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INTRODUCTION 
Spalding DeDecker Associates, Inc. (SDA) has been retained by the City of St. Clair to evaluate 
an alternative roadway geometry for M-29 (N. Riverside Dr.) between Clinton Avenue and Vine 
Street within the City of St Clair.   Midwestern Consulting, LLC, assisted in the preparation of the 
evaluation.  The alternative geometry was developed by City personnel based on previous 
planning and research efforts toward implementing their long-term vision for the M-29 corridor 
within the Downtown Business District. M-29 is under the jurisdiction of the Michigan 
Department of Transportation (MDOT).   
 
 
SCOPE OF STUDY 
The scope of this study is to collect traffic volume and speed data and analyze this data to 
determine Level of Service (LOS) for through traffic as well as intersection operation at 
Trumbull, Jay and Vine streets for existing conditions and compare them to proposed 
modifications for the corridor.  SYNCHRO Version 7 software from Trafficware, which utilizes 
the methodologies of the Highway Capacity Manual (HCM), is used to analyze the traffic 
conditions and calculate the travel speeds along the corridor for the various scenarios.  Traffic 
volumes are projected to 2020 to forecast future levels of service. 
 
The proposed modifications include the construction of an 11-foot-wide median boulevard with 
northbound to westbound turning movements permitted at Trumbull, Jay and Vine streets.  The 
complete data and results of the analyses are provided in the Appendices. 
 
TRAFFIC VOLUMES 
Traffic volume data for this analysis was collected by MDOT from April 19 through April 21, 
2010.  Average Daily Traffic (ADT) volume in 2010 is 13,150; peak hour volumes between 7:00-
9:00a.m. and 3:00-5:00p.m. are summarized below. 
 

2010 Peak Hour Traffic Volumes on M-29 
Roadway 
Direction 

AM Peak Avg. 
Volume 

PM Peak Avg. 
Volume 

NB M-29 414 vehicles 564 vehicles 
SB M-29 423 vehicles 552 vehicles 

     
Turning movement counts at streets and driveways along the corridor were collected by SDA on 
April 8, 2008, for use in a previous study that SDA performed for the City.  These turning 
movement counts were interpolated to match the 2010 volumes provided by MDOT for use in 
this analysis.  Traffic volumes for 2020 were projected with a 1.5% annual growth rate.  More 
detailed hourly traffic volume data can be found in the Appendices.   
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EXISTING CONDITIONS  
 
Roadway Cross Section 
M-29 is a four lane roadway with two northbound lanes and two southbound lanes of travel in 
each direction and on-street parallel parking on both sides of the roadway.  The existing speed 
limit is 30 mph. Turning movements from M-29 take place from the through lanes to the side 
streets and commercial driveways along the west side of the roadway.  Palmer Park is adjacent 
to the east side of the roadway.  There is a signalized intersection near the southern limit of this 
roadway segment at Clinton Avenue, but there are no other signals within the influence of this 
study. 
 
 
 
 

 
 
 
 
Level of Service – Through movements 
The Level of Service (LOS) for through movements in the corridor within the study limits was 
analyzed and found to be consistently at LOS “A”.  For reference, the table below (HCM 2000, 
Exhibit 15-2) provides a breakdown of the LOS designations by the class of roadway. M-29 is 
deemed a Class IV Roadway. 
 

Urban Class I II III IV 
Range of free-flow speeds (FFS) 55 to 45 mph 45 to 35 mph 35 to 30 mph 35 to 25 mph 

Typical FFS 50 mph 40 mph 35 mph 30 mph 
LOS Average Travel Speed (mph) 

A > 42 > 35 > 30 > 25 
B > 34-42 > 28-35 > 24-30 > 19-25 
C > 27-34 > 22-28 > 18-24 > 13-19 
D > 21-27 > 17-22 > 14-18 > 9-13 
E > 16-21 > 13-17 > 10-14 > 7-9 
F <= 16 <= 13 <=10 <= 7 
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Level of Service – Turning Movements 
 
Turning movements at the stop-controlled eastbound approaches of Trumbull, Jay, and Vine 
streets currently operate with Levels of Service varying from LOS A to LOS C during peak 
hours.  For reference, the table below (HCM 200, Exhibit 17-2) provides a breakdown of the 
LOS designations for stop controlled minor street approaches: 
 

Level Of Service Average Control Delay (sec/veh) 
A 0-10 
B > 10-15 
C > 15-25 
D > 25-35 
E > 35-50 
F > 50 

  
 
 
 
PROPOSED IMPROVEMENTS 
 
Roadway Cross Section 
 
The proposed improvements associated with this study involve the addition of a divided 
boulevard section from just north of Clinton Avenue to just south of Vine Street.  Left turns from 
NB M-29 would only be allowed at Trumbull Street, Jay Street and Vine Street.  On-street 
parallel parking would remain on both sides of the roadway.  
 
 
 
 
 
 
Traffic Volumes 
Current traffic volumes were projected to 2020 at a 1.5% annual growth rate. 
 

2020 Peak Hour Traffic Volumes on M-29 
Roadway 
Direction 

AM Peak Avg. 
Volume 

PM Peak Avg. 
Volume 

NB M-29 464 vehicles 655 vehicles 
SB M-29 491 vehicles 641 vehicles 
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Photomatched images of proposed M-29 Boulevard Sect ion  

 
 
Levels of Service – Through movements 
 
The LOS for the proposed boulevard section remains consistently LOS A.  No reduction in 
capacity or LOS is found with the proposed boulevard section.  Left turn vehicles are taken out 
of the northbound through lane and channeled into designated left turn lanes at Trumbull, Jay 
and Vine streets. 
 
Levels of Service- Turn movements 
 
Turning movements from Trumbull and Jay varied between LOS A and B, for which the 
eastbound approaches are only permitted to turn right, or southbound, with the boulevard 
concept.  However, the resulting eastbound movements from Vine are forecasted to degrade 
with the proposed boulevard operation, as shown in the table below. 
 
   

Resulting Turn Movement LOS with Proposed Improveme nts 
 

2010 2020  Movement  
AM PM AM PM 

EB Vine St Left/Right C/15.5 s E/38.4 s C/18.4 s F/89.0 s 
EB Jay St Right A/9.8 s B/10.5 s B/10.1 s B/11.0 s 

EB Trumbull St Right A/9.8 s B/10.3 s B/10.1 s B/10.8 s 
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CONCLUSIONS and RECOMMENDATIONS 
 
The analysis revealed that M-29 corridor north of Clinton Avenue to Vine Street currently 
operates at a high level of service and is anticipated to continue to operate at a high level of 
service under the existing configuration in the future.  With the implementation of the proposed 
boulevard, the M-29 corridor is anticipated to remain at the same high level of service with a 
slight improvement in travel speed for northbound M-29 due to the separation of left turn 
movements into dedicated lanes at Trumbull Street, Jay Street and Vine Street.  No queuing is 
anticipated at any of the proposed northbound left turn lanes under any scenario. 
 
Currently, the minor street approaches to M-29 operate at LOS C or better.  With the 
implementation of the proposed boulevard, the approaches of Jay and Trumbull streets are 
anticipated to continue to operate at LOS C or better.  However, the eastbound Vine Street 
approach is anticipated to drop to LOS E in the 2010 PM peak period and LOS F in the 2020 
PM peak period.   
 
The increase in delay for the eastbound Vine Street approach with the proposed boulevard is 
expected due to all the redirected left turns along the corridor being completed at this 
intersection.  If traffic utilizes this intersection for all the redirected eastbound-to-northbound left 
turns as forecasted, a traffic signal may become warranted. Therefore, any physical 
improvements to this intersection should be made with the consideration for a possible traffic 
signal installation in the future. 
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AM - Proposed Blvd ��������
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Future AM - Existing Conditions ��������

��	
�������������������� ����������������

 �����

Arterial Level of Service: NB Riverside

!���" ���#�� !�� $������

���������� %�	� &��#�'( ����&�( &��( ����	

�������$#� � ��)� ��)* �)� �+

����,����� - �)- �.)/ �)� ��

0�"�� �� �)� *)- �)� �/

1����� �- �)� ��)� �)� �*

���� ��)* //)� �). �.

Arterial Level of Service: SB Riverside

!���" ���#�� !�� $������

���������� %�	� &��#�'( ����&�( &��( ����	

1����� �- �)� *)/ �)� ��

0�"�� �� �). �*)+ �)� ��

����,����� - �)� �)+ �)� ��

�������$#� � �)+ ��)� �)� �*

���� *)/ /�)* �). �+



Arterial Level of Service

Future AM - Proposed Blvd ��������

��	
�������������������� ����������������

 �����

Arterial Level of Service: NB Riverside

!���" ���#�� !�� $������

���������� %�	� &��#�'( ����&�( &��( ����	

�������$#� � ��)� ��)* �)� �+

�� �)� ,)- �)� �+

����.����� / �)� +)� �)� ��

0�"�� �� �)� ,)� �)� ��

�� �)� �/)� �)� �,

1����� �/ �)� -)� �)� ��

���� �/), *�)� �)- �-

Arterial Level of Service: SB Riverside

!���" ���#�� !�� $������

���������� %�	� &��#�'( ����&�( &��( ����	

1����� �/ �)� ,)+ �)� ��

�� �)� -)+ �)� �,

0�"�� �� �)+ �/)/ �)� �,

����.����� / �)/ �)- �)� ��

�� �)� *)� �)� �*

�������$#� � ,), �*)+ �)� �/

���� ��)/ *�)� �)- �+



Arterial Level of Service

Future PM - Existing Conditions ��������

��	
�������������������� ����������������

 �����

Arterial Level of Service: NB Riverside

!���" ���#�� !�� $������

���������� %�	� &��#�'( ����&�( &��( ����	

�������$#� � ��)* �+)� �)� �+

����,����� + �)- �-)� �)� ��

.�"�� �� �)+ *)- �)� �/

0����� �+ �)+ ��)� �)� ��

���� �/)� ��)� �)- �+

Arterial Level of Service: SB Riverside

!���" ���#�� !�� $������

���������� %�	� &��#�'( ����&�( &��( ����	

0����� �+ �)+ *)* �)� ��

.�"�� �� �)* �*)- �)� ��

����,����� + �)- �)1 �)� ��

�������$#� � ��)/ �1)1 �)� �1

���� ��)+ /+)- �)- �-



Arterial Level of Service

Future PM - Proposed Blvd ��������

��	
�������������������� ����������������

 �����

Arterial Level of Service: NB Riverside

!���" ���#�� !�� $������

���������� %�	� &��#�'( ����&�( &��( ����	

�������$#� � ��)* �+)* �)� �+

�� �)� *), �)� �-

����.����� + �)� -)� �)� ��

/�"�� �� �)+ *)+ �)� �0

�� �)� �,)� �)� ��

1����� �+ �), -)� �)� �0

���� �0)� ��)+ �), �+

Arterial Level of Service: SB Riverside

!���" ���#�� !�� $������

���������� %�	� &��#�'( ����&�( &��( ����	

1����� �+ �)+ *)� �)� ��

�� �)� ,)0 �)� ��

/�"�� �� �)� ��)� �)� ��

����.����� + �), �)0 �)� �*

�� �)� 0)� �)� �0

�������$#� � *)- �0)- �)� �+

���� ��)0 0�)� �), �-



Arterial Level of Service

PM - Existing Conditions ��������

��	
�������������������� ����������������

 �����

Arterial Level of Service: NB Riverside

!���" ���#�� !�� $������

���������� %�	� &��#�'( ����&�( &��( ����	

�������$#� � ��)� ��)* �)� �+

����,����� - �)- �+). �)� ��

/�"�� �� �)� *)- �)� �.

0����� �- �)� ��). �)� �*

���� �+)� .*)1 �)+ �-

Arterial Level of Service: SB Riverside

!���" ���#�� !�� $������

���������� %�	� &��#�'( ����&�( &��( ����	

0����� �- �)� *)1 �)� ��

/�"�� �� �)1 �*)� �)� ��

����,����� - �)- �)+ �)� ��

�������$#� � *)� �-)� �)� ��

���� ��)+ .�). �)+ �1



Arterial Level of Service

PM - Proposed Blvd ��������

��	
�������������������� ����������������

 �����

Arterial Level of Service: NB Riverside

!���" ���#�� !�� $������

���������� %�	� &��#�'( ����&�( &��( ����	

�������$#� � ��)* ��)+ �)� �+

�� �)� ,)- �)� �*

����.����� - �)� *)� �)� ��

/�"�� �� �)� ,)� �)� ��

�� �)� �-), �)� �,

0����� �- �)- +), �)� �1

���� �+)� 1�), �)+ �-

Arterial Level of Service: SB Riverside

!���" ���#�� !�� $������

���������� %�	� &��#�'( ����&�( &��( ����	

0����� �- �)� ,)1 �)� ��

�� �)� +)1 �)� ��

/�"�� �� �)* �-)� �)� ��

����.����� - �)- �)- �)� ��

�� �)� 1)� �)� �1

�������$#� � ,)* �1)* �)� �-

���� ��)� 1�)+ �)+ �*



HCM Unsignalized Intersection Capacity Analysis
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HCM Unsignalized Intersection Capacity Analysis

14: Vine St & Riverside ���������
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