumes intersect for each hour of the traffic count. Therefore, the
intersection falls below the 60 MPH line for a two-lane road, and therefore the volume warrant
for a EB right turn lane is not met.
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FIVE YEAR CRASH RATE INFORMATION:

Below is the relevant crash history for the intersection of US 60 and Hammer Rd from January
15t 2016 to December 31, 2020. The intersection showed 0 relevant crashes at this location.

No. of Crashes 1
No. of Days 1825
Entering AADT 4926 (2021)

An intersection crash rate can be calculated using the formula below.

CR = (number of crashes x 10E6)/No. of days x Entering AADT)
CR = (1 x 10E6)/(1825 x 4926) = 1.11

US 60
Severity Rating 2016 2017 2018 2019 2020 2021 Total
Fatality 0 0 0 0 0 0 0
Disabling Injury 0 0 0 0 0 0 0
Minor Injury 0 0 0 0 0 0 0
Property Damage Only 0 0 1 0 0 0 1
Total 0 0 1 0 0 0 1
The crash classes are shown in the following table.
US 60
Crash Class 2016 2017 2018 2019 2020 2021 Total
Right Turn 0 0 0 0 1 0 1
Total 0 0 0 0 1 0 1

3|Page




EASTBOUND US 60 LEFT TURN LANE VOLUME WARRANT:

TRAFFIC VOLUME INFORMATION: a 13-hour traffic count was performed at the intersection of
US 60 and Hammer Rd in August of 2021. The speed limit of US 60 at this intersection is 60
MPH. Traffic was counted from 6:00 AM to 7:00 PM. During this time, there were a total of 36
EB US 60 to NB Hammer Rd left turning vehicles. The total eastbound thru volume was 3157
vehicles. The left turn volume makes up 1.1% of the eastbound traffic on US 60. The peak left
turning volume was 9 vehicles per hour out of 298 vehicles.
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Figure 940.9.5, Left Turn Lane Guidelines for Two-Lane Road, >= 60 mph

The blue diamond shows where the left turning volumes of the advancing traffic and the total
advancing traffic volumes intersect for each hour of the traffic count. Therefore, the blue
diamonds are left of the 5% line for at two-lane road, and therefore the volume warrant for a
EB left turn lane is not met.
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FIVE YEAR CRASH RATE INFORMATION:

Below is the relevant crash history for the intersection of US 60 and Hammer Rd from January
15t 2016 to December 31, 2020. The intersection showed 0 relevant crashes at this location.

No. of Crashes 0
No. of Days 1825
Entering AADT 4926 (2021)

An intersection crash rate can be calculated using the formula below.

CR = (number of crashes x 10E6)/No. of days x Entering AADT)
CR = (0 x 10E6)/(1825 x 4926) = 0

US 60
Severity Rating 2016 2017 2018 2019 2020 2021 Total
Fatality 0 0 0 0 0 0 0
Disabling Injury 0 0 0 0 0 0 0
Minor Injury 0 0 0 0 0 0 0
Property Damage Only 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0
The crash classes are shown in the following table.
US 60
Crash Class 2016 2017 2018 2019 2020 2021 Total
Right Turn 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0
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WESTBOUND US 60 RIGHT TURN LANE VOLUME WARRANT:

TRAFFIC VOLUME INFORMATION: a 13-hour traffic count was performed at the intersection of
US 60 and Hammer Rd in August of 2021. The speed limit of US 60 at this intersection is 60
MPH. Traffic was counted from 6:00 AM to 7:00 PM. During this time, there were a total of 66
WB US 60 to NB Hammer Rd right turning vehicles. The total westbound thru volume was 3470
vehicles. The right turn volume makes up 1.9% of the westbound traffic on US 60. The peak
right turning volume was 12 vehicles per hour out of 253 vehicles.
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The blue diamond shows where the right turning volumes of the advancing traffic and the total

advancing traffic volumes intersect for each hour of the traffic count. Therefore, the

intersection falls above the 60 MPH line for a two-lane road, and therefore the volume warrant
for a WB right turn lane is met.
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FIVE YEAR CRASH RATE INFORMATION:

Below is the relevant crash history for the intersection of US 60 and Hammer Rd from January
15t 2016 to December 31, 2020. The intersection showed 3 relevant crashes at this location.

No. of Crashes
No. of Days
Entering AADT

1825
4833 (2021)

An intersection crash rate can be calculated using the formula below.

CR = (number of crashes x 10E6)/No. of days x Entering AADT)
CR=(3x10E6)/(1825 x 4833) =0.34

US 60
Severity Rating 2016 2017 2018 2019 2020 2021 Total
Fatality 0 0 0 0 0 0 0
Disabling Injury 0 0 0 0 0 1 1
Minor Injury 1 0 0 0 0 0 1
Property Damage Only 1 0 0 0 1 1 3
Total 2 0 0 0 1 2 5
The crash classes are shown in the following table.
US 60
Crash Class 2016 2017 2018 2019 2020 2021 Total
Out of Control 1 0 0 0 0 0 1
Rear End 1 0 1 0 0 2 4
Total 2 0 1 0 0 2 5
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WESTBOUND US 60 LEFT TURN LANE VOLUME WARRANT:

TRAFFIC VOLUME INFORMATION: a 13-hour traffic count was performed at the intersection of
US 60 and Hammer Rd in August of 2021. The speed limit of US 60 at this intersection is 60
MPH. Traffic was counted from 6:00 AM to 7:00 PM. During this time, there were a total of 294
WB US 60 to SB Hammer Rd left turning vehicles. The total westbound thru volume was 3642
vehicles. The left turn volume makes up 8.1% of the westbound traffic on US 60. The peak left

turning volume was 45 vehicles per hour out of 413 vehicles.
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The red square shows where the left turning volumes of the advancing traffic and the total
advancing traffic volumes intersect for each hour of the traffic count. Therefore, the
intersection falls right of the 10% line for at two-lane road, and therefore the volume warrant

for a WB left turn lane is met.
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FIVE YEAR CRASH RATE INFORMATION:

Below is the relevant crash history for the intersection of US 60 and Hammer Rd from January
15t 2016 to December 31, 2020. The intersection showed 0 relevant crashes at this location.

No. of Crashes 0
No. of Days 1825
Entering AADT 4833 (2021)

An intersection crash rate can be calculated using the formula below.

CR = (number of crashes x 10E6)/No. of days x Entering AADT)
CR = (0 x 10E6)/(1825 x 4926) = 0

US 60
Severity Rating 2016 2017 2018 2019 2020 2021 Total
Fatality 0 0 0 0 0 0 0
Disabling Injury 0 0 0 0 0 0 0
Minor Injury 0 0 0 0 0 0 0
Property Damage Only 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0
The crash classes are shown in the following table.
US 60
Crash Class 2016 2017 2018 2019 2020 2021 Total
Right Turn 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0

COMMENTS:

There were 3 (three) crashes correctable by the addition of a right turn lane at the intersection
from January 1, 2016 to December 31, 2020. The turning movement counts did meet the
minimum volume criteria for the westbound right turning and left turning movement. The
turning movement counts did not meet the minimum volume criteria for the eastbound right
turning and left turning movements. Therefore, it is recommended that both westbound right
and left turn lanes to be added with a future project.
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Your Company Name Here

This is your address
Your City, State, Zip Code

Your Tagline Here

File Name : 0216 _US60 Hammer_August2021
Site Code :0216
Start Date : 8/25/2021

Page No 01
Groups Printed- All Vehicles (no classification)
Hammer US 60 Hammer US 60
Southbound Westbound Northbound Eastbound
Start Time | Right| Thru| Left] U-Tumn | App.Total| Right| Thru| Left| U-Tumn | App.Total | Right| Thru| Left| U-Turn | App.Total | Right| Thru| Left| U-Turn | App. Total | Int. Total |

06:00 AM 1 2 3 0 6 1 28 1 0 30 4 0 0 0 4 0 35 0 0 35 75
06:15 AM 0 0 1 0 1 0 35 0 0 35 5 1 0 0 6 0 47 0 0 47 89
06:30 AM 1 0 1 0 2 1 44 2 0 47 5 2 1 0 8 0 69 1 0 70 127
06:45 AM 1 1 1 0 3 2 40 4 0 46 8 2 2 0 12 1 64 1 0 66 127

Total 3 3 6 0 12 4 147 7 0 158 22 5 3 0 30 1 215 2 0 218 418
07:00 AM 3 0 1 0 4 2 54 7 0 63 8 0 2 0 10 1 65 2 0 68 145
07:15 AM 1 1 4 0 6 0 50 4 0 54 10 5 2 0 17 0 61 4 0 65 142
07:30 AM 2 0 7 0 9 2 51 1 0 54 9 7 1 0 17 0 75 2 0 7 157
07:45 AM 1 3 3 0 7 4 42 6 0 52 11 1 4 0 16 3 84 1 0 88 163

Total 7 4 15 0 26 8 197 18 0 223 38 13 9 0 60 4 285 9 0 298 607
08:00 AM 0 2 1 0 3 1 50 8 0 59 10 2 0 0 12 2 56 0 0 58 132
08:15 AM 0 1 1 0 2 1 34 5 0 40 8 3 1 0 12 0 52 1 0 53 107
08:30 AM 0 3 0 0 3 1 52 5 0 58 5 2 1 0 8 0 27 1 0 28 97
08:45 AM 1 2 2 0 5 2 36 3 0 41 5 1 0 0 6 2 51 0 0 53 105

Total 1 8 4 0 13 5 172 21 0 198 28 8 2 0 38 4 186 2 0 192 441
09:00 AM 1 0 2 0 3 2 54 3 0 59 7 3 2 0 12 2 52 0 0 54 128
09:15 AM 0 2 1 0 3 1 57 5 0 63 3 2 2 0 7 1 52 1 0 54 127
09:30 AM 0 2 1 0 3 1 44 7 0 52 6 1 0 0 7 1 50 0 0 51 113
09:45 AM 1 2 2 0 5 1 44 3 0 48 7 0 0 0 7 1 64 0 0 65 125

Total 2 6 6 0 14 5 199 18 0 222 23 6 4 0 33 5 218 1 0 224 493
10:00 AM 0 0 0 0 0 0 45 2 0 47 3 3 0 0 6 1 49 0 0 50 103
10:15 AM 0 0 1 0 1 1 68 1 0 70 2 1 0 0 3 1 51 1 0 53 127
10:30 AM 0 1 3 0 4 0 44 4 0 48 2 2 0 0 4 0 62 0 0 62 118
10:45 AM 0 1 0 0 1 0 71 2 0 73 5 0 1 0 6 1 41 0 0 42 122

Total 0 2 4 0 6 1 228 9 0 238 12 6 1 0 19 3 203 1 0 207 470
11:00 AM 1 1 0 0 2 1 55 4 0 60 7 1 2 0 10 3 44 1 0 48 120
11:15 AM 0 4 0 0 4 0 62 4 0 66 5 2 0 0 7 0 54 0 0 54 131
11:30 AM 1 2 0 0 3 0 61 4 0 65 1 0 0 0 1 0 49 0 0 49 118
11:45 AM 2 0 1 0 3 1 68 6 0 75 8 3 4 0 15 0 52 1 0 53 146

Total 4 7 1 0 12 2 246 18 0 266 21 6 6 0 33 3 199 2 0 204 515
12:00 PM 0 2 1 0 3 1 68 9 0 78 2 0 1 0 3 0 53 0 0 53 137
12:15 PM 0 3 0 0 3 3 60 9 0 72 3 1 1 0 5 0 60 0 0 60 140
12:30 PM 0 2 2 0 4 1 61 4 0 66 9 1 2 0 12 0 60 1 0 61 143
12:45 PM 2 3 1 0 6 2 60 5 0 67 7 0 0 0 7 1 47 0 0 48 128

Total 2 10 4 0 16 7 249 27 0 283 21 2 4 0 27 1 220 1 0 222 548




Your Company Name Here

This is your address
Your City, State, Zip Code

Your Tagline Here

File Name : 0216 _US60 Hammer_August2021
Site Code :0216
Start Date : 8/25/2021
Page No 12
Groups Printed- All Vehicles (no classification)
Hammer US 60 Hammer US 60
Southbound Westbound Northbound Eastbound
Start Time | Right \ Thru \ Left \ U-Turn \ App. Total Right \ Thru \ Left \ U-Turn \ App. Total Right \ Thru \ Left \ U-Turn \ App. Total Right \ Thru \ Left \ U-Turn \ App. Total | Int. Total \
01.00 PM 0 1 0 0 1 0 61 4 0 65 4 1 0 0 5 0 48 0 0 48 119
01:15 PM 0 2 1 0 3 3 54 4 0 61 4 1 1 0 6 0 61 0 0 61 131
01:30 PM 0 2 3 0 5 1 65 5 0 71 5 0 2 0 7 1 49 0 0 50 133
01:45 PM 1 1 0 0 2 2 61 6 0 69 5 1 1 0 7 1 62 0 0 63 141
Total 1 6 4 0 11 6 241 19 0 266 18 3 4 0 25 2 220 0 0 222 524
02:00 PM 0 1 0 0 1 2 74 7 0 83 5 2 1 0 8 2 57 0 0 59 151
02:15 PM 0 0 2 0 2 1 76 3 0 80 6 1 1 0 8 1 58 1 0 60 150
02:30 PM 1 5 0 0 6 2 74 5 0 81 9 5 1 0 15 1 75 0 0 76 178
02:45 PM 1 0 0 0 1 3 73 4 0 80 9 2 0 0 11 1 50 1 0 52 144
Total 2 6 2 0 10 8 297 19 0 324 29 10 3 0 42 5 240 2 0 247 623
03:00 PM 1 5 1 0 7 2 61 4 0 67 4 1 0 0 5 0 66 0 0 66 145
03:15 PM 1 4 0 0 5 3 67 8 0 78 9 3 0 0 12 1 63 1 0 65 160
03:30 PM 1 2 0 0 3 4 88 13 0 105 11 1 0 0 12 0 68 0 0 68 188
03:45 PM 2 2 1 0 5 5 94 11 0 110 5 2 0 0 7 2 54 1 0 57 179
Total 5 13 2 0 20 14 310 36 0 360 29 7 0 0 36 3 251 2 0 256 672
04:00 PM 3 4 0 0 7 3 95 10 0 108 7 1 0 0 8 2 99 0 0 101 224
04:15 PM 1 3 4 0 8 5 90 8 0 103 6 2 1 0 9 0 63 1 0 64 184
04:30 PM 0 1 1 0 2 2 95 13 0 110 9 7 0 0 16 2 96 3 0 101 229
04:45 PM 0 2 0 0 2 3 76 6 0 85 11 2 2 0 15 1 83 1 0 85 187
Total 4 10 5 0 19 13 356 37 0 406 33 12 3 0 48 5 341 5 0 351 824
05:00 PM 0 2 1 0 3 7 97 10 0 114 9 1 0 0 10 0 60 3 0 63 190
05:15 PM 1 4 2 0 7 3 94 16 0 113 10 7 1 0 18 0 81 2 0 83 221
05:30 PM 0 2 1 0 3 2 80 11 0 93 4 4 1 0 9 2 57 0 0 59 164
05:45 PM 1 1 0 0 2 1 84 8 0 93 5 1 0 0 6 0 67 1 0 68 169
Total 2 9 4 0 15 13 355 45 0 413 28 13 2 0 43 2 265 6 0 273 744
06:00 PM 0 2 0 0 2 3 67 6 0 76 15 2 0 0 17 1 62 1 0 64 159
06:15 PM 1 1 0 0 2 2 78 4 0 84 7 0 1 0 8 0 65 1 0 66 160
06:30 PM 0 2 2 0 4 2 61 7 0 70 5 3 0 0 8 0 51 1 0 52 134
06:45 PM 1 3 1 0 5 1 51 3 0 55 5 1 0 0 6 1 60 0 0 61 127
Total 2 8 3 0 13 8 257 20 0 285 32 6 1 0 39 2 238 3 0 243 580
Grand Total 35 92 60 0 187 94 3254 294 0 3642 334 97 42 0 473 40 3081 36 0 3157 7459
Apprch % 18.7 49.2 32.1 0 2.6 89.3 8.1 0 70.6 20.5 8.9 0 1.3 97.6 1.1 0
Total % 0.5 1.2 0.8 0 2.5 1.3 43.6 3.9 0 48.8 4.5 1.3 0.6 0 6.3 0.5 41.3 0.5 0 42.3




MoDOT

Southwest District
Steve Campbell, PE, District Engineer

Missouri Department of Transportation

TO: Memo to File

FROM: Dorothy Halbrook
Senior Traffic Studies Specialist
Andrew Wall

Traffic Engineering Intern
DATE: July 26, 2022

SUBJECT: Traffic Study

Right Turn Lane and Left Turn Lane Warrant Study

US 60 at Oak Ridge Rd
Newton County

The purpose of this study is to determine whether the intersection of US 60 at Oak Ridge Dr. meets the
criteria in the EPG for an Auxiliary Acceleration and Turning Lane for all right turning and left turning
movements. The study has been completed in response to scoping of a project addressing adding turn

lanes along US 60.

Site Information:

US 60 is a two-lane, east-west principal arterial with 12-foot lanes and 6-foot shoulders at this location.
Currently it has westbound and eastbound left-turn lanes but no right-turn lanes at this intersection. The
posted speed limit on US 60 is 45 mph at this location. Oak Ridge Dr. is a two-lane major collector with
two 10-foot lanes and no shoulders that runs north and briefly south from US 60. The speed limit on Oak

3025 East Kearney Street
P.O. Box 868

Springfield, Missouri 65801
417.895.7600

Ridge Dr. is unposted; in the City of Neosho, the speed limit is 25 mph when unposted.

I IODO I Our mission is to provide a world-class transportation system that is safe,
,(;1 innovative, reliable and dedicated to a prosperous Missouri.

www.modot.org



The following is an aerial view of this location:

. »

L

Burr Crossing Rd

Right Turn Lane Warrant — US 60 Westbound

Traffic Volume Information:
A 13-hour traffic count was conducted at the intersection on September 13, 2018. Traffic was counted
from 6:00 a.m. to 7:00 p.m.

During this time period there were a total of 754 westbound US 60 to northbound Oak Ridge Dr. right
turning vehicles. The total westbound volume is 4,184 vehicles. The right turning volume makes up
18.0% of westbound traffic. The peak hour right turning volume for westbound traffic was 104 vehicles
per hour out of 404 total westbound vehicles.



2 Lane Right Turn Lane Chart
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Figure 540.5.8 Right Turn Lane Guidelines for Two-Lane Roadway

The dots show where the total volume of westbound traffic and the right turning westbound volume
intersect. The dots fall above the appropriate line for 13 hours counted. Therefore, the volume warrant
for a right turn lane has been met.

Five Year Crash Rate Information:

Below is the crash history for the intersection of US 60 and Oak Ridge Dr. from January 1, 2017 to
December 31, 2021. The intersection showed one (1) crash involving right-turning westbound traffic.

No. of Crashes 1
No. of Days 1,825
Entering AADT 4,833

An intersection crash rate can be calculated as follows:
CR = (Number of Crashes x 10E6) / (Number of Days x Entering AADT)

CR = (1x 10E6) / (1825 x 4833) =1.13



The crash severity is shown in the following table.

Severity Rating 2017 2018 2019 2020 2021 Total
Fatality 0 0 0 0 0 0
Disabling Injury 0 0 0 0 0 0
Minor Injury 0 0 0 0 0 0
Property Damage Only 0 0 1 0 0 1
Total 0 0 1 0 0 1
The crash classes are shown in the following table.
Crash Class 2017 2018 2019 2020 2021 Total
Rear End 0 0 1 0 0 1
Total 0 0 1 0 0 1

Right Turn Lane Warrant — US 60 Eastbound

Traffic Volume Information:

A 13-hour traffic count was conducted at the intersection on September 13, 2018. Traffic was counted

from 6:00 a.m. to 7:00 p.m.

During this time period there were a total of 158 eastbound US 60 to southbound Oak Ridge Dr. right
turning vehicles. The total eastbound volume is 3,692 vehicles. The right turning volume makes up 4.3%
of eastbound traffic. The peak hour right turning volume for eastbound traffic was 25 vehicles per hour
out of 235 total eastbound vehicles.




2 Lane Right Turn Lane Chart
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Figure 540.5.8 Right Turn Lane Guidelines for Two-Lane Roacdway

The dots show where the total volume of eastbound traffic and the right turning eastbound volume
intersect. The dots fall below the appropriate line for 13 hours counted. Therefore, the volume warrant
for a right turn lane has not been met.

Five Year Crash Rate Information:

Below is the crash history for the intersection of US 60 and Oak Ridge Dr. from January 1, 2017 to
December 31, 2021. The intersection showed zero (0) crashes involving right-turning eastbound traffic.

No. of Crashes 0
No. of Days 1,825
Entering AADT 5,235

An intersection crash rate can be calculated as follows:

CR = (Number of Crashes x 10E6) / (Number of Days x Entering AADT)



CR = (0x 10E6) / (1825 x 5235) = 0.00

The crash severity is shown in the following table.

Severity Rating 2017 2018 2019 2020 2021 Total
Fatality 0 0 0 0 0 0
Disabling Injury 0 0 0 0 0 0
Minor Injury 0 0 0 0 0 0
Property Damage Only 0 0 0 0 0 0
Total 0 0 0 0 0 0
The crash classes are shown in the following table.
Crash Class 2017 2018 2019 2020 2021 Total
Rear End 0 0 0 0 0 0
Total 0 0 0 0 0 0

Right Turn Lane Warrant — Oak Ridge Dr. Northbound

Traffic Volume Information:

A 13-hour traffic count was conducted at the intersection on September 13, 2018. Traffic was counted

from 6:00 a.m. to 7:00 p.m.

During this time period there were a total of 75 northbound Oak Ridge Dr. to eastbound US 60 right

turning vehicles. The total northbound volume is 570 vehicles. The right turning volume makes up 13.2%
of northbound traffic. The peak hour right turning volume for northbound traffic was 20 vehicles per hour
out of 99 total northbound vehicles.
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Figure 940.9.8 Right Turn Lane Guidelines for Two-Lane Roadway

The hourly volume never reaches the minimum of 200 veh/h to appear on the chart. Therefore, the
volume warrant for a right turn lane has not been met.

Five Year Crash Rate Information:

Below is the crash history for the intersection of US 60 and Oak Ridge Dr. from January 1, 2017 to
December 31, 2021. The intersection showed zero (0) crashes involving right-turning northbound traffic.

No. of Crashes 0
No. of Days 1,825
Entering AADT 5,235

An intersection crash rate can be calculated as follows:
CR = (Number of Crashes x 10E6) / (Number of Days x Entering AADT)

CR = (0x 10E6) / (1825 x 1171) = 0.00



The crash severity is shown in the following table.

Severity Rating 2017 2018 2019 2020 2021 Total
Fatality 0 0 0 0 0 0
Disabling Injury 0 0 0 0 0 0
Minor Injury 0 0 0 0 0 0
Property Damage Only 0 0 0 0 0 0
Total 0 0 0 0 0 0
The crash classes are shown in the following table.
Crash Class 2017 2018 2019 2020 2021 Total
Rear End 0 0 0 0 0 0
Total 0 0 0 0 0 0

Left Turn Lane Warrant — Oak Ridge Dr. Northbound

A 13-hour traffic count was conducted at the intersection on September 13, 2018. Traffic was counted

from 6:00 a.m. to 7:00 p.m.

During this time period there were a total of 138 northbound Oak Ridge Dr. to eastbound US 60 left

turning vehicles. The total northbound volume is 570 vehicles. The left turning volume makes up 24.2%
of northbound traffic. The peak hour left turning volume for northbound traffic was 26 vehicles per hour
out of 99 total northbound vehicles.
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Figure 940.9.1, Left Turn Lane Guidelines for Two-Lane Road less than or equal to 40 mph

The dots show where the total volume of northbound traffic and the left turning southbound volume
intersect. The dots fall below the appropriate line for 13 hours counted. Therefore, the volume warrant

for a left turn lane has not been met.

Five Year Crash Rate Information:

Below is the crash history for the intersection of US 60 and Oak Ridge Dr. from January 1, 2017 to
December 31, 2021. The intersection showed zero (0) crashes involving left-turning northbound traffic.

No. of Crashes 0
No. of Days 1,825
Entering AADT 1,171

An intersection crash rate can be calculated as follows:
CR = (Number of Crashes x 10E6) / (Number of Days x Entering AADT)

CR = (0x 10E6) /(1825 x 1171) = 0.00

The crash severity is shown in the following table.




Severity Rating 2017 2018 2019 2020 2021 Total
Fatality 0 0 0 0 0 0
Disabling Injury 0 0 0 0 0 0
Minor Injury 0 0 0 0 0 0
Property Damage Only 0 0 0 0 0 0
Total 0 0 0 0 0 0
The crash classes are shown in the following table.
Crash Class 2017 2018 2019 2020 2021 Total
Rear End 0 0 0 0 0 0
Total 0 0 0 0 0 0

Right Turn Lane Warrant — Oak Ridge Dr. Southbound

A 13-hour traffic count was conducted at the intersection on September 13, 2018. Traffic was counted

from 6:00 a.m. to 7:00 p.m.

During this time period there were a total of 605 southbound Oak Ridge Dr. to westbound US 60 right
turning vehicles. The total southbound volume is 1,815 vehicles. The right turning volume makes up
33.3% of southbound traffic. The peak hour right turning volume for southbound traffic was 78 vehicles
per hour out of 217 total southbound vehicles.
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2 Lane Right Turn Lane Chart
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Figure 540.5.8 Right Turn Lane Guidelines for Two-Lane Roadway

The dots show where the total volume of northbound traffic and the left turning southbound volume
intersect. The dots fall below the appropriate line for 13 hours counted. Therefore, the volume warrant
for a right turn lane has not been met.

Five Year Crash Rate Information:

Below is the crash history for the intersection of US 60 and Oak Ridge Dr. from January 1, 2017 to
December 31, 2021. The intersection showed three (3) crashes involving right-turning southbound traffic.

No. of Crashes 3
No. of Days 1,825
Entering AADT 1,391

An intersection crash rate can be calculated as follows:

CR = (Number of Crashes x 10E6) / (Number of Days x Entering AADT)

CR = (3x 10E6) / (1825 x 1391) = 11.82

11



The crash severity is shown in the following table.

Severity Rating 2017 2018 2019 2020 2021 Total
Fatality 0 0 0 0 0 0
Disabling Injury 0 0 0 0 0 0
Minor Injury 0 0 0 0 0 0
Property Damage Only 1 1 0 0 1 3
Total 1 1 0 0 1 3
The crash classes are shown in the following table.
Crash Class 2017 2018 2019 2020 2021 Total
Angle 0 0 0 0 1 1
Rear End 1 1 0 0 0 0
Total 1 1 0 0 1 1

Left Turn Lane Warrant — Oak Ridge Dr. Southbound

A 13-hour traffic count was conducted at the intersection on September 13, 2018. Traffic was counted
from 6:00 a.m. to 7:00 p.m.

During this time period there were a total of 747 southbound Oak Ridge Dr. to eastbound US 60 left
turning vehicles. The total southbound volume is 1,815 vehicles. The left turning volume makes up 41.2%
of southbound traffic. The peak hour left turning volume for southbound traffic was 99 vehicles per hour
out of 217 total southbound vehicles.

12
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Figure 940.9.1, Left Turn Lane Guidelines for Two-Lane Road less than or equal to 40 mph

The dots show where the total volume of northbound traffic and the left turning southbound volume
intersect. The dots fall below the appropriate line for 13 hours counted. Therefore, the volume warrant
for a left turn lane has not been met.

Five Year Crash Rate Information:

Below is the crash history for the intersection of US 60 and Oak Ridge Dr. from January 1, 2017 to
December 31, 2021. The intersection showed zero (0) crashes involving left-turning southbound traffic.

No. of Crashes 0
No. of Days 1,825
Entering AADT 1,391

An intersection crash rate can be calculated as follows:
CR = (Number of Crashes x 10E6) / (Number of Days x Entering AADT)

CR = (0x 10E6) / (1825 x 1391) = 0.00

The crash severity is shown in the following table.

13



Severity Rating 2017 2018 2019 2020 2021 Total
Fatality 0 0 0 0 0 0
Disabling Injury 0 0 0 0 0 0
Minor Injury 0 0 0 0 0 0
Property Damage Only 0 0 0 0 0 0
Total 0 0 0 0 0 0
The crash classes are shown in the following table.
Crash Class 2017 2018 2019 2020 2021 Total
Rear End 0 0 0 0 0 0
Total 0 0 0 0 0 0

Comments:

There were three (3) crashes correctable by the addition of a southbound right turn lane at the intersection
from January 1, 2017 to December 31, 2021, as well as one (1) crash correctable by the addition of a
westbound right turn lane. The turning movement counts show that the intersection meets the minimum
volume criteria for the westbound right-turning movement. Therefore, a new westbound right-turn lane
is recommended.
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MODOT Southwest District

Steve Campbell, PE, District Engineer
3025 East Kearney Street
P.O. Box 868

Springfield, Missouri 65801
417.895.7600

Missouri Department of Transportation

TO: File

FROM: Dorothy Halbrook
Senior Traffic Studies Specialist

DATE: June 29t 2022

SUBJECT: Right Turn Lane Study
US 60 at Route HH
Newton County

The purpose of this study is to determine whether the intersection of US 60 and Route HH in
Newton County meet the criteria in the EPG for the installation of any left or right turn lanes.
The study has been completed in response to scoping of a project addressing adding turn lanes
along US 60.

US 60 is a super two-lane principal arterial with a speed limit of 65 MPH through the
intersection of Route HH. The existing left turn lanes are for EB US 60 to EB Route HH and for
WB US 60 to WB Route HH. Route HH is a two-lane major collector with a speed limit of 35 mph
through the intersection of US 60. There are no existing turn lanes on this segment of Route
HH. See the aerial below to see the existing conditions.

-

I IODO I Our mission is to provide a world-class transportation system that is safe,
{(;\ innovative, reliable and dedicated to a prosperous Missouri.

www.modot.org



EASTBOUND US 60 RIGHT TURN LANE VOLUME WARRANT:

TRAFFIC VOLUME INFORMATION: a 13-hour traffic count was performed at the intersection of
US 60 and Route HH in August of 2021. The speed limit of US 60 at this intersection is 65 MPH.
Traffic was counted from 6:00 AM to 7:00 PM. During this time, there were a total of 484 EB US
60 to EB Route HH right turning vehicles. The total eastbound thru volume was 2988 vehicles.
The right turn volume makes up 16.2% of the eastbound traffic on US 60. The peak right turning
volume was 77 vehicles per hour out of 338 vehicles.
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Figure $40.5.8 Right Turn Lane Guidelines for Two-Lane Roadway
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The blue diamond shows where the right turning volumes of the advancing traffic and the total

advancing traffic volumes intersect for each hour of the traffic count. Therefore, the

intersection falls above the 60 MPH line for at two-lane road, and therefore the volume
warrant for a EB right turn lane is met.
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FIVE YEAR CRASH RATE INFORMATION:

Below is the relevant crash history for the intersection of US 60 and Route HH from January 1%,
2016 to December 31, 2020. The intersection showed 0 relevant crashes at this location.

No. of Crashes 0
No. of Days 1825
Entering AADT 4960 (2021)

An intersection crash rate can be calculated using the formula below.

CR = (number of crashes x 10E6)/No. of days x Entering AADT)
CR = (0 x 10E6)/(1825 x 4960) = 0

UsS 60
Severity Rating 2016 2017 2018 2019 2020 Total
Fatality 0 0 0 0 0 0
Disabling Injury 0 0 0 0 0 0
Minor Injury 0 0 0 0 0 0
Property Damage Only 0 0 0 0 0 0
Total 0 0 0 0 0 0
The crash classes are shown in the following table.
US 60
Crash Class 2016 2017 2018 2019 2020 Total
Rear End 0 0 0 0 0 0
Total 0 0 0 0 0 0

3|Page




WESTBOUND US 60 RIGHT TURN LANE VOLUME WARRANT:

TRAFFIC VOLUME INFORMATION: a 13-hour traffic count was performed at the intersection of
US 60 and Route HH in August of 2021. The speed limit of US 60 at this intersection is 65 MPH.
Traffic was counted from 6:00 AM to 7:00 PM. During this time, there were a total of 138 WB
US 60 to WB Route HH right turning vehicles. The total westbound thru volume was 2385
vehicles. The right turn volume makes up 5.8% of the westbound traffic on US 60. The peak
right turning volume was 14 vehicles per hour out of 282 vehicles.
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Figure 540.5.8 Right Turn Lane Guidelines for Two-Lane Roadway

The blue diamond shows where the right turning volumes of the advancing traffic and the total
advancing traffic volumes intersect for each hour of the traffic count. Therefore, the
intersection falls below the 60 MPH line for at two-lane road, and therefore the volume
warrant for a WB right turn lane is not met.
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FIVE YEAR CRASH RATE INFORMATION:

Below is the relevant crash history for the intersection of US 60 and Route HH from January 1%,
2016 to December 31, 2020. The intersection showed 0 relevant crashes at this location.

No. of Crashes 0
No. of Days 1825
Entering AADT 4306 (2021)

An intersection crash rate can be calculated using the formula below.

CR = (number of crashes x 10E6)/No. of days x Entering AADT)
CR = (0 x 10E6)/(1825 x 4306) = 0

UsS 60
Severity Rating 2016 2017 2018 2018 2020 Total
Fatality 0 0 0 0 0 0
Disabling Injury 0 0 0 0 0 0
Minor Injury 0 0 0 0 0 0
Property Damage Only 0 0 0 0 0 0
Total 0 0 0 0 0 0
The crash classes are shown in the following table.
US 60
Crash Class 2016 2017 2018 2019 2020 Total
Rear End 0 0 0 0 0 0
Total 0 0 0 0 0 0
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COMMENTS:

The traffic volumes warrant is met for the eastbound right turn lane on US 60 to Route HH.
There is not a sufficient crash history and traffic volumes to warrant the installation of any
other turn lanes on US 60 or Route HH currently. There is a crash issue here for traffic trying to
turn from EB Route HH onto EB US 60 from the eastbound, from WB Route HH onto WB US 60,
or crossing Route HH from either direction. Therefore, it is recommended to add a roundabout
at this location and be placed on the “Traffic Needs List.”
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MoDOT

SW MoDOT Count Name: RT Z @ Hartley Jasper 7GST Feb
3025 E. Kearney 2020
M.P.O. Box 868 Site Code:
Springfield, Missouri, United States 65801 Start Date: 02/04/2020
417-621-6571 lori.palmer@modot.mo.gov Page No: 1

Turning Movement Data

RT HH US 60 RT HH US 60
i Southbound Westbound Northbound Eastbound

start Time Right Thru Left U-Turn___ App. Total Right Thru Left U-Turn___ App. Total Right Thru Left U-Turn___ App. Total Right Thru Left U-Turn___ App. Total | Int. Total
6:00 AM 0 1 5 0 6 0 26 0 0 26 0 3 11 0 14 2 22 0 0 24 70
6:15 AM 1 2 4 0 7 0 31 0 0 31 0 4 6 0 10 3 19 0 0 22 70
6:30 AM 1 3 0 0 4 3 71 1 0 75 3 3 16 0 22 1 15 2 0 18 119
6:45 AM 1 7 1 0 9 0 73 0 0 73 4 5 20 0 29 6 29 0 0 35 146
Hourly Total 3 13 10 0 26 3 201 1 0 205 7 15 53 0 75 12 85 2 0 99 405
7:00 AM 0 5 1 0 6 2 57 2 0 61 1 7 16 0 24 10 42 0 0 52 143
7:15 AM 3 8 0 12 6 70 3 0 79 5 10 31 0 46 1 29 4 0 34 171
7:30 AM 3 2 5 0 10 3 73 3 0 79 2 14 24 0 40 6 34 1 0 41 170
7:45 AM 1 4 2 0 7 3 82 0 0 85 2 23 19 0 44 8 37 0 0 45 181
Hourly Total 7 12 16 0 35 14 282 8 0 304 10 54 90 0 154 25 142 5 0 172 665
8:00 AM 3 2 4 0 9 5 59 0 0 64 0 6 15 0 21 7 30 1 0 38 132
8:15 AM 1 2 2 0 5 1 61 1 0 63 1 2 15 0 18 7 37 0 0 44 130
8:30 AM 1 2 4 0 7 1 49 1 0 51 1 8 14 0 23 7 28 0 0 35 116
8:45 AM 1 2 1 0 4 1 44 2 0 47 1 12 15 0 28 4 34 2 0 40 119
Hourly Total 6 8 11 0 25 8 213 4 0 225 3 28 59 0 90 25 129 3 0 157 497
9:00 AM 3 3 1 0 7 3 49 1 0 53 1 4 11 0 16 7 37 2 0 46 122
9:15 AM 0 7 3 0 10 1 60 2 0 63 2 4 13 0 19 4 28 1 0 33 125
9:30 AM 3 5 1 0 9 6 43 2 0 51 1 2 6 0 9 11 45 1 0 57 126
9:45 AM 0 2 2 0 4 1 40 2 0 43 1 7 7 0 15 7 21 4 0 32 94
Hourly Total 6 17 7 0 30 11 192 7 0 210 5 17 37 0 59 29 131 8 0 168 467
10:00 AM 3 3 4 0 10 4 35 1 0 40 3 9 5 0 17 4 35 3 0 42 109
10:15 AM 2 2 3 0 7 3 29 0 0 32 1 3 5 0 9 7 34 1 0 42 90
10:30 AM 2 2 2 0 6 3 57 0 0 60 0 5 15 0 20 9 30 2 0 41 127
10:45 AM 1 3 0 0 4 5 41 0 0 46 1 8 10 0 19 7 34 0 0 41 110
Hourly Total 8 10 9 0 27 15 162 1 0 178 5 25 35 0 65 27 133 6 0 166 436
11:00 AM 1 4 1 0 6 5 40 1 0 46 1 4 15 0 20 8 53 2 0 63 135
11:15 AM 3 5 6 0 14 5 30 0 0 35 2 4 16 0 22 6 25 2 0 33 104
11:30 AM 2 8 2 0 12 3 35 3 0 41 3 2 10 0 15 11 49 2 0 62 130
11:45 AM 0 3 4 0 7 2 42 2 0 46 2 3 11 0 16 8 35 2 0 45 114
Hourly Total 6 20 13 0 39 15 147 6 0 168 8 13 52 0 73 33 162 8 0 203 483
12:00 PM 2 9 5 0 16 1 51 2 0 54 2 4 4 0 10 9 44 0 0 53 133
12:15 PM 0 6 0 8 2 40 2 0 44 1 6 12 0 19 7 57 0 0 64 135
12:30 PM 1 3 0 8 1 34 2 0 37 1 6 10 0 17 12 61 2 0 75 137
12:45 PM 2 4 0 10 2 46 0 0 48 2 5 6 0 13 7 50 5 0 62 133
Hourly Total 5 23 14 0 42 6 171 6 0 183 6 21 32 0 59 35 212 7 0 254 538
1:00 PM 1 6 2 0 9 2 49 3 0 54 1 8 11 0 20 9 36 5 0 50 133




1:15 PM 1 7 4 0 12 4 58 0 0 62 3 6 14 0 23 9 51 1 0 61 158
1:30 PM 2 7 2 0 11 2 52 0 0 54 0 2 9 0 11 5 48 0 54 130
1:45 PM 0 5 1 0 7 1 48 2 0 51 0 5 9 0 14 7 58 4 0 69 141

Hourly Total 4 26 9 0 39 9 207 5 0 221 4 21 43 0 68 30 103 11 0 234 562
2:00 PM 1 8 1 0 10 2 52 1 0 55 4 8 11 0 23 11 88 3 0 102 190
2:15 PM 4 5 4 0 14 3 40 0 0 43 2 5 13 0 20 10 59 3 0 72 149
2:30 PM 1 6 6 0 13 7 47 0 0 54 1 5 6 0 12 17 59 5 0 81 160
2:45 PM 3 5 0 12 4 42 1 0 47 2 9 15 0 26 14 62 2 0 78 163

Hourly Total 9 24 16 0 49 16 181 2 0 199 9 27 45 0 81 52 268 13 0 333 662
3:00 PM 6 7 6 0 19 3 57 1 0 61 2 8 3 0 13 15 71 6 0 92 185
3:15 PM 0 12 3 0 15 59 0 0 63 0 7 9 0 16 21 81 7 0 109 203
3:30 PM 6 13 7 0 26 3 55 0 0 58 0 7 6 0 13 16 104 6 0 126 223
3:45 PM 4 15 12 0 31 2 57 2 0 61 4 7 13 0 24 25 82 7 0 114 230

Hourly Total 16 47 28 0 91 12 228 3 0 243 6 29 31 0 66 77 338 26 0 441 841
4:00 PM 3 6 4 0 13 3 34 1 0 38 7 5 12 0 24 20 78 5 0 103 178
415 PM 1 10 3 0 14 5 51 0 0 56 0 7 14 0 21 16 86 4 0 106 107
4:30 PM 3 5 4 0 12 2 36 0 0 38 0 7 7 0 14 22 77 6 0 105 169
4:45 PM 2 11 7 0 20 64 2 0 70 0 4 12 0 16 15 84 4 0 103 209

Hourly Total 9 32 18 0 59 14 185 3 0 202 7 23 45 0 75 73 325 19 0 417 753
5:00 PM 1 9 5 0 15 54 1 0 59 1 4 3 0 8 25 88 5 0 118 200
5:15 PM 5 10 3 0 18 7 51 1 0 59 0 6 10 0 16 21 61 5 0 87 180
5:30 PM 3 7 2 0 12 53 0 0 54 1 5 16 0 22 12 64 0 77 165
5:45 PM 2 5 4 0 11 3 58 2 0 63 0 4 10 0 14 8 53 1 0 62 150

Hourly Total 1 31 14 0 56 15 216 4 0 235 2 19 39 0 60 66 266 12 0 344 695

Grand Total 90 263 165 0 518 138 2385 50 0 2573 72 292 561 0 925 484 2384 120 0 2988 7004

Approach % 17.4 50.8 31.9 0.0 } 5.4 92.7 1.9 0.0 } 7.8 316 60.6 0.0 l 16.2 79.8 4.0 0.0 ] l
Total % 13 38 2.4 0.0 7.4 2.0 34.1 0.7 0.0 36.7 1.0 42 8.0 0.0 132 6.9 34.0 17 0.0 427 }

Ac"la\’si?fiig';iso(n")o 90 263 165 0 518 138 2385 50 0 2573 72 292 561 0 925 484 2384 120 0 2988 7004
% All Vehicles (no 100.0 100.0 100.0 - 100.0 100.0 100.0 100.0 - 100.0 100.0 100.0 100.0 - 100.0 100.0 100.0 100.0 - 100.0 100.0

classification)
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Turning Movement Peak Hour Data (7:00 AM)

RT HH US 60 RT HH US 60
Start Time Southbound Westbound Northbound Eastbound
Right Thru Left U-Turn___ App. Total Right Thru Left U-Turn___ App. Total Right Thru Left U-Turn___ App. Total Right Thru Left U-Turn___ App. Total | Int. Total
7:00 AM 0 5 1 0 6 2 57 2 0 61 1 7 16 0 24 10 42 0 0 52 143
7:15 AM 3 1 8 0 12 6 70 3 0 79 5 10 31 0 46 1 29 4 0 34 171
7:30 AM 3 2 5 0 10 3 73 3 0 79 2 14 24 0 40 6 34 1 0 41 170
7:45 AM 1 4 2 0 7 3 82 0 0 85 2 23 19 0 44 8 37 0 0 45 181
Total 7 12 16 0 35 14 282 8 0 304 10 54 90 0 154 25 142 5 0 172 665
Approach % 20.0 34.3 45.7 0.0 - 4.6 92.8 2.6 0.0 - 6.5 35.1 58.4 0.0 - 145 82.6 2.9 0.0 - -
Total % 1.1 1.8 2.4 0.0 5.3 2.1 42.4 1.2 0.0 45.7 1.5 8.1 13.5 0.0 23.2 3.8 21.4 0.8 0.0 25.9 -
PHF 0.583 0.600 0.500 0.000 0.729 0.583 0.860 0.667 0.000 0.894 0.500 0.587 0.726 0.000 0.837 0.625 0.845 0.313 0.000 0.827 0.919
Ac"la\’si?fiig';iso(n")o 7 12 16 0 35 14 282 8 0 304 10 54 90 0 154 25 142 5 0 172 665
% Qgs\éﬁwgffngno 100.0 100.0 100.0 - 100.0 100.0 100.0 100.0 - 100.0 100.0 100.0 100.0 - 100.0 100.0 100.0 100.0 - 100.0 100.0
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Turning Movement Peak Hour Data (3:00 PM)
RT HH US 60 RT HH US 60
Start Time Southbound Westbound Northbound Eastbound
Right Thru Left U-Turn___ App. Total Right Thru Left U-Turn___ App. Total Right Thru Left U-Turn___ App. Total Right Thru Left U-Turn___ App. Total | Int. Total
3:00 PM 6 7 6 0 19 3 57 1 0 61 2 8 3 0 13 15 71 6 0 92 185
3:15 PM 0 12 3 0 15 4 59 0 0 63 0 7 9 0 16 21 81 7 0 109 203
3:30 PM 6 13 7 0 26 3 55 0 0 58 0 7 6 0 13 16 104 6 0 126 223
3:45 PM 4 15 12 0 31 2 57 2 0 61 4 7 13 0 24 25 82 7 0 114 230
Total 16 47 28 0 91 12 228 3 0 243 6 29 31 0 66 77 338 26 0 441 841
Approach % 17.6 51.6 30.8 0.0 - 4.9 93.8 1.2 0.0 - 9.1 43.9 47.0 0.0 - 17.5 76.6 5.9 0.0 - -
Total % 1.9 5.6 3.3 0.0 10.8 1.4 27.1 0.4 0.0 28.9 0.7 3.4 3.7 0.0 7.8 9.2 40.2 3.1 0.0 52.4 -
PHF 0.667 0.783 0.583 0.000 0.734 0.750 0.966 0.375 0.000 0.964 0.375 0.906 0.596 0.000 0.688 0.770 0.813 0.929 0.000 0.875 0.914
Ac"la\’si?fiig';iso(n")o 16 47 28 0 o1 12 228 3 0 243 6 29 31 0 66 77 338 26 0 441 841
% Qgs‘gﬁfy;'fjngno 100.0 100.0 100.0 - 100.0 100.0 100.0 100.0 - 100.0 100.0 100.0 100.0 - 100.0 100.0 100.0 100.0 - 100.0 100.0
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MoDOT

Southwest District
Steve Campbell, PE, District Engineer

Missouri Department of Transportation

TO: Memo to File

FROM: Dorothy Halbrook
Senior Traffic Studies Specialist
Andrew Wall

Traffic Engineering Intern
DATE: September 15%, 2022

SUBJECT: Traffic Study

Right Turn Lane and Left Turn Lane Warrant Study

US 60 at RTM & RT W
Newton County

The purpose of this study is to determine whether the intersection of US 60 at RT M & RT W meets the
criteria in the EPG for an Auxiliary Acceleration and Turning Lane for all right turning and left turning
movements. The study has been completed in response to scoping of a project addressing adding turn

lanes along US 60.

Site Information:

US 60 is a two-lane, east-west principal arterial with 12-foot lanes and 6-foot shoulders at this location.
Currently it has no left- or right-turn lanes at this intersection. The posted speed limit on US 60 is 65 mph

3025 East Kearney Street
P.O. Box 868

Springfield, Missouri 65801
417.895.7600

at this location. RT M is a two-lane major collector with two 10-foot lanes and no shoulders that runs

south from US 60. The posted speed limit on RT M is 55 mph at this location. RT W is a two-lane major
collector with two 11-foot lanes and no shoulders that runs north from US 60. The posted speed limit on

RT W is 55 mph at this location.

I IODO I Our mission is to provide a world-class transportation system that is safe,
,(;1 innovative, reliable and dedicated to a prosperous Missouri.

www.modot.org



The following is an aerial view of this location:

Right Turn Lane Warrant — US 60 Westbound

Traffic Volume Information:
A 13-hour traffic count was conducted at the intersection on August 25, 2021. Traffic was counted from
6:00 a.m. to 7:00 p.m.

During this time period there were a total of 67 westbound US 60 to northbound RT W right turning
vehicles. The total westbound volume is 1,511 vehicles. The right turning volume makes up 4.4% of
westbound traffic. The peak hour right turning volume for westbound traffic was 10 vehicles per hour out
of 112 total westbound vehicles.
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Figure 940.9.8 Right Turn Lane Guidelines for Two-Lane Roadway

The hourly volume never reaches the minimum of 200 veh/h to appear on the chart. Therefore, the
volume warrant for a right turn lane has not been met.

Five Year Crash Rate Information:

Below is the crash history for the intersection of US 60 and RT M & RT W from January 1, 2017 to
December 31, 2021. The intersection showed zero (0) crashes involving right-turning westbound traffic.

No. of Crashes 0
No. of Days 1,825
Entering AADT 1,842

An intersection crash rate can be calculated as follows:
CR = (Number of Crashes x 10E6) / (Number of Days x Entering AADT)

CR = (0x 10E6) / (1825 x 1842) = 0.00



The crash severity is shown in the following table.

Severity Rating 2017 2018 2019 2020 2021 Total
Fatality 0 0 0 0 0 0
Disabling Injury 0 0 0 0 0 0
Minor Injury 0 0 0 0 0 0
Property Damage Only 0 0 0 0 0 0
Total 0 0 0 0 0 0

The crash classes are shown in the following table.

Crash Class 2017 2018 2019 2020 2021 Total
All Classes 0 0 0 0 0 0
Total 0 0 0 0 0 0

Left Turn Lane Warrant — US 60 Westbound

Traffic Volume Information:
A 13-hour traffic count was conducted at the intersection on August 25, 2021. Traffic was counted from
6:00 a.m. to 7:00 p.m.

During this time period there were a total of 174 westbound US 60 to southbound RT M left turning
vehicles. The total westbound volume is 1,511 vehicles. The left turning volume makes up 11.5% of
westbound traffic. The peak hour left turning volume for westbound traffic was 24 vehicles per hour out
of 135 total westbound vehicles.
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Figure 940.9.5, Left Turn Lane Guidelines for Two-Lane Road, >= 60 mph

The dots show where the total volume of eastbound traffic and the left turning westbound volume
intersect. The dots fall below the appropriate line for 13 hours counted. Therefore, the volume warrant
for a left turn lane has not been met.

Five Year Crash Rate Information:

Below is the crash history for the intersection of US 60 and RT M & RT W from January 1, 2017 to
December 31, 2021. The intersection showed seven (7) crashes involving left-turning westbound traffic.

No. of Crashes 7
No. of Days 1,825
Entering AADT 1,842

An intersection crash rate can be calculated as follows:



CR = (Number of Crashes x 10E6) / (Number of Days x Entering AADT)

CR = (7x10E6) /(1825 x 1842) = 20.82

The crash severity is shown in the following table.

Severity Rating 2017 2018 2019 2020 2021 Total
Fatality 0 0 1 0 0 1
Disabling Injury 0 0 0 0 0 0
Minor Injury 0 1 1 0 0 2
Property Damage Only 3 0 1 0 0 4
Total 3 1 3 0 0 7
The crash classes are shown in the following table.
Crash Class 2017 2018 2019 2020 2021 Total
Rear End 2 0 1 0 0 3
Angle 0 1 2 0 0 3
Object 1 0 0 0 0 1
Total 3 1 3 0 0 7

Right Turn Lane Warrant — US 60 Eastbound

Traffic Volume Information:

A 13-hour traffic count was conducted at the intersection on August 25, 2021. Traffic was counted from

6:00 a.m. to 7:00 p.m.

During this time period there were a total of 119 eastbound US 60 to southbound RT M right turning
vehicles. The total eastbound volume is 1,458 vehicles. The right turning volume makes up 8.2% of
eastbound traffic. The peak hour right turning volume for eastbound traffic was 17 vehicles per hour out
of 109 total eastbound vehicles.
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Figure 940.9.8 Right Turn Lane Guidelines for Two-Lane Roadway

The hourly volume never reaches the minimum of 200 veh/h to appear on the chart. Therefore, the
volume warrant for a right turn lane has not been met.

Five Year Crash Rate Information:

The crash history for the intersection of US 60 and RT M & RT W from January 1, 2017 to December 31,
2021 showed zero (0) crashes involving right-turning eastbound traffic.

No. of Crashes 0
No. of Days 1,825
Entering AADT 2,113

An intersection crash rate can be calculated as follows:
CR = (Number of Crashes x 10E6) / (Number of Days x Entering AADT)

CR=(0x10E6) /(1825x2113) =0.00



The crash severity is shown in the following table.

Severity Rating 2017 2018 2019 2020 2021 Total
Fatality 0 0 0 0 0 0
Disabling Injury 0 0 0 0 0 0
Minor Injury 0 0 0 0 0 0
Property Damage Only 0 0 0 0 0 0
Total 0 0 0 0 0 0

The crash classes are shown in the following table.

Crash Class 2017 2018 2019 2020 2021 Total
All Classes 0 0 0 0 0 0
Total 0 0 0 0 0 0

Left Turn Lane Warrant — US 60 Eastbound

Traffic Volume Information:
A 13-hour traffic count was conducted at the intersection on August 25, 2021. Traffic was counted from
6:00 a.m. to 7:00 p.m.

During this time period there were a total of 127 eastbound US 60 to northbound RT W left turning
vehicles. The total eastbound volume is 1,458 vehicles. The left turning volume makes up 8.7% of
eastbound traffic. The peak hour left turning volume for eastbound traffic was 20 vehicles per hour out of
174 total eastbound vehicles.



60 mph Left Turn Lane Warrant

£4% left-turne.

A% 20% 125 10% Iy,
200

700

\
A\
NN
\

200 \ \ \ \
No Left-turn Lane ‘(:—, \ \ \
A
RN\
0 & T T -

K > A ' *
0 100 200 300 400 500 600 700
Advancing Volume V), veh/h

Opposing Volume [Vz), velvh
S
=]

Figure 940.9.5, Left Turn Lane Guidelines for Two-Lane Road, >= 60 mph

The dots show where the total volume of westbound traffic and the left turning eastbound volume
intersect. The dots fall below the appropriate line for 13 hours counted. Therefore, the volume warrant
for a left turn lane has not been met.

Five Year Crash Rate Information:

The crash history for the intersection of US 60 and RT M & RT W from January 1, 2017 to December 31,
2021 showed one (1) crash involving left-turning eastbound traffic.

No. of Crashes 1
No. of Days 1,825
Entering AADT 2,113

An intersection crash rate can be calculated as follows:



CR = (Number of Crashes x 10E6) / (Number of Days x Entering AADT)

CR = (1x 10E6) / (1825 x 2113) = 2.59

The crash severity is shown in the following table.

Severity Rating 2017 2018 2019 2020 2021 Total
Fatality 0 0 0 0 0 0
Disabling Injury 0 0 0 0 0 0
Minor Injury 0 0 0 0 0 0
Property Damage Only 0 0 0 0 1 1
Total 0 0 0 0 1 1
The crash classes are shown in the following table.
Crash Class 2017 2018 2019 2020 2021 Total
Rear End 0 0 0 0 1 1
Total 0 0 0 0 1 1

Right Turn Lane Warrant — RT M Northbound

Traffic Volume Information:

A 13-hour traffic count was conducted at the intersection on August 25, 2021. Traffic was counted from

6:00 a.m. to 7:00 p.m.

During this time period there were a total of 210 northbound RT M to eastbound US 60 right turning
vehicles. The total northbound volume is 424 vehicles. The right turning volume makes up 49.5% of
northbound traffic. The peak hour right turning volume for northbound traffic was 24 vehicles per hour
out of 45 total northbound vehicles.
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Figure 940.9.8 Right Turn Lane Guidelines for Two-Lane Roadway

The hourly volume never reaches the minimum of 200 veh/h to appear on the chart. Therefore, the
volume warrant for a right turn lane has not been met.

Five Year Crash Rate Information:

The crash history for the intersection of US 60 and RT M & RT W from January 1, 2017 to December 31,
2021 showed one (1) crash involving right-turning northbound traffic.

No. of Crashes 1
No. of Days 1,825
Entering AADT 493

An intersection crash rate can be calculated as follows:
CR = (Number of Crashes x 10E6) / (Number of Days x Entering AADT)

CR = (1x 10E6) / (1825 x 493) = 11.11

11



The crash severity is shown in the following table.

Severity Rating 2017 2018 2019 2020 2021 Total
Fatality 0 0 0 0 0 0
Disabling Injury 0 0 0 0 0 0
Minor Injury 0 0 0 0 0 0
Property Damage Only 0 0 0 0 1 1
Total 0 0 0 0 1 1
The crash classes are shown in the following table.
Crash Class 2017 2018 2019 2020 2021 Total
Rear End 0 0 0 0 1 1
Total 0 0 0 0 1 1

Left Turn Lane Warrant — RT M Northbound

Traffic Volume Information:
A 13-hour traffic count was conducted at the intersection on August 25, 2021. Traffic was counted from
6:00 a.m. to 7:00 p.m.

During this time period there were a total of 136 northbound RT M to westbound US 60 left turning
vehicles. The total northbound volume is 424 vehicles. The left turning volume makes up 32.1% of
northbound traffic. The peak hour left turning volume for northbound traffic was 20 vehicles per hour out
of 44 total northbound vehicles.

12
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Figure 940.9.4, Left Turn Lane Guidelines for Two-Lane Road, 55 mph

The dots show where the total volume of southbound traffic and the left turning northbound volume

intersect. The dots fall below the appropriate line for 13 hours counted. Therefore, the volume warrant
for a left turn lane has not been met.

Five Year Crash Rate Information:

The crash history for the intersection of US 60 and RT M & RT W from January 1, 2017 to December 31,
2021 showed zero (0) crashes involving left-turning northbound traffic.

No. of Crashes 0
No. of Days 1,825
Entering AADT 493

An intersection crash rate can be calculated as follows:

13



CR = (Number of Crashes x 10E6) / (Number of Days x Entering AADT)

CR = (0x 10E6) / (1825 x 493) = 0.00

The crash severity is shown in the following table.

Severity Rating 2017 2018 2019 2020 2021 Total
Fatality 0 0 0 0 0 0
Disabling Injury 0 0 0 0 0 0
Minor Injury 0 0 0 0 0 0
Property Damage Only 0 0 0 0 0 0
Total 0 0 0 0 0 0
The crash classes are shown in the following table.
Crash Class 2017 2018 2019 2020 2021 Total
All Classes 0 0 0 0 0 0
Total 0 0 0 0 0 0

Right Turn Lane Warrant — RT W Southbound

During this time period there were a total of 116 southbound RT W to westbound US 60 right turning
vehicles. The total southbound volume is 287 vehicles. The right turning volume makes up 40.4% of
southbound traffic. The peak hour right turning volume for southbound traffic was 22 vehicles per hour
out of 47 total southbound vehicles.

14




2 Lane Right Turn Lane Chart

140

Major-Road speed
< # 40 mph (B0 km/h)
120

45 mph
(70 kmuh}
100 A
Add Right-Turn
Lane
= /
E- 80 7
g
= 50 mph
é (80 kmyh)
£ 60
o
£ \
55 m
40 Ph \-

NS

20 =
_""-\-..___h_ e,
=> 60 mph
(100 gmh)
4]
200 300 400 500 a00 700 800 200 1000 1100 1200

Major-Road Volume (one direction), vehi/h

Figure 940.9.8 Right Turn Lane Guidelines for Two-Lane Roadway

The hourly volume never reaches the minimum of 200 veh/h to appear on the chart. Therefore, the
volume warrant for a right turn lane has not been met.

Five Year Crash Rate Information:

The crash history for the intersection of US 60 and RT M & RT W from January 1, 2017 to December 31,
2021 showed zero (0) crashes involving right-turning southbound traffic.

No. of Crashes 0
No. of Days 1,825
Entering AADT 102

An intersection crash rate can be calculated as follows:
CR = (Number of Crashes x 10E6) / (Number of Days x Entering AADT)

CR=(0x 10E6) /(1825 x 102) = 0.00

15



The crash severity is shown in the following table.

Severity Rating 2017 2018 2019 2020 2021 Total
Fatality 0 0 0 0 0 0
Disabling Injury 0 0 0 0 0 0
Minor Injury 0 0 0 0 0 0
Property Damage Only 0 0 0 0 0 0
Total 0 0 0 0 0 0

The crash classes are shown in the following table.

Crash Class 2017 2018 2019 2020 2021 Total
All Classes 0 0 0 0 0 0
Total 0 0 0 0 0 0

Left Turn Lane Warrant — RT W Southbound

During this time period there were a total of 66 southbound RT W to eastbound US 60 left turning
vehicles. The total southbound volume is 287 vehicles. The left turning volume makes up 23.0% of
southbound traffic. The peak hour left turning volume for southbound traffic was 11 vehicles per hour out
of 26 total southbound vehicles.
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55 mph Left Turn Lane Warrant
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Figure 940.9.4, Left Turn Lane Guidelines for Two-Lane Road, 55 mph

The dots show where the total volume of northbound traffic and the left turning southbound volume

intersect. The dots fall below the appropriate line for 13 hours counted. Therefore, the volume warrant
for a left turn lane has not been met.

Five Year Crash Rate Information:

The crash history for the intersection of US 60 and RT M & RT W from January 1, 2017 to December 31,
2021 showed zero (0) crashes involving left-turning southbound traffic.

No. of Crashes 0
No. of Days 1,825
Entering AADT 102

An intersection crash rate can be calculated as follows:
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CR = (Number of Crashes x 10E6) / (Number of Days x Entering AADT)

CR = (0x 10E6) / (1825 x 102) = 0.00

The crash severity is shown in the following table.

Severity Rating 2017 2018 2019 2020 2021 Total
Fatality 0 0 0 0 0 0
Disabling Injury 0 0 0 0 0 0
Minor Injury 0 0 0 0 0 0
Property Damage Only 0 0 0 0 0 0
Total 0 0 0 0 0 0
The crash classes are shown in the following table.
Crash Class 2017 2018 2019 2020 2021 Total
All Classes 0 0 0 0 0 0
Total 0 0 0 0 0 0
Comments:

There were seven (7) crashes correctable by the addition of a westbound left turn lane at the intersection
from January 1, 2017 to December 31, 2021, as well as one (1) crash correctable by the addition of an
castbound left turn lane and one (1) crash correctable by the addition of a northbound right turn lane. The
turning movement counts show that the intersection did meet the minimum volume criteria for any left- or
right-turning movements. However, due to the rate of crashes correctable by a westbound left turn lane, it
is recommended that a westbound left turn lane to be considered in scoping the project along US 60.
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Missouri Department of Transportation

Southwest District — Traffic Division
(Turn Lane Study)

Location:
US 60 @ RT CC/Y — Neosho, Newton County

Recommendation:
It is recommended that this intersection be placed on the traffic needs list for a westbound left turn lane

and a westbound right turn lane.

Brittany Witehell, N7 8/11/2021

Study By Date

Comments:
| concur with the recommendation in the study.

Werbeidld £ Bock 08/13/2021

Supervising Engineer Date

Comments:
| concur with the recommendations in the study. If at such time improvements are made to the intersection, the

option of a roundabout might be explored as an alternative to the turn lane improvements, weighing the additional

costs with the added benefit of the roundabout.

9/3/2021

District Traffic Engineer Date

Comments:

District Engineer/Assistant District Engineer Date



Southwest District
o Steve Campbell, District Engineer
Missouri Department of Transportation 3025 East Kearney Street
P.O. Box 868

Springfield, Missouri 65801
417.895.7605

TO: Memo to file

FROM: Brittany Mitchell, E.L.T.
Intermediate Traffic Studies Specialist

DATE: Aug 11,2021

SUBJECT: Traffic Study
Turn Lane Study
US 60 at RT CC/Y
Newton County

The purpose of this study is to determine if the intersection of US 60 and RT CC/Y meets the
criteria in the Engineering Policy Guide (EPG) for left and/or right turn lanes.

Site Information:

US 60 is an east/west, two-lane roadway with at grade intersections. At its intersection with
RT CC/Y, US 60 has a single lane for both the westbound and the eastbound approach. Near
the study intersection, the current posted speed limit for US 60 is 60 mph. The southbound leg
of the intersection is RT CC. RT CC is a two-lane roadway and has a single lane approach at
its intersection with US 60. The northbound leg of the intersection is RT Y. RT Y is a two-
lane roadway and has a single lane approach at its intersection with US 60. The intersection is
currently two-way stop controlled with stop control on RT CC/Y. Near the study intersection,
the current posted speed for RT CC/Y is 55 mph.

The following is an aerial view of the study intersection:

BT s g

5/24/2017

Figure 1: Aerial View of the US 60 and RT CC/Y Intersection

M ODOT f)ur mls.swn 1s.t0 provide a Yvorld—class transportatlo.n systfzm that is safe,
innovative, reliable and dedicated to a prosperous Missouri.

(7 www.modot.org



Traffic Volume Information

A 13-hour traffic count was performed at the intersection on Wednesday, July 21, 2021.
Traffic was counted from 6:00 a.m. to 7:00 p.m. Traffic Volumes are summarized as needed
for turn lane warrants in the following tables.

Eastbound Left
Advancing Let“t & LT. Opposing
Hour Volume Turning | Advancing Volume
Count (veh/hr) Volume Traffic (veh/hr)
(veh/hr) (%)

6-7 am 124 5 4% 96
7-8 am 164 8 5% 172
8-9 am 137 10 7% 145
9-10 am 140 13 9% 170
10-11 am 167 4 2% 198
11-12 pm 183 10 5% 201
12-1 pm 166 9 5% 243
1-2 pm 197 12 6% 229
2-3 pm 199 10 5% 204
3-4 pm 243 11 5% 241
4-5 pm 231 19 8% 296
5-6 pm 223 19 9% 289
6-7 pm 174 11 6% 222

Advancing Volume (veh/hr) - The advancing volume includes the right-turn, left-turn and
through movements in the same direction as the left turning vehicle.

Opposing Volume (veh/hr) - The opposing volume is to include only the right-turn and
through movements in the opposite direction of the left turning vehicle.

Eastbound Right
Advancing nght
Hour Turning
Volume

Count (veh/hr) Volume

(veh/hr)
6-7 am 124 0
7-8 am 164 0
8-9 am 137 4
9-10 am 140 2
10-11 am 167 8
11-12 pm 183 4
12-1 pm 166 6
1-2 pm 197 2




2-3 pm 199 0
3-4 pm 243 5
4-5 pm 231 3
5-6 pm 223 1
6-7 pm 174 4

Advancing Volume (veh/hr) - The advancing volume is to include the right-turn, left-turn and
through movements in the same direction as the right turning vehicle.

Westbound Left
Advancing Let“t & LT. Opposing
Hour Volume Turning | Advancing Volume
Count Volume Traffic

(veh/hr) (veh/hr) (%) (veh/hr)
6-7 am 97 1 1% 119
7-8 am 175 3 2% 156
8-9 am 150 5 3% 127
9-10 am 177 7 4% 127
10-11 am 212 14 7% 163
11-12 pm 214 13 6% 173
12-1 pm 257 14 5% 157
1-2 pm 250 20 8% 185
2-3 pm 214 10 5% 189
3-4 pm 271 30 11% 232
4-5 pm 316 20 6% 212
5-6 pm 310 21 7% 204
6-7 pm 243 21 9% 163

Advancing Volume (veh/hr) - The advancing volume includes the right-turn, left-turn and
through movements in the same direction as the left turning vehicle.

Opposing Volume (veh/hr) - The opposing volume is to include only the right-turn and
through movements in the opposite direction of the left turning vehicle.

Westbound Right
Advancing nght
Hour Turning
Volume
Count (ve/hr) Volume
(veh/hr)
6-7 am 97 7
7-8 am 175 11
8-9 am 150 11
9-10 am 177 7
10-11 am 212 9




11-12 pm 214 14
12-1 pm 257 18
1-2 pm 250 19
2-3 pm 214 20
3-4 pm 271 32
4-5 pm 316 40
5-6 pm 310 23
6-7 pm 243 28

Advancing Volume (veh/hr) - The advancing volume is to include the right-turn, left-turn and
through movements in the same direction as the right turning vehicle.

Northbound Left
Advancing Left “ LT. Opposing
Hour Turning | Advancing
Volume Volume
Count (veh/hr) Volume Traffic (veh/hr)
(veh/hr) (%)
6-7 am 35 4 11% 27
7-8 am 45 4 9% 23
8-9 am 45 1 2% 32
9-10 am 24 3 13% 22
10-11 am 34 5 15% 25
11-12 pm 25 4 16% 28
12-1 pm 31 4 13% 30
1-2 pm 43 2 5% 38
2-3 pm 24 2 8% 33
3-4 pm 35 3 9% 40
4-5 pm 40 1 3% 59
5-6 pm 50 5 10% 45
6-7 pm 27 4 15% 57

Advancing Volume (veh/hr) - The advancing volume includes the right-turn, left-turn and
through movements in the same direction as the left turning vehicle.

Opposing Volume (veh/hr) - The opposing volume is to include only the right-turn and
through movements in the opposite direction of the left turning vehicle.

Northbound Right
Advancing nght
Hour Turning
Volume

Count (veh/hr) Volume
(veh/hr)

6-7 am 35 13

7-8 am 45 19




8-9 am 45 28
9-10 am 24 12
10-11 am 34 16
11-12 pm 25 11
12-1 pm 31 16

1-2 pm 43 20

2-3 pm 24 9

3-4 pm 35 13

4-5 pm 40 21

5-6 pm 50 20

6-7 pm 27 9

Advancing Volume (veh/hr) - The advancing volume is to include the right-turn, left-turn and
through movements in the same direction as the right turning vehicle.

Southbound Left
0
Advancing Left % LT. Opposing
Hour Turning | Advancing
Volume Volume
Count (veh/hr) Volume Traffic (veh/hr)
(veh/hr) (%)
6-7 am 34 21 62% 31
7-8 am 32 17 53% 41
8-9 am 42 28 67% 44
9-10 am 29 14 48% 21
10-11 am 34 12 35% 29
11-12 pm 40 13 33% 21
12-1 pm 41 17 41% 27
1-2 pm 49 20 41% 41
2-3 pm 44 22 50% 22
3-4 pm 51 22 43% 32
4-5 pm 86 26 30% 39
5-6 pm 63 16 25% 45
6-7 pm 78 26 33% 23

Advancing Volume (veh/hr) - The advancing volume includes the right-turn, left-turn and
through movements in the same direction as the left turning vehicle.

Opposing Volume (veh/hr) - The opposing volume is to include only the right-turn and
through movements in the opposite direction of the left turning vehicle.



Southbound Right

Advancing nght
Hour Turning
Volume

Count (veh/hr) Volume

(veh/hr)
6-7 am 34 7
7-8 am 32 9
8-9 am 42 10
9-10 am 29 7
10-11 am 34 9
11-12 pm 40 12
12-1 pm 41 11
1-2 pm 49 11
2-3 pm 44 11
3-4 pm 51 11
4-5 pm 86 27
5-6 pm 63 18
6-7 pm 78 21

Advancing Volume (veh/hr) - The advancing volume is to include the right-turn, left-turn and
through movements in the same direction as the right turning vehicle.



Turn Lanes Evaluation

Eastbound Left
Left Turn Lane Guidelines for Two-Lane Roadways, 60 mph
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The blue dots represent traffic conditions for all hours that traffic volumes were collected. The
highest percent of left turns in advancing traffic is 9%. The percent of left turning traffic is
rounded up to the nearest percentage trendline, therefore the 10% line is used. All traffic
volumes fall to the left of the 10% line and the warrant for a left turn lane is not met.



Eastbound Right

Right Turn Lane Guidelines for Two-Lane Roadways
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The blue dots represent traffic conditions for all hours that traffic volumes were collected. All
points fall below the line for 60 mph and therefore the volume warrant for a right turn lane is
not met.



Westbound Left

Left Turn Lane Guidelines for Two-Lane Roadways, 60 mph
$% left-turns
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The blue dots represent traffic conditions for all hours that traffic volumes were collected. The
average percent of left turns in advancing traffic and the percentage of left turns in advancing
traffic during the peak hour is 6%. The percent of left turning traffic is rounded up to the
nearest percentage trendline, therefore the 10% line is used. The point representing the peak
hour falls on the 10% line and the warrant for a left turn lane is met.



Westbound Right

Right Turn Lane Guidelines for Two-Lane Roadways
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The blue dots represent traffic conditions for all hours that traffic volumes were collected.
Several points fall above the line for 60 mph and therefore the volume warrant for a
westbound right turn lane is met.
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Northbound Left
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The blue dot represents the Northbound peak hour traffic conditions (5-6 pm). The peak hour
percent of left turns in advancing traffic is 10%. The peak traffic volumes fall to the left of the
10% line and the warrant for a left turn lane is not met.
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Northbound Right

Right Turn Lane Guidelines for Two-Lane Roadways
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The blue dot represents the Northbound Peak Hour (5-6 pm) traffic conditions. This point falls
below the line for 55 mph and therefore the volume warrant for a right turn lane is not met.
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Southbound Left
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The blue dot represents the Southbound peak hour traffic conditions (4-5 pm). The peak hour
percent of left turns in advancing traffic is 30%. The percent of left turning traffic is rounded

up to the nearest percentage trendline, therefore the 40% line is used. The peak traffic
volumes fall to the left of the 40% line and the warrant for a left turn lane is not met.
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Southbound Right

Right Turn Lane Guidelines for Two-Lane Roadways
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The blue dot represents the Southbound Peak Hour (4-5 pm) traffic conditions. This point falls
below the line for 55 mph and therefore the volume warrant for a right turn lane is not met.
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Five Year Crash Rate Information
Below is the crash history for the intersection of US 60 and RT CC/Y from January 1, 2016 to

December 31, 2020. The intersection showed 15 total crashes.

No. Crashes
No. of Days
Entering AADT

15
1825
9054

An intersection crash rate can be calculated using the formula below.

CR = (number of crashes x 10"6) / (No. of Days x Entering AADT)

CR = (15 x 1076) / (1825 x 9054) = 0.91

Severity Rating 2016 2017 2018 2019 2020 Total
Fatality 0 0 0 0 0 0
Serious Injury 0 1 0 1 0 2
Minor Injury 0 2 0 2 1 5
Property Damage Only 3 2 0 1 2 8
Total 3 5 0 4 3 15

Most of the 15 crashes were right angle crashes due to NB or SB failing to yield. However, 2
crashes were rear ends that involved vehicles turning off US 60. In these 2 crashes, one WBL

vehicle got struck from behind and one WBR vehicle got struck from behind.

Comments/Recommendations

The traffic volumes at the intersection of US 60 and RT CC/Y warrant the installation of a
westbound left turn lane and a westbound right turn lane.
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Your Company Name Here

This is your address
Your City, State, Zip Code

Your Tagline Here

File Name : 0214 60 CC_Y_Neosho July2021
Site Code :0214
Start Date : 7/21/2021

Pag e No 01
Groups Printed- All Vehicles (no classification)
RT CClY Us 60 Northbound Approach UsS 60
Southbound Westbound Northbound Eastbound
Start Time | Right| Thru| Left] U-Tumn | App.Total| Right| Thru| Left| U-Tumn | App.Total | Right| Thru| Left| U-Turn | App.Total | Right| Thru| Left| U-Turn | App. Total | Int. Total |

06:00 AM 2 1 6 0 9 2 17 0 0 19 4 2 1 0 7 0 26 2 0 28 63
06:15 AM 1 1 7 0 9 1 23 0 0 24 2 8 2 0 12 0 29 1 0 30 75
06:30 AM 1 2 2 0 5 1 26 0 0 27 4 3 1 0 8 0 37 2 0 39 79
06:45 AM 3 2 6 0 11 3 23 1 0 27 3 5 0 0 8 0 27 0 0 27 73

Total 7 6 21 0 34 7 89 1 0 97 13 18 4 0 35 0 119 5 0 124 290
07:00 AM 2 2 5 0 9 6 38 0 0 44 7 1 0 0 8 0 32 1 0 33 94
07:15 AM 1 0 4 0 5 0 37 0 0 37 2 10 0 0 12 0 37 2 0 39 93
07:30 AM 2 2 4 0 8 2 33 1 0 36 6 8 1 0 15 0 43 3 0 46 105
07:45 AM 4 2 4 0 10 3 53 2 0 58 4 3 3 0 10 0 44 2 0 46 124

Total 9 6 17 0 32 11 161 3 0 175 19 22 4 0 45 0 156 8 0 164 416
08:00 AM 1 1 10 0 12 1 26 2 0 29 7 2 0 0 9 2 23 2 0 27 77
08:15 AM 3 2 9 0 14 3 40 2 0 45 5 1 1 0 7 1 36 3 0 40 106
08:30 AM 2 0 5 0 7 4 34 0 0 38 8 7 0 0 15 1 27 3 0 31 91
08:45 AM 4 1 4 0 9 3 34 1 0 38 8 6 0 0 14 0 37 2 0 39 100

Total 10 4 28 0 42 11 134 5 0 150 28 16 1 0 45 4 123 10 0 137 374
09:00 AM 3 0 4 0 7 3 28 5 0 36 3 2 0 0 5 1 27 4 0 32 80
09:15 AM 1 0 7 0 8 3 42 2 0 47 5 0 1 0 6 1 38 5 0 44 105
09:30 AM 3 1 1 0 5 0 46 0 0 46 2 3 1 0 6 0 34 1 0 35 92
09:45 AM 0 7 2 0 9 1 47 0 0 48 2 4 1 0 7 0 26 3 0 29 93

Total 7 8 14 0 29 7 163 7 0 177 12 9 3 0 24 2 125 13 0 140 370
10:00 AM 1 2 2 0 5 3 52 3 0 58 3 2 2 0 7 3 28 1 0 32 102
10:15 AM 2 4 4 0 10 3 44 3 0 50 0 5 0 0 5 0 35 1 0 36 101
10:30 AM 0 5 4 0 9 1 48 4 0 53 9 4 1 0 14 2 51 2 0 55 131
10:45 AM 6 2 2 0 10 2 45 4 0 51 4 2 2 0 8 3 41 0 0 44 113

Total 9 13 12 0 34 9 189 14 0 212 16 13 5 0 34 8 155 4 0 167 447
11:00 AM 3 4 3 0 10 3 38 0 0 41 4 2 1 0 7 0 39 2 0 41 99
11:15 AM 3 2 4 0 9 2 52 5 0 59 3 4 2 0 9 0 48 3 0 51 128
11:30 AM 4 3 3 0 10 3 44 3 0 50 3 2 1 0 6 0 38 2 0 40 106
11:45 AM 2 6 3 0 11 6 53 5 0 64 1 2 0 0 3 4 44 3 0 51 129

Total 12 15 13 0 40 14 187 13 0 214 11 10 4 0 25 4 169 10 0 183 462
12:00 PM 2 4 5 0 11 2 54 3 0 59 5 0 2 0 7 1 45 1 0 47 124
12:15 PM 2 2 8 0 12 5 55 2 0 62 4 4 1 0 9 2 31 3 0 36 119
12:30 PM 4 1 1 0 6 4 53 3 0 60 3 4 0 0 7 1 37 3 0 41 114
12:45 PM 3 6 3 0 12 7 63 6 0 76 4 3 1 0 8 2 38 2 0 42 138

Total 11 13 17 0 41 18 225 14 0 257 16 11 4 0 31 6 151 9 0 166 495




Your Company Name Here

This is your address
Your City, State, Zip Code

Your Tagline Here

File Name : 0214 60 CC_Y_Neosho July2021
Site Code : 0214
Start Date : 7/21/2021
Page No 12
Groups Printed- All Vehicles (no classification)
RT CC/Y US 60 Northbound Approach UsS 60
Southbound Westbound Northbound Eastbound
Start Time | Right \ Thru \ Left \ U-Turn \ App. Total Right \ Thru \ Left \ U-Turn \ App. Total Right \ Thru \ Left \ U-Turn \ App. Total Right \ Thru \ Left \ U-Turn \ App. Total | Int. Total \
01.00 PM 2 5 4 0 11 5 56 4 0 65 7 5 0 0 12 1 43 2 0 46 134
01:15 PM 3 3 8 0 14 2 56 5 0 63 2 7 2 0 11 0 53 5 0 58 146
01:30 PM 5 6 6 0 17 5 50 10 1 66 7 8 0 0 15 0 48 4 0 52 150
01:45 PM 1 4 2 0 7 7 48 1 0 56 4 1 0 0 5 1 39 1 0 41 109
Total 11 18 20 0 49 19 210 20 1 250 20 21 2 0 43 2 183 12 0 197 539
02:00 PM 2 4 1 0 7 6 54 1 0 61 3 4 1 0 8 0 47 2 0 49 125
02:15 PM 2 2 7 0 11 4 41 3 0 48 3 2 0 0 5 0 50 3 0 53 117
02:30 PM 4 3 5 0 12 6 41 3 0 50 3 5 0 0 8 0 40 4 0 44 114
02:45 PM 3 2 9 0 14 4 48 3 0 55 0 2 1 0 3 0 52 1 0 53 125
Total 11 11 22 0 44 20 184 10 0 214 9 13 2 0 24 0 189 10 0 199 481
03:00 PM 2 6 7 0 15 4 53 5 0 62 2 6 0 0 8 0 47 3 0 50 135
03:15 PM 2 4 7 0 13 9 43 7 0 59 4 7 1 0 12 0 68 4 0 72 156
03:30 PM 1 5 3 0 9 7 57 6 0 70 5 3 2 0 10 4 57 3 0 64 153
03:45 PM 6 3 5 0 14 12 56 12 0 80 2 3 0 0 5 1 55 1 0 57 156
Total 11 18 22 0 51 32 209 30 0 271 13 19 3 0 35 5 227 11 0 243 600
04:00 PM 7 12 4 0 23 12 60 3 0 75 9 2 0 0 11 1 59 1 0 61 170
04:15 PM 7 6 9 0 22 9 68 11 0 88 4 3 0 0 7 0 40 7 0 47 164
04:30 PM 6 6 6 0 18 12 63 2 0 77 5 6 1 0 12 2 64 3 0 69 176
04:45 PM 7 9 7 0 23 7 65 4 0 76 3 7 0 0 10 0 46 8 0 54 163
Total 27 33 26 0 86 40 256 20 0 316 21 18 1 0 40 3 209 19 0 231 673
05:00 PM 5 7 1 0 13 6 61 3 0 70 3 7 1 0 11 0 54 7 0 61 155
05:15 PM 3 4 8 0 15 5 85 4 0 94 3 4 3 0 10 0 61 4 0 65 184
05:30 PM 5 9 2 0 16 5 66 8 0 79 9 9 1 0 19 0 41 2 0 43 157
05:45 PM 5 9 5 0 19 7 54 6 0 67 5 5 0 0 10 1 47 6 0 54 150
Total 18 29 16 0 63 23 266 21 0 310 20 25 5 0 50 1 203 19 0 223 646
06:00 PM 4 8 8 0 20 12 57 6 0 75 3 5 2 0 10 1 39 5 0 45 150
06:15 PM 5 10 8 0 23 3 55 6 0 64 3 3 2 0 8 1 36 3 0 40 135
06:30 PM 6 6 6 0 18 7 51 4 0 62 1 1 0 1 3 0 37 1 0 38 121
06:45 PM 6 7 4 0 17 6 31 5 0 42 2 4 0 0 6 2 47 2 0 51 116
Total 21 31 26 0 78 28 194 21 0 243 9 13 4 1 27 4 159 11 0 174 522
Grand Total 164 205 254 0 623 239 2467 179 1 2886 207 208 42 1 458 39 2168 141 0 2348 6315
Apprch % 26.3 329 40.8 0 8.3 85.5 6.2 0 45.2 45.4 9.2 0.2 1.7 92.3 6 0
Total % 2.6 3.2 4 0 9.9 3.8 39.1 2.8 0 45.7 3.3 3.3 0.7 0 7.3 0.6 34.3 2.2 0 37.2
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SWITZC1
Text Box
Route 60 - See page 4 of 4
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