
STERLING HEIGHTS 
MASTER ROAD PLAN 

Final Report 

Prepared by: 

PARSONS BRINCKERHOFF MICHIGAN, INC. 

March 31,1998 



Sterling Heights Master Road Plan-Final Report 

TABLE OF CONTENTS 

1.0 Introduction 

1.5 Project Development 

Other Issues 

2.0 Previous Studies 

3.0 Existing Conditions 

Surveys 

Population Growth 

Land Development 

Signal Locations/Number of Lanes 

Traffic Volumes 

Level of Service 

Crash Data 

Critical Crash Locations 

Transit Data 

4.0 Identify Alternatives to be Analyzed 

Programmed Roadway Improvements 

Ranking Procedure 

5.0 Special Analysis of Critical Crash Locations 

6.0 Future Year 2020 Alternatives Analysis 

Individual Alternatives Analyzed 

Combinations of Alternatives Analyzed 

Preliminary Cost Estimates 

Ranking Procedure for the Alternatives 

Recommended 1998 Master Road Plan 

Recommended Roadway and Right-of-way Standards 

Staging of Improvements 

Appendix A 

Appendix B 

Appendix C 

PAGE 

1 



Sterling Heights Master Road Plan-Final Report 

LIST OF TABLES 

PAGE 

Table 2 - Total Amount of Undeveloped Land in Sterling Heights by Category 5 

Table 3 - Signal Location Summary 8 

Table 4 - Volume-to-Capacity Level of Service Definitions 16 

Table 5 - Street Summary Information - Daily and PM Peak Hour VIC 17 

Table 6 - Summary of Crash Quadrants Combined into One Intersection 23 

Table 7 - Sterling Heights Crash Frequency and Crash Rates on Arterial Highways 25 

Table 8 - Sterling Heights Crash Frequency and Crash Rates at Cross-overs 28 

Table 9 - Sterling Heights Crash Summary 24 

Table 10 - Location and Year of Fatal Crashes 3 1 

Table 1 1 - Existing Conditions Street Summary Information - Ranking of Roadway 

Segments by Average Daily Traffic and Level of Service 4 1 

Table 12 - Southeast Michigan Council of Governments 2020 Regional Transportation 

Plan Widening Projects for Sterling Heights and Adjacent Communities 5 7 

Table 13 - PM Peak Hour Alternatives Analysis: Comparison of Vehicle-Hours-Traveled 

and Congested Vehicle-Hours-Traveled within the City of Sterling Heights 59 

Table 14 - PM Peak Hour Comparison of Vehicle-Hours-Traveled and Congested 

Vehicle-Hours-Traveled within the City 6 1 

Table 15 - Improvements in the Sterling Heights 1980 Master Road Plan 62 

Table 16 - Preliminary Cost Estimate by Roadway Segment 64 

Table 17 - Comparison of Dollar Value of Annual Hours Saved and Estimated Cost by 

Alternative 67 

Table 18 - Ranking of Congested Vehicle-Hours-Traveled and Cost for Each Alternative 

in the PM Peak Hour 69 

Table 19 - Ranking Procedure for Alternatives 7 1 

Table 20 - PM Peak Hour Alternative Analysis: Preliminary Ranking Comparison Sorted 

by 2: 1 Ranking, Then by 1 : 1 Ranking 73 

Table 21 - PM Peak Hour Alternative Analysis: Preliminary Ranking Comparison Sorted 

by 1 : 1 Ranking, Then by 2: 1 Ranking 74 
1 



Sterling Heights Master Road Plan-Final Report 

Table 22 - Recommended Right-of-way Requirements for Major Thoroughfares and 

Collector Streets 76 

Table 23 - 1998 Master Road Plan Roadway Improvement Timeline and Estimate Cost 80 



Sterling Heights Master Road Plan-Final Report 

LIST OF FIGURES 

PAGE 

Figure 1 - Existing Traffic Signals and Total Number of Lanes 

Figure 2 - Average Daily Traffic Volumes for Existing Conditions 

Figure 3 - PM Peak Hour Traffic Volumes (5:OO to 6:00 PM) for Existing Conditions 

Figure 4 - Accident Rate Definition, Daily Street Segment Level of Service and 

Intersection Accident Rates (1 994- 1996) for Existing Conditions 

Figure 5 - PM Peak Hour (5:OO to 6:00 PM) Street Segment Level of Service 

for Existing Conditions 

Figure 6 - Crash Severity for Sterling Heights for 1 994- 1996 

Figure 7 - Percentage of Crash Types for 1994-1996 

Figure 8 - Critical Crash Locations Based on 1994-1996 Crash Data 

Figure 9 - SMART Bus Routes for the City of Sterling Heights 

Figure 10 - Future Total Number of Lanes 

Figure 11 - 1998 Master Road Plan Thoroughfare and Collector Road Map 

Figure 12 - ROW Requirements for Proposed Arterial Network for the 

1998 Master Road Plan 



Sterling Heights Master Road Plan-Final Report 

STERLING HEIGHTS MASTER ROAD PLAN UPDATE 

1.0 INTRODUCTION 

The City of Sterling Heights is located in western Macomb County, in close proximity to the rapidly growing 

development continue in the several regions of the City. Current projections indicate that the City population 
will reach approximately 140,000 at build-out. The continued growth, combined with rapid growth in adjacent 
municipalities, places a heavy demand on the City's roadway network. 

The purpose of this report is to document existing roadway deficiencies, identify areas of growth and congestion 
in the community, and provide solutions to the identified problems. The purpose of the Master Road Plan is to 
provide a foundation from which the City may schedule construction of needed roadway improvements and/or 
new roadway segments. Previous Master Road Plans were reviewed for the City of Sterling Heights. Data was 
collected from the City of Sterling Heights, surrounding communities, the Macomb County Road Commission 
(MCRC), the Southeast Michigan Council of Governments (SEMCOG), and the Michigan Department of 
Transportation (MDOT). The data collected included traffic count information, signal information, crash 
information, future improvements, and cost estimates. Existing conditions were analyzed and summarized. 
SEMCOG's TRANPLAN (TRANsportation PLANning) model was utilized for the assessment of alternatives 
for the forecast year of 2020. SEMCOG has a seven county southeast Michigan TRANPLAN model, which 
was used for the Sterling Heights Master Road Plan. TRANPLAN is an integrated suite of programs for 
forecasting the impacts of alternative land use scenarios and/or transportation networks. It is used as a travel 
demand forecasting software which forecasts future year volumes. The final chapter of this report includes the 
proposed Master Road Plan to handle the forecast traffic volumes for the year 2020. 
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1.5 PROJECT DEVELOPMENT 

The first step for Parsons Brinckerhoff Michigan, Inc. (PBM) in the Sterling Heights Master Road Plan Update 
was to review zoning maps, previous Master Road Plans, aerial photography, traffic studies, available GIs data, 
the Municipal Improvement Program, the Capital Improvement Plan, crash data, future land use plans, M-59 
studies, public transit data, and right-of-way data. 

A survey was sent to the City Manager, Planning Commission, and City Council in order to receive public 
input. The results of the survey were used to set the direction of the study, as well as ensuring that critical 
issues were identified. 

PBM requested proposed roadway improvement plans from the surrounding communities. These 
improvements, as well as those listed in the Municipal Improvement Program and in SEMCOG's 2020 Regional 
Transportation Plan, were utilized in the calibration/validation of the southeast Michigan TRANPLAN model. 
The improvements added capacity by adding new laneage along select roadways. 

The existing conditions data was compiled and presented to the Traffic Advisory Committee (TAC). The data 
included the surveys regarding the Master Road Plan Update, population growth within the City, land 
development, signal locations, number of lanes, traffic volumes, level of service, crash data, and transit data. 

Monthly meetings were held with the TAC, and regularly with the City of Sterling Heights staff, as a review 
process. The meetings looked to identify problems. Through these meetings, a list of roadway deficiencies and 
possible solutions were developed. 

The TAC held a Public Informational Meeting in order to solicit additional problems and possible solutions 
from the City of Sterling Heights residents. There was one alternative that came from the public: adding on- 
and off-ramps to M-53 at Clinton River Road. 

The individual solutions and cost estimates were analyzed. The individual alternatives did not provide 
congestion relief on their own; therefore individual alternatives were then combined. The combination 
alternative results and cost estimates were also analyzed. The Planning Commission became involved with 
TAC in final product development. 

A draft Master Road Plan report was reviewed by the City of Sterling Heights, TAC, and Planning Commission. 
The comments received were incorporated in the final report. 

The Planning Commission will hold a Public Hearing on the final draft report. 

OTHER ISSUES 

There were some issues raised from the survey responses that are critical issues, but they are not appropriate to. 
be addressed in a master road plan update. Some of these issues are marginal access roads, alleviating cut- 
through traffic, curb cuts, and signal timings. These each need to be addressed on a case-by-case basis. The 
master road plan update is to address the transportation needs for the entire arterial roadway network. Some the 
issues raised above need to be addressed and studied in a traffic engineering context, as they deal with local 
roadway issues. The traffic signal timings are not utilized in the travel demand forecasting model that was used 
for the master road plan update, so the quality of the signal timing is not key in this analysis. It is agreed that 
signal systems need to be checked and revised to meet the current demands of the roadway network on a 
reoccurring basis. Each of these issues need to be studied independently to identify and fix problem areas. 
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2.0 PREVIOUS STUDIES 

1980 City of Sterling Heights Master Road Plan. Existing conditions were analyzed by looking at traffic 
volumes, the capacity of the existing roadway network, and crash data. Traffic projections, which took into 
account proposed developments, were converted into roadway requirements. Projections were based on the 
1965 TALUS (Transportation and Land Use Study) report. Recommended roadway and right-of-way standards 
were reviewed. Macomb County Road Commission adopted 11 foot lanes as the standard lane width, while the 
Federal Highway Administration encouraged standard 12-foot lanes. The City of Sterling Heights als 
foot lanes as the standard lane width. Recommendations for the arterial system, secondary thoroughfares, and 
collector streets were provided. The recommendations included obtaining the right-of-way needed to establish 
continuity along thoroughfares and reconstruct existing roadways toward ultimately required widths. 

Report on City Road Needs. The report was generated by the City Development Department and outlines the 
major roadway needs, as well as the financing of the program. The report stated that the projected growth of the 
City would bring continued traffic problems, since a substantial portion of the arterial roadway system operates 
beyond capacity. Economic development is attracted by good roadways and unless the City recognizes that, the 
growth that would come to the City would go elsewhere. The report recommended that the City Council 
consider the following: discussing the recommended citywide roadway improvement program as a whole; 
recognize that the voters of the community should be given an opportunity to accept or reject the program as 
presented in the report; consider forming a Citizens Task Force that may study the issue and ultimately 
spearhead an effort to present the facts to the community as a whole. 

1990 Traffic Circulation Plan Section 5 and 6. This study evaluated street patterns and prepared a unified 
traffic circulation plan providing appropriate access to major roads for Sections 5 and 6 in the northwest part of 
the City of Sterling Heights. Intersections of internal public streets with arterial streets at % mile points were 
established as important to provide the signal spacing which encourages progressive traffic movement at arterial 
speeds. -The circulation plans for Sections 5 and 6 are a refinement of the 1980 Master Thoroughfare Plan. 

1992 Traffic Study to update portions of the 1980 City of Sterling Heights Master Road Plan. Since the 
publication of the 1980 City of Sterling Heights Mmter Road Plan there have been land use changes, due to the 
addition of office and commercial areas, in Sections 5 and 6. The update concentrated on three roadway 
segments that were reconstructed due to the City of Sterling Heights Bond Program. The three segments 
examined were Ryan Road from 18 Mile Road to M-59; Dodge Park from 15 Mile Road to Metropolitan 
Parkway (1 6 Mile Road); and 17 Mile Road from Mound Road to Dequindre Road. The three segments had 24 
hour machine traffic counts taken, as well as afternoon peak hour turning-movement counts at the signalized 
locations. The 1980 Master Road Plan suggested widening these three segments to five lanes. The Traffic 
Study agreed that the widening of these segments should occur in the near future for Dodge Park and 17 Mile 
Road. It was determined that the widening of Ryan Road north of 18 Mile Road was to wait until development 
occurred, but south of 18 Mile Road was to be widened in the near future. A Traffic Signal Warrant Study was 
conducted at the Ryan Road118 % Mile Road intersection. The results found that signal installation was not 
warranted, at the time of the study. 
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3.0 EXISTING CONDITIONS 

This chapter will cover the surveys regarding the Master Road Plan Update, the population growth, land 
development, signal locations, number of lanes, traffic volumes, level of service, crash data, and transit data. 

SURVEYS 

rvey forms were sent out to the City Manager, Planning Commission, and City Council in order to receive 
public input for the Sterling Heights Master Road Plan (MRP) Update. Input into the MRP Update is crucial in 
setting the direction of this study and ensuring that critical issues are identified. The survey focused on three 
areas: issues of concern regarding the MRP Update, critical areas of the City, and any general comments. The 
main issues focused around reducing cut through traffic and the 18 Mile Road completion. A summary of the 
survey results are as follows: 

Issues of Concern Regarding the Master Road Plan Update: 
Decrease demand at intersections 
Look at increased traffic flow at Sterritt Road and Fox Hill Road 
Have select roads carry the majority of traffic so all the roads do not have to be five lanes 
Funding of improvements 
Completion of M-59: how it will effect the City 
Traffic flow withlwithout the 18 Mile Road completion between Hayes Road and Utica Road 
Use the best information and the latest technology so that the MRP conservatively reflects road and 
transportation needs 
The MRP should follow the Master Land Use Plan 
Special interest groups will interfere with good road planning 

Critical Areas of the City: 
Northwest quadrant is experiencing tremendous growth without any road improvements 
Improve traffic flow for east-west traffic from Clinton Township to Troy 
Eliminate cut through traffic, especially in the northeast quadrant 
Adequacy of the north-south and east-west roads 
Extension of the M-53 freeway to Mound Road 
Add the 18 Mile Road connector; the safety of the residents come first 
Decrease the amount of curb cuts and add marginal access roads 
Metropolitan Parkway should be expanded to 6 or 8 lanes 
Extension of 17 Mile Road and 19 Mile Road would be to costly due to wetlands and land acquisition 
Combine driveways along Van Dyke Road 
Marginal access roads along Mound Road 
Completion of Ryan Road and Dequindre Road 

Comments: 
Major road contracts should not be given to the lowest developer but to the lowest cost to build and 
maintain over a 10 year period 
MRP should be user friendly and used for guidance when making decisions on future development of the 
City; residents concerns are that new development brings congestion and cut through traffic through 
residential areas 
Mass transit or other transportation modes are not an alternative 
MRP should not be influenced by vocal minorities, but should reflect a truly professional determination of 
need 
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accommodated if they do not unreasonably impact other roadways 
Use sound road planning principles 
Bigger is not better; expansion brings more trafic; improve signal timings, limit right-turn-on-red, restrict 
curb cuts, add marginal access roads 
Decrease cut through traffic 
Look at intersections along Utica Road, Canal Road, Clinton River Road due to them not being 
perpendicular and often offse 

POPULATION GROWTH 

The City of Sterling Heights has experienced a continued increase in population over time. The most dramatic 
growth occurred between 1960 and 1980. In 1960 the population for the City was only 14,622 and in 1996 the 
population had grown to 121,900. The population for the year 2000 has been estimated by the Sterling Heights 
Office of Planning and Zoning to be 124,600. The projection is based on a factor determined by using the 
number of households and the 1990 population. The City's population was obtained from SEMCOG, the 
Southeast Michigan Council of Governments and from the Sterling Heights Office of Planning and Zoning and 
is shown in Table 1. 

Table 1-Change in Population over Time 

ar 2000 by the Sterling Heights Office of Planning and Zoning 

Year 
1960 
1970 

LAND DEVELOPMENT 

3.47% 
5.76% 

1996 
2000" 

The city street directory and the zoning district map were provided by the City of Sterling Heights. From those 
two sources, along with aerial photography, the existing undeveloped land within the City was identified. This 
information was confirmed by the Office of Planning and Zoning. The City of Sterling Heights has 
approximately 23,5 14 acres of land, of which 2,088.9 acres are undeveloped. Undeveloped land is land that has 
the potential to be developed. It does not include parks. Table 2 summarizes the undeveloped land in Sterling 
Heights by category, to date. There is approximately 8.9-percent of undeveloped land within the city. 

Population 
14,622 
61.365 

* = Indicates the projected population for the ye 

121,900 
124,600 

% Change 

3 19.68% 

Table 2-Total Amount of Undeveloped Land in Sterling Heights 

1 Planned Center District I 16.98 1 

Description of Type 
Commercial 
Ofice Research 
Technical Research Office 

Industrial I 336.76 
Office 164.75 

Acres 
245.6 1 

13.54 
5.46 

I 

Residential 1,305.84 
Source: City of Sterling Heights Office of Planning & Zoning 

i by Category 
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SIGNAL LOCATIONSNMBER OF LANES 

The signal timing plans provided lane configurations at each signalized intersection, as well as the signal 
timings. There are 140 signalized intersections within the City. The roadway segments with the majority of the 
traffic signals are the boulevards: Metropolitan Parkway (16 Mile Road) (16 signals), Mound Road (20 
signals), Van Dyke Road (24 signals), and M-59/Hall Road (18 signals). The boulevards have signalized 
Michigan left-turns (turn-around), as well as signalized intersections. The number of lanes on the roadway 
segments to date, have also been recorded. There are a number of roads built within the maximum right-of- 
way, for example: 14 Mile Road (five lanes), 15 Mile Road (five lanes), Mound Road (eight lanes south of 17 
Mile Road), and Van Dyke Road (six lanes south of 18 Mile Road). The laneage for M-59lHall Road only 
reflects the roadway currently under construction. The signal locations, as well as the existing number of lanes, 
are shown in Figure 1. The signal location summary and the intersection geometry are shown in Table 3. An 
example of how to read Table 3 is as follows. The first signalized intersection is 14 Mile, the primary street. 
The secondary street is what intersects the primary street. The number of lanes is then given by which leg is 
approaching the intersection. The legend is as follows: LT-left turn, RT-right turn, T-through, L - left turn 
phase, * - no movement on this leg. 

TRAFFIC VOLUMES 

Average daily traffic (ADT) volumes, as well as signal timing plans, for the City of Sterling Heights were 
obtained from the Macomb County Road Commission. The ADT volumes were counted between 1991 and 
1996. The count locations covered the major roadway segments within the City. There were approximately 
501t locations that were recounted either due to the age of the counts or because they were never originally 
counted. Many roadways within the City have experienced widening over the years, so it was important to 
recount some of the locations if the counts were taken prior to the roadway expansion. 

The ADT volumes, along with the year the counts were taken, are shown in Figure 2. The two roadways that 
handle the heaviest traffic volumes are M-59lHall Road and Van Dyke Road (south of 18 Mile Road), which 
average between 30,000 to 46,000 vehicles per day. Mound Road, Schoenherr Road, and Metropolitan 
Parkway (16 Mile Road) carry around 20,000 to 25,000 vehicles per day. 14 Mile Road and 15 Mile Road 
carry the majority of east-west traffic, behind Metropolitan Parkway (16 Mile Road), with between 12,000 and 
18,000 vehicles per day. Hayes Road, north of Utica Road, carries between 10,000 and 13,000 vehicles per 
day. 

The trafic counts provided by the County and State were broken down into hourly increments. This breakdown 
provided a means to calculate the PM peak hour. A sample of all the counts, scattered throughout the City, 
were taken in order to determine a PM peak hour of traffic. There are travel peaks due to the Chrysler and Ford 
factories, in addition to the typical businesses closing at 5:00 PM. The traffic volumes indicate a peak period 
between 4:00 to 6:00 PM, but the predominant PM peak hour was 5:00 to 6:00 PM. The roadways that 
experience the heaviest daily traffic in the PM peak hour are M-59/Hall Road and Van Dyke (south of 18 Mile 
Road) which average 1,700 to 4,000 vehicles per hour. Mound Road, Schoenherr Road, and Metropolitan 
Parkway (16 Mile Road) carry around 1,200 to 2,200 vehicles per hour. 14 Mile Road and 15 Mile Road carry 
the majority of east-west traffic, behind Metropolitan Parkway (16 Mile Road), with between 800 and 1,700 
vehicles per hour. Hayes Road, north of Utica Road, carries between 700 and 1,300 vehicles per hour. The PM 
peak hour volumes are shown in Figure 3. 
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Table 3-Signal Location Summary 
Intersection 

West Leg 
I 

Primary Street l~econdary Street I L T I  T I R T  

I I I I 

14 Mile l ~ v a n  1 1 ~ 1  2 1 * 
I 

14 Mile Streefkerk * 2 * 
14 Mile Mound (W) * 2 1  

I 

14 Mile Mound (E) * 2 *  
14 Mile Sterling Pond 1L 2 * 

I - I 

14 Mile Ivan Dyke I 1L 
Maple Lane 

14 Mile Schoenherr 
14 Mile Bunert 
14 Mile Hayes 

15 Mile Viceroy * 2 *  
15 Mile Rvan 1L 2 * 
. - -- 

15 Mile Mound (W) * 
15 MiIe Mound (E) * 
15 Mile Chrysler Dr. 1 

I - 1 I I 

15 Mile Ivan Dyke (W 1 * 1 2 1 1  
Van Dyke Q 
Teny Brook 

15 Mile Dodge Park 1 L 
15 Mile Maple Lane 
15 Mile Sterling Hts H.S. 1 
15 Mile Schoenherr 1 L 

115 Mile 1 Moravian 

I - . , 
16 Mile (WB) Dequindre (E) * 
16 Mile (EB) x-over WlRyan * 
16 Mile Ryan (W) * 
16 Mile Ryan 0 
16 Mile x-over ElRyan 
16 Mile Mound (W) 
16 Mile Mound (E) 
16 Mile (EB) x-over W/M-53 

Existing 

LT I T I RT 

Laneaee I 
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Table 3 Continued-Signal Location Summary 
Intersection 
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Table 3 Continued-Signal Location Summary 
Intersection Existing 

West Leg 1 East Leg 
I - - 

Primarv Street l~econdarv Street I L T I  T I R T I L T I  T I R T  

119 Mile IDequindre 

I t I 

19 Mile Mound ] * I 1  1 * 1 1 1  
19 Mile Merrill 1 1 1 1  * 1 l l *  

I I I I I I I 

19 Mile Ivan Dvke 1 1 ~ 2 ~ * 1 * ~ 1 ~ *  
19 Mile Clinton River Rd. * * * 1 1 *  

19 Mile Gainsley 1 1 * 1 1 *  
I I 

19 Mile 1 Schoenherr 0 
I . . I I 

19 Mile 1 ~choenherr B 1 * 1 2 1 * 1 * 1 2 1 1  
I . , I I I I I I 

19 Mile 1 Saal 1 1 1 1 1 * 1 1 1 1 1 *  
I I I I I I I 

19 Mile 1 ~ a v e s  1 1 1 2 1 * 1 * 1 3 1 *  

Laneage 
North Leg South Leg 

LT I T I RT LT I T IRT 

M-39 

M-59 
M-59 
M-59 
M-59 
M-59 
M-59 
M-59 (EB) 
M-59 (WB) 
M-59 (WB) 
M-59 (EB) 
M-59 (EB) 
M-59 (EB) 
M-59 
M-59 
M-59 (WB) 
M-59 (EB) 
M-59 (WB) 
M-59 (EB) 
M-59 (EB) 
M-59 
.M-59 

x-over w l ~ o u n a  
Mound (W) 
Mound Q 
x-over EMound 
x-over WNan Dyke 
Van Dyke 
Sterrit 
SB M-53 off-ramp 
NB M-53 off-ramp 
NB M-53 ramps 
Delco 
Northpoint 
x-over W/Schoenherr 
Schoenherr (W) 
Schoenherr Q 
x-over E/Schoenhen 
Westbrook 
x-over WfEastbrook 
Eastbrook 
x-over W/Hayes 
Hayes (W) 
.Haves (E\ 

1 4 '  ' 

, * , * . * , * , 4 . 1 . * . 2 , 1 , * . 2 , *  

* 2 1 * 2 * * 3 1 * * *  
* 2 * * 2 1 * * * * 3 1  
* * * * 3 * * * * 2 * *  
* 4 1 * * * 1 * * * * *  

1 2 * 1 2 * 1 1 * 1 1 *  
1 2 * 1 2 * 1 * * * 1 1  
* 4 * * * * 2 * * * * *  
* * * * 4 * 2 2 * * * *  
* 2 * * 2 1 * 2 * * * *  
* 4 1 * * * * 2 * * 2 *  
* * * * 4 1 * * 2 2 * *  
* 4 1 * * * 2 * * * * *  
* 4 2 * * * * 3 * * 3 1  
* * * * 4 2 * 3 * * 3 *  
* * * * 4 1 * * 1 2 * *  
* 4 1 * * * 2 * * * * 2  
* * * * 4 1 * * * 2 * *  
* 4 1 * * * 2 * * * * 2  
* 4 1 * * * 2 * * * * - 2 -  
* 5 1 * * * * 2 * * 2 1  

' 
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Tab le  3 Continued-Signal Location Summary 
Intersection 1- 

rimary Street ]secondary Street l L T l  T I R T  

Dequindre Tany (N of Elliott) * 1 *  
Deauindre Hosoital CN of 19 Mile) l l *  

/ ~ o u n d  Ix-over Nl14 Mile 1 * 1 * 1 *  
Mound x-overlSterling Dr S 1 * *  
Mound x-over NlSterling Dr N * * * 
Mound x-over Sf15 Mile 1 * *  
Mound x-over Nl15 Mile * * * 
Mound x-over Sl16 Mile 1 * *  
Mound x-over NI 16 Mile * * * 
Mound x-over Sf1 7 Mile 1 * *  
Mound x-over Nl17 Mile * * *  
Mound x-over Sf1 8 Mile 1 * *  
Mound x-over NI 1 8 Mile * * *  
Mound 18 1 0  Mile (W) * 1 1  

I . . 
f ~ o u n d  

I I 

118 1 0  Mile (E) 1 * 1 1 1 *  

IM-53 I~enwoodlSterling Pond 
/M-53 

I - 
I T R W / ~ ~  112 Mile I 2 L I  * I * 

IM-53 
I I I I 

Ix-over Sf1 5 Mile 1 2 1 * 1 *  
M-53 x-over Nl15 Mile * * *  
M-53 x-over SIBrougham * * *  
M-53 x-over SIBrougham 1 * *  - 

M-53 Ix-over Sf16 Mile 2 * I *  
M-53 Ix-over Nl16 Mile * * * 
tM-53 

I I I 

Ix-over Nl16 1 0  Mile 
M-53 x-over Sl17 Mile 2 * *  
M-53 x-over Nl17 Mile * * I  

Existing Laneage 1 
East Leg North Leg South Leg 

LT I T I RT LT I T I RT LT I T IRT 
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Table 3 Continued-Signal Location Summary 
Intersection I 

I west ~ e g  
I - 

I 

Primary Street l~econdary Street I L T l  T IRT 

Dodge Park Canterbury * 1 *  
Dodge Park 16 112 Mile * 1 *  
Dodge Park Plumbrook 1 1 *  
Dodge Park Utica 1 1 *  

Schoenherr I ~ c a v i a n  
Schoenherr Canterbury * 1 *  
Schoenherr Plumbrook (W) * 1 *  
Schoenherr Plumbrook (E) * 2  * 
Schoenherr Utica (W) * 1 1  
Schoenherr Utica (E) * 1 *  
Schoenherr Clinton River (W) * 2 *  
Schoenherr Clinton River (E) * 2 *  
Schoenherr S of Hall (M-59) 1 * *  

Existing Laneage 
East Leg North Leg South Leg 

LT ( T I RT LT ( T I RT LT I T IRT 

Utica 1 2 * * 2 1 2 * 1 * * *  
Hayes CIinton River I 1 * 1 1 * 1 1 * 1 1 *  
Haves Shoreline Dr * 2 * * 1 * 1 L 2 * 1 L 2 *  
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Table 3 Continued-Signal Location Summary 

Notes: 
1) M-59 (Hall Road) - Dequindre to Delco Blvd., is under construction. Information in this summary is current as of 
August 1997 
~ e g e n d :  
LT-left turn RT-right turn T-through L - left turn phase * - no movement on this leg 
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LEVEL OF SERVICE 

The SEMCOG roadway capacities were utilized along with the traffic volumes to determine the volume-to- 
capacity (VK) ratio for the roadway segments within the City. The VIC ratio is the ratio of vehicles traveling 
the roadway (demand flow rate) to the capacity of the roadway segment. The Transportation Handbook, by the 
Institute of Transportation Engineers (ITE) states that "roadway capacity represents the maximum number of 
vehicles that can pass a given point during a specified time period with reasonable expectancy under prevailing 

equated to a level of service (LOS) which is another way of evaluating the roadway system. There are 
of service, a condition as perceived by users of the roadway system. Level of service is similar to a grading 
scale where LOS A represents uncongested conditions and LOS F represents a breakdown in traffic flow. Table 
4 provides definitions for the VIC ratio and level of service. 

Table 4--Volume-to-Capacity Level of Service Definitions 
Level of 
Service 

A 

B 

C 

I because of congestion. Travel speed begins to be reduced by increasing I 

Interpretation 

Uncongested operations. The operation of vehicles is virtually unaffected 
by the presence of other vehicles. 
Very light congestion. Travel speeds tend to be the same as in LOS A, but 

D 

VIC Ratio 

Less Than 0.600 

0.600-0.699 
drivers have slightly less freedom to maneuver. 
Light congestion; occasional backups. The ability to maneuver within the 

I rate than they can discharge. Vehicles experience brief periods of I Greater 

0.700-0.799 
traffic s t r b  is affected by the presence of other-vehicles. 
Significant congestion. The ability to maneuver is severely restricted 

E 
F 

0.800-0.899 

The street summary information along major roadways within the City of Sterling Heights is shown in Table 5. 
The summary contains the roadway segment, the year the traffic count was taken, ADT and PM peak hour 
traffic volumes, daily and hourly capacities, total number of lanes, VIC by direction and combined (both 
directions), and a combined level of service for the daily and PM peak hour. The first entry in Table 5 is 
Dequindre Road between M-59fHall Road and 19 Mile Road. The count was taken in 1996. Northbound (NB) 
Dequindre Road ADT is 11,883 vehicles per day and southbound (SB) Dequindre Road ADT is 11,323 vehicles 
per day. The daily capacity is 9,500 vehicles per day per direction. There are four lanes south of M-59lHall 
Road reducing to two lanes. The daily VIC for NB Dequindre Road is 1.25 1, SB Dequindre Road is 1.192, and 
both directions of Dequindre Road (combined) is 1.221. The combined daily level of service on Dequindre 
Road between M-59lHall Road and 19 Mile Road is LOS F. The PM peak hour (5:OO to 6:00 PM) on NB 
Dequindre Road volume is 1,149 vehicles per hour and SB Dequindre Road is 841 vehicles per hour. The 
hourly capacity is 950 vehicles per hour per lane. The PM peak hour for VIC for NB Dequindre Road is 1.209 
(LOS F), SB Dequindre Road is 0.885 (LOS D), and a combined VIC is 1.047 with LOS F. 

volumes. 
Severe congestion. Operations are at or near capacity and is quite unstable. 
Total breakdown, stop-and-go operation. Vehicles are arriving at a greater 

I 

Figure 4 shows a graphical representation of the daily level of service and crash rates (1994 through 1996) for 
the existing conditions. The crash rates are discussed in the Crash Data section of the report. The City of 
Sterling 

0.900-0.999 
1.000 and 

I movement followed by stoppages. I 
Source: flE Transportation and Trafic Engineering Handbook 
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Table =met Summary Information - Dang and PM Peak H o u r  VK3 
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Table SStred Summary Information - Daily and PM Peak Hour VIC 
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Heights roadway segment level of service can be seen in Figure 4. Some of the roadway segments that are 
operating poorly throughout the day are: Dequindre Road, 15 Mile Road, between Dequindre Road and Ryan 
Road and Mound Road and Schoenherr Road; Van Dyke Road, south of 18 Mile Road; Hayes Road, north of 
Utica Road; Metropolitan Parkway (16 Mile Road), between Mound Road and Hayes Road; 18 Mile Road, 
between Mound Road and Van Dyke Road; 19 Mile Road, between Mound Road and Van Dyke Road; and 
Utica Road, southeast of 18 Mile Road to Hayes Road. 

hows a graphical representation of the roadway segment level of service for the PM peak hour. The 
level of service does change between the daily and PM peak hour. These differences occur since the daily 
capacity of the roadway is assumed to be ten times the peak hour capacity. The capacity is determined by the 
functional class of the road, the area type, and the free-flow speed. The functional class is determined by 
whether the roadway is a freeway, a principal arterial, a minor arterial, a collector, a local street, a ramp, a 
freeway to freeway ramp, or a centroid collector. The City of Sterling Heights is made up of traffic analysis 
zones. These zones are usually one mile blocks and represent traffic traveling within that one mile area. Every 
road cannot be coded in the TRANPLAN model, so the centroid collectors represent those roadways. A 
centroid collector loads all the traffic within the traffic analysis zones to the local network; that is, it takes traffic 
from the neighborhoods (on residential streets) and loads them on the surrounding streets. The area types 
possible are urban business, urban residential, suburban residential, small urban residential, and rural 
residential. Depending on the segment and the volume by time of day there can be variability in the level of 
service performance between the daily and PM peak hour. 

CRASH DATA 

SEMCOG provided the crash data that was used for the Sterling Heights Master Road Plan Update. The crash 
data contained intersection crashes, which are crashes within 150 feet of the intersection, in Sterling Heights for 
the years 1994, 1995, and 1996. The intersection crash data received from SEMCOG contained, by year, the 
total number of crashes, the number of fatalities, the number of injuries, the number of fatal crashes, and the 
number of injury crashes. The data also included, by year, the type of crashes: head on, head on left-turn, rear 
end, side swipe, angle, single vehicle, and other crash types. 

From the crash data obtained from SEMCOG, there were several intersections that had the crashes split up into 
quadrants of the intersections. Instead of having complete crash data at an intersection, all four legs of the 
intersection were represented separately (quadrants). The quadrant crash data needed to be combined into one 
complete intersection in order to determine the total number of crashes for that intersection, as well as the 
intersection crash rate. Table 6 summarizes the quadrants that were combined into one intersection. 
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Table 6-Summary of Crash Quadrants Combined into One Intersection 

Parkway (1 6 Mile Road) 

N Mound and E M-59 

(1 6 Mile Road) M-53 and W Metropolitan Parkway (1 6 Mile Road) 
M-53 and Canal Road N M-53 and Canal (2.29 / 0.95) 

S M-53 and Canal (2.29 / 0.93) 
M-53 and M-59/Hall Road N M-53 and M-59/Hall(2.72 / 1.03) 

S M-53 and M-59/Ha11(2.72 / 1.02) 
M-53 and 19 Mile Road N M-53 and 19 Mile (1.59 10.30) . 

S M-53 and 19 Mile (1.59 / 0.27) 
Mound Road and 17 Mile Road N Mound and 17 Mile (9.19 / 2.06) 

17 Mile and S Mound (2.03 / 0.62) 
Schoenherr Road and Metropolitan Schoenherr and E Metropolitan Parkway (1 6 Mile Road) (8.22 / 5.15) 

Drive I Van Dyke and Riverland I 

Parkway (16 Mile Road) 
Old Van Dyke Road and Riverland 

To calculate the crash rate for all of the intersections, the volumes for each intersection had to be determined. 
The volume for each intersection was calculated from traffic volumes taken from the years 1991 to 1997. An 
average volume was determined for the primary street and the intersecting street. The intersection volume was 
found by adding the volume for the primary and intersecting street. The average volumes were used because 
the traffic counts were taken over a seven-year time period. The volumes for the crossover intersections were 
taken from volumes of the main line road where the crossover crosses. For example, when there is a crossover 
labeled W 14 MIM M-53 and M-53, the combined north and south M-53 volume was used in the crash rate 
calculation. The equation used to determine the crash rate for both intersection and crossover $worksheets is as 
follows: 

Schoenherr and W Metropolitan Parkway (16 Mile Road) (8.24 / 9.3 1) 
Earl Memorial and Riverland 

Crash Rate = (Number of Crashes) * 1,000,000 / (Volume * 365 * Number of Years) 

The crash rate, as well as an average crash rate, was determined for 1994, 1995 and 1996 for arterial highways 
and for arterial highways at crossovers. Figure 4 (previously provided on page 20) provides a graphical 
representation of the intersection crash rates for the City of Sterling Heights. There are 98 intersections that had 
crash rates calculated. Of those 98, there was only one intersection (Old Van Dyke Road at Riverland Drive) 
that had a crash rate over 3.00. , 
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The crash frequency and crash rates, along with the intersection ADT, are shown in Tables 7 and 8. Table 7 
concentrates on the arterial streets, where Table 8 concentrates on crashes located at crossovers. The rating 
system column will be described in section 4.0. 

A summary of the crashes within Sterling Heights is provided in Table 9for 1994 through 1996. The crash data 
in the table was provided by SEMCOG. It is worth mentioning again that this data is for intersections only. 
Crashes along a roadway segment greater than 150 feet from the intersection are not included. Crashes in this 
table are only for the major roadways, and a few minor roadways (Figures 1,2, or 3 show the streets that crash 
data was collected). The crash data obtained from SEMCOG came from UD-10 reports and were then put into 
computer format. UD-10 reports are used by police departments (at the scene of an crash) when a vehicle(s) is 
involved in a crash. It records information about the crash, including, but not limited to, weather conditions, 
pavement conditions, type of crash, and any injuries that may have occurred. The individual crash reports were 
not used. There can be discrepancies between the individual crash reports and the computerized crash data. 

Table 9-Sterling Heights Crash Summary 

Based on SEMCOG intersection crash data for the major roadways within the City of Sterling Heights, the total 
number of crashes in the three year period is 5,265 total crashes. In that three-year period, there were eight fatal 
crashes, 1,506 injury crashes, and 3,751 property damage only crashes. There are three types of injury crashes: 
A, B and C. Injury A crashes involve any injury, other than fatal, which prevents the injured person from 
walking, driving or normally continuing the activities which he or she was capable of performing prior to the 
motor vehicle traffic crash. Injury B crashes involve any injury, other than fatal and incapacitating, which is 
evident at the scene of the crash. Injury C crashes involve any injury reported or claimed which is not fatal, 
incapacitating, or non-incapacitating evident injury. The SEMCOG crash data that was utilized in this study did 
not contain the breakdown of injury types. Figure 6 shows a graphical representation of the crash severity for 
Sterling Heights, as provided by SEMCOG. , % 

Total Number of Crashes 
Number of Fatal Crashes 
Number of Injury Crashes 
Number of Property Damage 
Only Crashes 

Sideswipe 
Other 

The crash summary shows that 50.58% of the crashes are rear-end crashes. Rear-end crashes are usually more 
prevalent at signalized locations. Rear-end crashes usually do not cause serious injuries, but tend to have more 
property damage only (PDO) crashes. The second most prevalent crash type are angle crashes (24.35%), which 
generally occur at unsignalized intersections. Sideswipe crashes constitute 10.50% of the crashes and head-on 
crashes are at 8.83%. Single vehicle crashes where the vehicle hits a non-motorized vehicle or object, accounts 
for 3.93% of the crashes. The "other" crash types, at 1.80%, are crashes that do not fall into any of these 
categories. The crashes can be where one vehicle backs into another vehicle, for example. Figure 7 shows a 
graphical representation of the percent of crash types for the City, as provided by SEMCOG. 
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Figure 6-Crash Severity for Sterling Heights for 1994-1996 
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Figure 7-Percentage of Crash Types for 1994-1996 
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The Sterling Heights Police Department provided all the City's UD-10 crash reports containing fatal crashes for 
the years 1994 through 1996. The usage of UD- 10 reports began in 1992 and they provide a more uniform way 
of compiling crash data. All local police departments, sheriff jurisdictions, and the Department of State Police 
must fill out the UD- 10 reports at the crash scene. Michigan law requires that crash reports be forwarded to the 
Director of the Department of State Police. These forms are strictly for providing statistical information on 
crash data. A fatal injury is when a crash causes any injury that results in death due to a motor vehicle traffic 
crash. The fatal crash locations are listed in Table 10. There are more fatal crash locations listed in this table 
than in the table containing only the SEMCOG intersection crash data (Table 9). This is becaus 
intersections are not in the street network that we have been focusing the MRP Update on and one of those 
locations had a fatality in 1994 and 1995 (14 Mile andIone). Another difference between data may be due to a 
coding error when moving from the UD-10 to the computerized format; or the locations are not within a 150 
feet of an intersection. 

Table 10-location and Year of Fatal Crashes 

There are six crash types that are summarized by the UD-10 forms. The definitions of the crash types used in 
the UD- 10 form are taken directly from the State of Michigan UD-10 Traflc Crash Report Instruction Manual, 
revised in September 1994. The manual was produced and distributed by the Michigan Department of State 
Police, and the Office of Highway Safety Planning. The crash types are based on the intended direction of 
travel, regardless of points(s) of impact or direction vehicles ultimately face after the crash. 

Locations of Fatal Crashes 
15 Mile Road and Dodge Park Road 
14 Mile Road and Ione Road 
Mound Road and 19 Mile Road 
19 Mile Road and Schoenherr Road 
Schoenherr Road and Bathgate Drive 
Utica Road and Old Van Dyke Road 
Dequindre Road and 1 5 Mile Road 
14 Mile Road and Ione Road 
M-53 and Canal Road 
Mound Road and Center Drive 
Mound Road and 17 Mile Road 
Ryan Road and Veronica Road 
17 Mile Road and Poinciana Road 
Van Dyke Road and Willesdon Road 
Windham Road and Calvin Court 
Cloverlawn Road and Utica Road 
15 Mile Road and Dodge Park Road 
Ryan Road and Fox Hill Road 
17 Mile Road and Van Dyke Road 
Van Dyke Road and 16- 112 Mile Road 

1. Single Motor Vehicle: A single or multiple unit crash which involves only one motor vehicle as defined in 
the manual. This includes those cases in which a motor vehicle was: 1) the only traffic unit; and 2) the only 

Year 
1994 
1994 
1994 
1994 
1994 
1994 
1995 
1995 
1995 
1995 
1995 
1995 
1995 
1995 
1995 
1996 
1996 
1996 
1996 
1996 

motor vehicle involved in a collision with a bicyclist, pedestrian, animal, railroad train, or any other non- 
motorized object. Any motorized (i.e., self-propelled) vehicle or device is considered a "motor vehicle" 
even though the vehicle or device may not be defined as a motor vehicle on the Michigan Motor Vehicle 
Code or other applicable legislation. I 
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2. Head On: The intended direction of travel of both vehicles must be towards each other. The direction that 
the vehicles are facing when they come to rest, or the points of impact on the vehicles, are not the 
determining factors. 

3. Angle: This will be marked when the intended direction of travel is basically perpendicular for both drivers 
and there is a side impact of approximately 90°. If the side impact takes place during aC'Head On-Left 
Turn", "Rear End-Left Turn", or "Rear End-Right Turn", it is not an "Angle". 

4. Rear End: When the vehicles are traveling in the same direction, one behind the other, and no turn in 
'nvolved. Area of damage on the vehicles is not the determining factor. Any crash involvi 
backing into another is not considered a "rear-end" crash. 

5. Sideswipe: Vehicles traveling in the same direction, or vehicles traveling in opposite directions, making 
side contact or if a vehicle spins out of control and makes contact with another vehicle traveling in the same 
direction. "Sideswipe" differs from "Angle" in that a sideswipe is a glancing impact and should not in itself 
stop the forward movement of the vehicle. An angle crash is a more direct impact and may stop the forward 
movement of one vehicle. 

6.  Other/Unknown: The crash does not fit in one of the other selections. 

The locations of fatal crashes are spread throughout the City. The fatal crash intersection locations do not 
indicate any type of unsafe pattern. There are only two locations that have had two fatalities in the three year 
period: 14 Mile RoadIIone Road and 15 Mile Road/Dodge Park Road. There were six fatal crashes in 1994, 
nine fatal crashes in 1995, and five fatal crashes in 1996. Figure 4, on page 20, shows graphically the location 
and number of fatal crashes in the City. The amount of fatal crashes within the City does not appear to be high 
compared to other areas of similar size within Macomb County. The number of fatal crashes compared to other 
communities of similar size are presented below. 

Community 1994 1995 1996 - - -  
Sterling Heights 6 9 5 
Shelby Township 3 5 7 
Warren 11 8 12 

The Sterling Heights Police Department also provided a summary sheet listing the total number of crashes, 
number of injury accidents, and property damage only accidents for Sterling Heights, Shelby Township, and 
Warren. The number of crashes the City incurred within the three year span (1994 through 1996) is not out of 
line with communities of similar size. The crash comparison for the years 1994 through 1996 is shown below. 

Community Total Crashes Injury Crashes Property Damage Only 
Sterling Heights 12,166 3,006 9,140 
Shelby Township 5,053 1,488 3,550 
Warren 18,213 4,828 11,354 

CRITICAL CRASH LOCATIONS 

In identifying critical crash locations for the City of Sterling Heights, two different methods were utilized: the 
Crash Frequency Method and the Crash Rate Method. The Crash Frequency Method ranks locations by 
descending crash frequency, that is the average number of crashes per year. The Crash Rate Method ranks 
locations by descending crash rate, that is the average number of crashes per volume of traffic per year. The 
Crash Frequency Method does not take into account the differing amounts of traffic at the locations compared. 
The method tends to rank a high-volume location as a high-crash location, even if the location has a relatively 
low number of crashes for its traffic volume. It is mainly used to select an initial list of suspect locations, and 
then evaluate the crash histories of the listed locations in greater detail using other methods. The Crash Rate 
Method compares the number of crashes to the volume of traffic, with the latter measured either as the number 
of vehicles crossing a spot in a given time period, or as the number of vehicle-miles of travel along a segment in 
that period. This method is less likely to unfairly condemn high-volume locations than when usihg the Crash 
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Frequency Method. It does tend to unfairly identify low-volume locations having relatively few crashes as 
high-crash. 

Appendix A contains Tables 3-1 and 3-4 provided by SEMCOG. Table 3-1 contains Regional Critical 
Intersection Crash Rates, Frequencies, and Casualty Ratios: By Area Type. The area type is either urban or 
rural. Table 3-4 contains Regional Critical Intersection Crash Rates, Frequencies, and Casualty Ratios: By 
Presence or Absence of Signalization. Both of these tables require the ADT volume entering the intersection. 

e average crash frequency and the average crash rate are compared with the critical crash frequency and the 
critical crash rate. If the value is higher that the critical value, the intersection is a critical crash location. For 
example, the intersection of 19 Mile Road and Hayes Road has an intersection ADT of 35,453 and an average 
crash frequency of 34 crashes per year and an average crash rate of 2.63. Using Table 3-1 for an urban area (in 
Appendix A) with an intersection ADT between 30,001 and 40,000, the critical crash frequency is 25.37 and the 
critical crash rate is 1.62. The intersection has a critical value for both crash frequency and rate, which meets 
criteria 1 and 2 for being a critical crash location. Using Table 3-4 for a signalized intersection (in Appendix A) 
with an intersection ADT between 30,001 and 40,000, the critical crash frequency is 26.69 and the critical crash 
rate is 1.75. Once again, the intersection has a critical value for both crash frequency and rate, which meets 
criteria 3 and 4 for being a critical crash location. Therefore, the intersection of 19 Mile Road and Hayes Road 
meets all four criteria for being a critical crash location. 

Figure 8 provides a graphic display of the critical crash locations based on 1994 through 1996 crash data. 
Intersections that meet all four of the critical crash location criteria are marked, as well as those that meet at 
least one of the four criteria. A critical crash location must meet at least one of the four criteria. The four 
criteria are based on the crash frequency and rate for an urban area (criteria 1 and 2) and the crash frequency 
and rate for a signalized intersection (criteria 3 and 4). Section 5.0 provides a special analysis of those critical 
crash locations that meet all four of the critical crash location criteria. 

There are 10 intersections that meet all four of the critical crash location criteria. Those intersections are: 
1. 14 Mile Road and Ryan Road 
2. 14 Mile Road and Van Dyke 
3. 14 Mile Road and Schoenherr Road 
4. 15 Mile Road and Ryan Road 
5. 15 Mile Road and Schoenherr Road 
6 .  Metropolitan Parkway (16 Mile Road) and Van Dyke 
7. 17 Mile Road and Ryan Road 
8. 19 Mile Road and Hayes Road 
9. Riverland Drive and Old Van Dyke 
10. M-59 and Schoenherr Road 

There are 18 intersections that meet at least one of the four critical crash location criteria. They are as follows: 
1. 14 Mile Road and Mound Raod 
2. 14 Mile Road and Hayes Road 
3. 1 5 Mile Road and Mound Road 
4. 15 Mile Road and Dodge Park Road 
5. 15 Mile Road and Moravian Road 
6 .  15 Mile Road and Hayes Road 
7. Metropolitan Parkway (16 Mile Road) and Mound Road 
8. Metropolitan Parkway (16 Mile Road) and Schoenherr Road 
9. Plumbrook Road and Utica 
10. 18 Mile Road and Ryan Road 
1 1. 18 Mile Road and Van Dyke 
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12. 18 !4 Mile Road and Old Van Dyke 
13. 19 Mile Road and Old Van Dyke 
14. 19 Mile Road and the M-53 overpass 
15. 19 Mile Road and Schoenherr Road 
16. Canal Road and Hayes Road 
17. Utica Road and Old Van Dyke 
18. M-59 and M-53 

Section 5.0, Special Analysis of Critical Crash Locations, focuses on the 10 critical crash locations that meet all 
four critical crash location criteria. 

TRANSIT DATA 

The SMART bus routes within the City of Sterling Heights are represented in Figure 9. The North Macomb 
Time Point represents smaller buses that travel every few hours in locations spread throughout Macomb 
County; for example, Armada and Lakeside Mall. The Sterling Heights senior van allows seniors to schedule 
rides to-and-from doctor appointments. 
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4.0 IDENTIFY ALTERNATIVES TO BE ANALYZED 

This chapter will provide the programmed roadway improvements and the ranking process to be utilized. 

PROGRAMMED ROADWAY IMPROVEMENTS 

The following section provides the City of Sterling Heights programmed roadway capacity improvement 
rojects from FY 1996197 through FY200010 1. The improvements are broken down by major roads, cou 

roads, and state roads. 

Presently Under Construction: 
Major Roads 

None 
County Roads 

None 
State Highways 

M-59 (Hall Rd) - Dequindre to Delco Blvd.; Reconstruction to limited access highway 

1998199: 
Major Roads 

18 % Mile Road Bridge over Plumbrook Drain; Replace one lane bridge 
Ryan Road Bridge at 18 % Mile Road over Plumbrook Drain; Replace bridge 

County Roads 
.I Dequindre Road - Metropolitan Parkway (16 Mile Road) to 17 Mile Road; Widening of Dequindre from 2 

to 5 lanes 
.I Hayes Road - Utica Road north of 17 Mile Road; Widening from 2 to 5 lanes 

Hayes Road - north of 17 Mile Road to Canal Road; Widening from 2 to 5 lanes 
State Highways 

None 

1999100: 
Major Roads 
.I Ryan Road - south of 18 % Mile Road to Hall Road; Widening from 2 to 3 lanes 
County Roads 

Dequindre Road - 17 Mile Road to 18 Mile Road; Widening from 2 to 5 lanes 
State Highways 

None 

2000/0 1 : 
Major Roads, County Roads, State Highways 

None 

2001102: 
Major Roads 

None 
County Roads 

Dequindre Road - 18 Mile Road to Hall Road; Widening from 2 to 5 lanes 
State Highways 

None 
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2002/03 : 
Major Roads 

17 Mile Road - Van Dyke Road to Utica Road; Widening from 3 to 5 lanes 
County Roads 

None 
State Highways 

None 

Sources: City of Sterling Heights Municipal Improvement Program, dated January 1998; SEMCOG FY 1996- 
1998 Transportation Improvement Program for Southeast Michigan, dated April 1996 

Figure 10 is a graphic representation of the number of lanes on major roadways within the City scheduled to 
occur by the year 20 10. 

RANKING PROCEDURE 

In order to develop a prioritized listing of proposed corridors for transportation improvement, a method of 
ranking is required that utilizes the various components that would be affected by the action. The Master Road 
Plan of 1980 contained a ranking procedure known as the Road Section Needs Score methodology. This 
ranking consisted of four parameters that were developed for each identified roadway segment in the City: 

1. Traffic volumes 
2.  Levels of traffic service 
3. Number of crashes 
4. Crash rates 

A point score (1-5) was determined for the different levels of each of the four parameters and a ranking was 
created based upon the point totals amassed for each identified roadway segment. This provided a prioritized 
listing of existing arterial roadways that required reconstruction. In keeping with previous work format, the 
following scoring format, as it relates to traffic volumes and levels of congestion is the first step in the review 
process. 

Step 1 : Review of Existing Traffic Volumes/Level of Service 

TraMic Volumes (Existing): Levels of Service(Existing): 
VehiclesDay Points Level Points 
0 to 5,000 1 B or better 1 
5,001 to 15,000 2 C 2 
5,001 to 25,000 3 D 3 
25,001 to 40,000 4 E 4 
over 40,000 5 F 5 
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Step 2: Crash Review 

Utilizing the crash data provided by SEMCOG, a review is made of the high crash intersections within the City. 
A crash rate summary is completed for the study intersections and points assessed on a corridor impact basis as 
follows: 

Crash Rates (Existing) 
Rates Per Million 
0.00 to 0.49 
0.50 to 0.99 
1.00 to 1.99 
2.00 to 2.99 
3.00 and over 

Step 3: Additional Ranking Criteria (Preliminary Form) 

Additional ranking criteria will be utilized based upon City concurrence. This additional criteria reflects the 
fiscal realities of transportation improvements. Cost estimates of proposed improvements are placed into the 
equation to ensure that low-cost improvements with significant needs are properly identified. 

Project Estimated Cost 
Estimated Cost 
greater than $3 million 

Points 
1 

$2 to 3 million 2 
$1 to 2 million 3 
$250k to $1 million 4 
less than $250k 5 

In addition to the areas stated above, other factors may dictate changes in the order in which projects are 
undertaken. Budgeting of projects with funding by other agencies, environmental clearances, private 
development participation, compatibility with City planning goals and public support are important facets of 
projects that must be brought to a successful conclusion prior to the progression of a design and construction 
phase. As the majority of these factors are either out of the control of the City or are subjective, an attempt to 
include these in the review process is not made as a part of this study. 

Table 11 provides the ranking of the average daily traffic for the roadway segments, as well as providing the 
ranking of the daily level of service for the roadway segments based on Step 1. Table 7 (provided earlier on 
pages 23 through 25) provides the ranking of crashes by their corresponding crash rate based on Step 2. 
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Table 11-Existing Conditions Street Summary Information - Ranking of Roadway Segments by 
Average Daily Traffic and Level of Service 
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Table 11-Existing Conditions Street Summary Information - Ranking of Roadway Segments by 
Average Daily Traffic and Level of Service 

I Schoenherr 
Schoenherr 
Dequindre 
Mound 
Mound 
Mound 
Utica (N-S) 
Hayes 
Utica (N-S) 
Hayes 
Hayes 
Dequindre 
Utica (N-S) 
Dequindre 
18 Mile 
17 Mile 
Utica ( N - S )  
Maple Lane 
Dodge Park 
17 Mile 
17 Mile 
Moravian 
19 Mile 
19 Mile 
Riverland 
Dequindre 
Old Van Dyke 
18 Mile 
18 Mile 
17 Mile 

Ryan 
Old Van Dyke 
Hayes 
15 Mile 

Ryan 
Ryan 
17 Mile 
17 Mile 
Saal 
Canal (E- W) 
Rvan 

From 
Van Dyke/M-53 
16 Mile 
Canterbury 
16 Mile 
17 Mile 
Fox Hill 
HalYM-59 
18 Mile 
Clinton River 
Dodge Park 
Canal 
Stadler 
HalYM-59 
Plumbrook 
19 Mile 
Mound 
Van Dyke/M-53 
17 Mile 
15 Mile 
16 1/2 Mile 
Utica 
Dodge Park 
15 Mile 
Mound 
Merrill 
Old Van Dyke 
18 Mile 
19 Mile 

Ryan 
Dequindre 

Ryan 
18 Mile 
Clinton River 
HalVM-59 
Moravian 
17 Mile 
Fox Hill 
Mound 
Dequindre 
Canal 
Schoenherr 
HalYM-59 

I Canterbury 
15 Mile 
15 Mile 
Fox Hill 
16 Mile 
19 Mile 
Dodge Park 
Utica 
17 Mile 
18 Mile 
17 Mile 
19 Mile 
Hayes 
18 Mile 
Van Dyke/M-53 
Plumbrook 
Schoenherr 
14 Mile 
16 Mile 
Schoenherr 
Utica 
Hayes 
Merrill 
Old Van Dyke 
Clinton River 
17 Mile 
18 1/2 Mile 
Mound 

Ryan 
Mound 
17 Mile 
Riverland 
19 Mile 
Hayes 
Fox Hill 
16 Mile 
Van DykeIM-53 

Ryan 
19 Mile 
Saal 
19 Mile 

I combined- 
I *LOS 

B 
B 
B 
B 
A 
A 
A 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
E 
D 
D 
D 
C 
C 
C 
C 
B 
B 
B 
B 
A 
F 
F 
E 

SBIWB 
ADT 
11838 
13011 
13011 
12495 
20320 
20320 

1 12214 
1 12377 
1 12475 
I 11200 

11913 
11789 
11323 
11718 
1021 1 
9009 
9821 
9928 
8107 
9166 
8784 
8432 
7933 
7367 
7573 
8190 
8797 
14034 
8263 
7876 
11859 
11013 
11975 
10895 
10282 
9819 
9819 
8706 
9397 
5483 
7865 
6443 

I Ranking 
1 Tot.ADT 

4 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 

Total 
ADT 
25910 
25528 
25528 
25360 
38931 
38931 
26026 
24085 
24018 
23919 
23911 
23335 
23206 
22727 
20344 
20252 
20024 
18229 
17806 
17025 
17012 
16355 
15992 
15981 
15814 
15581 
17899 
24076 
16996 
16517 
24531 
23326 
22500 
21564 
21012 
20615 
20615 
18634 
18250 
14359 
1421 1 
14029 

Ranking 
*LOS 

1 
1 
1 
1 
1 
1 
1 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
4 
3 
3 
3 
2 
2 
2 
2 
1 
1 
1 
1 
1 
5 
5 
4 



Sterling Heights Master Road Plan-Final Report 

Table 11-Existing Conditions Street Summary Information - Ranking of Roadway Segments by 
Average Daily Traffic and Level of Service 
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5.0 SPECIAL ANALYSIS OF CRITICAL CRASH LOCATIONS 

Based on the reported crashes in the existing conditions section of this report, there were intersections identified 
as  critical crash locations. This chapter addresses each of the locations identified and a possible solution. 

The Sterling Heights Police Department provided a table detailing the types of crashes at each of the ten 
locations that met all four of the critical crash location criteria. These tables can be found in Appendix C of this 
report. The ten intersections that meet all four of the critical crash location criteria are as follows: 14 Mile Roa 
and Ryan Road, 14 Mile Road and Van Dyke, 14 Mile Road and Schoenherr Road, 15 Mile Road and Ryan 
Road, 15 Mile Road and Schoenherr Road, Metropolitan Parkway (I6 Mile Road) and Van Dyke, 17 Mile Road 
and Ryan Road, 19 Mile Road and Hayes Road, Riverland Drive and Old Van Dyke, and M-59 and Schoenherr 
Road. Individual crash reports (UD- 10's) were not provided for each of these 10 intersections, but a summary 
detailing the types of crashes at each intersection was provided. Some of the intersections that are located on 
the border of Sterling Heights, did not have all the crashes that were reported by SEMCOG, provided by the 
Sterling Heights Police Department. This is due to the split jurisdiction of these intersections. This means that 
at these locations, unless the Sterling Heights Police Department reported the crash, they do not have the crash 
reports that different jurisdictions reported. The summaries provided only contained crashes that the Sterling 
Heights Police Department reported; usually the summaries are from only two of the four legs of the 
intersection. 

In the SEMCOG TraDc Safety Mmual, TSM, (Second Edition) from September 1997, SEMCOG studied 
several commonly recurring crash patterns and their typical causes. The analysis of the ten City of Sterling 
Heights critical crash locations examined the percentage of multiple-vehicle, single vehicle, and other type crash 
patterns. The types of multiple vehicle crash patterns include head on and sideswipe opposite direction, head on 
left and rear-end left, angle, rear-end left and sideswipe same direction. 

Using Table 4-1 from the SEMCOG TSM, the crash pattern percentage from each location was then compared 
to the average crash pattern percentage found in Southeastern Michigan. Table 4-1, found in Appendix C, 
details the crash percentages at intersections by crash types, based upon the average daily traffic volume 
entering the intersection. 

On the following pages, each of the ten Sterling Heights critical crash intersections are listed with the type of 
crash, number of crashes, and percentage of crash types based on volume for the years 1995 through 1997. If 
the crash pattern percentage for the intersection was found to be higher than that of the average for Southeastern 
Michigan, the crash type was highlighted. After determining the type of crash(s) that are above average, the 
possible cause can be determined. To determine the cause of the crash, background information for each 
intersection was listed, including the signalization, the number of lanes and any other pertinent. The Sterling 
Heights Police Department was contacted to discuss each of the ten intersections and help determine the cause 
of the high crash type percentage. Through this analysis, a mitigation strategy was determined for each 
intersection. The mitigation strategy is a possible solution to the cause of the high crash type percentage. The 
mitigation strategy can be found on the bottom of each intersection page. 
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Metropolitan Parkway and Van Dyke 

Source: SEMCOG Trafic Safify Manual (Second Edition) September, 1997 

Crash Type 

Single Vehicle 
Head On 

Head On Left Turn 
Angle 

Rear End 
Rear End Lefl Turn 

Rear End Right Turn 
Side Swipe Same (SS Same) 

Side Swipe Opposite (SS Opp) 
Other 

Background information: In the summer of 1997, Metropolitan Parkway was widened through the 
intersection. The number of sideswipe samelrear end and rear end right turn crashes are very high. This may be 
due to the bridge on Metropolitan Parkway to the west of this intersection. The location and elevation of the 
bridge may cause some sight distance problems for drivers approaching the intersection from the west. Drivers 
approaching the intersection from the west may be unable to see any kind of backup from the intersection. This 
type of sight distance problem could explain the high percentage of SS samelrear endfrear end right turn 
crashes. 

Mitigation Strategies: Because of the recent change in laneage for Metropolitan Parkway through this 
intersection, any immediate change could further confuse the driver. If the problem persists then perhaps a 

Source: Sterling Heights Police Department 
Shaded Areas indicate that percentage is higher than SEMCOG's Regional Crash Percentages 
at Intersections by Crash Types and Area Type 

1995 I 1996 I 1997 I Total 
114,419 vehicles per day 

warning sign should be placed on the bridge for eastbound travelers indicating that there are vehicles stopped 
ahead or they should prepare to stop. 

3 
1 
0 

56 
64 
0 
0 
16 
2 
0 

6 
1 
0 

3 1 
97 
0 
4 
19 
0 
0 

9 
0 
0 
24 
80 
0 
1 

23 
3 
1 

18 
2 
0 

1 1 1  
24 1 
0 
5 
58 
5 
1 
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14 Mile and Van Dyke 
Crash Type 

Single Vehicle 
Head On 

Head On Left Turn 
Angle 

Rear End 
Rear End Left Turn 

Rear End Right Turn 
Side Swipe Same (SS Same) 

Side Swipe Opposite (SS Opp) 
Other 

Possible Cause 

Excesstve h e e d  
Restricted i g h t  Distance 
Slippery Surface 
Inadequate Signal Change Interval 
Poor Visibility 
UnexpectedXJnnecessary Stops Due to signal 
Unsafe Rieht Turns on Red 

Background Information: This intersection has split jurisdiction with the City of Warren; this data only 
represents two of the four legs of the intersection. Van Dyke is a seven lane pavement and 14 Mile Road is a 
five lane pavement in the vicinity of the intersection. There is a high percentage of head on left turn and rear 
end right turn crashes at this location. 14 Mile Road has a left turn phase of 11 seconds in the peak hour and 
has a 5 second amber phase for the left turning traffic. The number of angle crashes is also very high for this 
intersection. In speaking with the Sterling Heights Police Department, they stated a large number of crashes 
occur where drivers from 14 Mile Road are turning left and are either hit by a driver from Van Dyke (angle 
crash) or a driver from 14 Mile Road (head on left turn crash). 

Source: Sterling Heights Police Department 
Shaded Areas indicate that percentage is higher than SEMCOG's Regional Crash Percentages 
a t  Intersections by Crash Types and Area Type 

1995 I 1996 I 1997 I Total 
94,491 vehicles per day 

Head-on Left 
Rear End Left 

x 

Proper Stopping Position unclear 
Inadequate Gaps in Oncoming Traffic 
Inadequate Signalization for Left Turn Volume 

Mitigation Strategy: An immediate solution may be to increase the amount of time of the left turn phase. A 
longer term solution, and the suggested strategy, would be to turn Van Dyke into a boulevard in that section and 
convert the direct lefts at the intersection into Michigan indirect lefts. This change would decrease the amount 
of crashes and shift the number of head on left turn crashes to rear end crashes, which are less severe. 

Angle 

x 
x 

x 

7 
0 
8 
30 
58 
1 
0 
1 1  
1 
0 

4 
0 
3 
14 
18 
0 
0 
2 
0 
0 

x 
x 
x 
x 
x 
x 

Source: IraJic Safety Manual (Second Mition) September, 1YY ;/ 

x 
x 

x 

2 
0 
4 
10 
19 
1 
0 
5 
1 
0 

1 
0 
1 
6 
2 1 
0 
0 
4 
0 
0 
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I 14 Mile and Schoenherr I 

I Possible Cause I Head-on Left I Angle I 

Crash Type 

Single Vehicle 
Head On 

Head On Left Turn 
Angle 

I ( Rear End Left ( I 

I 

Source: Sterling Heights Police Department 
Shaded Areas indicate that percentage is higher than SEMCOG's Regional Crash Percentages 
at Intersections by Crash Types and Area Type 

1995 1 1996 I 1997 I Total 
70,644 vehicles per day 

IInadeauate Sienal Change Interval I x I x I 

Excessive Speed 
Restricted Sight Distance 
Slinoew Surface 

0 
3 
4 
16 

1 
0 
1 
14 

1 
0 
9 
8 

x 
x 

Poor Visibility 
UnexpectedXJnnecessary Stops Due to signal 
Unsafe Right Turns on Red 

Background Information: This intersection has split jurisdiction with the City of Warren; this data only 
represents two of the four legs of the intersection. There is left turn phasing for both northlsouth and eastlwest 
legs of the intersection. The angle crash percentage is high as well as the head on left turnlrear end left turn 
crash percentage. There are three gas stations adjacent to the intersection. In a conversation with the Sterling 
Heights Police Department, it was discussed that the number of driveways from the gas stations may be causing 
the angle crashes. The left turn phase for both Schoenherr Road and 14 Mile Road is approximately 10% of the 
cycle length. - - 

2 
3 
14 
3 8 

x 
x 
x 

x 
x 
x 

Proper Stopping Position unclear 
Inadequate Gaps in Oncoming Traffic 
Inadequate Signalization for Left Turn Volume 

Mitigation Strategies: Eliminate left turning movements from the gas stations adjacent to the intersection. 
Increase the amount of time for left turn movements during the left turn phase. Prohibiting left turning 
movements from the adjacent properties becomes an enforcement issue if implemented. 

J 

Source: SEMCOG Traflc Safety Manual (Second Edition) September, 1997 
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x 
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14 Mile and Ryan 

llnadeauate Sienal Chanee Interval I x I x 1 

Crash Type 

Single Vehicle 
Head On 

Head On Left Turn 
Angle 

Rear End 
Rear End Left Turn 

Rear End Right Turn 
Side Swipe Same (SS Same) 

Side Swipe Opposite (SS Opp) 

I 

[Poor Visibilitv I I x I 

Possible Cause 

Unexpected/Unnecessary Stops Due to signal I I x 
Unsafe Right Turns on Red x I 

Source: Sterling Heights Police Department 
Shaded Areas indicate that percentage is higher than SEMCOG's Regional Crash Percentages 
at Intersections by Crash Types and Area Type 

1995 I 1996 I 1997 I Total 
58,831 vehicles per day 

Rear End Left I Head-on Left 

Background Information: This intersection has split jurisdiction with the City of Warren; this data only 
represents two of the four legs of the intersection. This intersection has a 130 second cycle length during the 
peak hour. There is left turn phasing for both 14 Mile Road and Ryan Road, which is approximately 8 seconds 
and 8.8 seconds respectively. There is a high percentage of angle crashes and head on leftl'rear end left turn 
crashes at this location. 
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2 
25 
14 
1 
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2 

Angle 

Proper Stopping Position unclear 
Inadequate Gaps in Oncoming Traffic 
Inadequate Signalization for Left Turn Volume 

Mitigation Strategies: Adjust the left turn phasing to allow more time for left turning traffic on 14 Mile Road 
and Ryan Road. 
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Source: SEMCOG Traflc Safev Manual (Second Edition) September, 1997 
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Source: Sterling Heights Police Department 
Shaded Areas indicate that percentage is higher than SEMCOG's Regional Crash Percentages 
at Intersections by Crash Types and Area Type 

UnexpectedAJnnecessary Stops Due to signal I I x 
Unsafe Right Turns on Red x I 

Angle Possible Cause 

slippery Surface 
Inadequate Signal Change Interval 
Poor Visibility 

Head-on Left 
Rear End Left 

---.- - - -  ~ I I 

Source: SEMCOG Traflc Safe@ Manual (Second Edition) September, 1997 

x 

Proper Stopping Position unclear 
Inadequate Gaps in Oncoming Traffic 
lnadeauate Signalization for Left Turn Volume 

Background Information: This intersection has a 80 second cycle length and does not have a left turn phase 
for either street. Ryan Road and 17 Mile Road are both five lane sections at the intersection. There are not any 

x 
x 
x 

sight distance problems at this intersection. 

x 
x 

Mitigation Strategies: Due to the high percentage of left turn head on crashes, rear end left turn crashes and 
angle crashes, left turn phasing for both streets is recommended. The intersection is geometrically adequate for 
left turn phasing with left turn lanes in all directions. 

x 
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1 19 Mile and Haves I 

Source: Sterling Heights Police Department 
Shaded Areas indicate that percentage is higher than SEMCOG's Regional Crash Percentages 
at Intersections by Crash Types and Area Type 

Source: SEMCOG Traffic Safety Manual (Second Edition) September, 1997 

Background Information: This intersection has split jurisdiction with Clinton Township; this data only 
represents two of the four legs of the intersection. This intersection has an 80 second cycle length and Hayes 
Road has a left turn phase. This intersection is scheduled to have a left turn phase for 19 Mile Road added to 
the signal this summer. 

Mitigation Strategy: Wait three years and perform another crash analysis. The first year after the installation 
may cause confusion to the drivers and crashes may go up at this intersection. The following two years will 
give sufficient information to determine whether a problem still exists at this intersection. 
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I Riverland and Van Dvke I 

I 1 I 

t Other % I 1.72% I 0.00% 1 0.00% 1 0.71% 

Source: Sterling Heights Police Department 

Crash Type 

Single Vehicle 
Head On 

Head On Left Turn 
Angle 

Rear End 
Rear End Left Turn 

Rear End Right Turn 
Side Swipe Same (SS Same) 

Side Swipe Opposite (SS Opp) 

Shaded Areas indicate that percentage is higher than SEMCOG's Regional Crash Percentages 
at Intersections by Crash Types and Area Type 

1 Possible Cause I Head-on Left I Angle 1 

w J 
1995 I 1996 I 1997 I Total 

30,690 vehicles per day 

Restricted Sight Distance I x I x 

Sliooerv Surface x I 
IInadequate Signal Change Interval 1 x I x I 

5 
0 
26 
55 
3 7 
4 
1 
8 
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1 
0 
7 

27 
-- 

15 
2 
0 
4 
1 

Poor Visibility 
Unexpected/Unnecessary Stops Due to signal 
Unsafe Right Turns on Red 

Inadequate Gaps in Oncoming Traffic 
Inadequate Signalization for Left Turn Volume x 

Source: SEMCOG Trafic Safety Manual (Second Edition) September, 1997 

Background Information: This intersection has a 90 second cycle length during the peak hour, and does not 
have left turn phasing for either Riverland Drive or Van Dyke. There is a high percentage of head on left turn 
crashes and angle crashes at this location. In speaking with the Sterling Heights Police Department, they stated 
that left turn phasing was not an option due to the limited capacity of Riverland Drive. The Riverland Drive 
bridge will be rebuilt, however, additional capacity will not be provided. 

4 
0 
8 
15 
11 
1 
0 
2 
2 

Mitigation Strategies: After the rebuild of the bridge on Riverland Drive, left turn phasing should be 
incorporated for this signal for southbound Van Dyke to Riverland Drive. The signal timing at Van Dyke at 
Riverland Drive and Riverland Drive at Clinton River should be coordinated to ensure that traffic does not 
queue on Riverland Drive. The signal timing may need to be increased to match the majority of the City 
signals, which is around 120 seconds during the peak hour. Once the left turn phasing has been added, right 
turn on red should be prohibited during the peak hour to reduce the number of angle crashes. 
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1 Hall Road and Schoenherr 1 

1 Head On Left Turn I 0 1 0 1 0 1 0 I 

Crash Type 

Single Vehicle 
Head On 

1995 I 1996 I 1997 I Total 
99,582 vehicles per day 

1 I 1 I 1 I 3 
1 0 0 1 

'source: Sterling Heights Police Department 
1 I I I I 

Shaded Areas indicate that percentage is higher than SEMCOG's Regional Crash Percentages 
at Intersections by Crash Types and Area Type 

Angle 
Rear End (RE) 

Rear End Leff Turn 
Rear End Right Turn (RE Right) 

Side Swipe Same (SS Same) 
Side Swipe Opposite (SS Opp) 

Other 
Total Crashes 

Restricted Sight Distance 
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30 

Possible Cause 

lCross'ig Pedestrians I x I I 

18 
24 
0 
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0 
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5 5 

SS Same/RE 
RE Right 

Narrow Lanes 
Inadequate Signal Change Interval 
Turning Vehicles Slowing or Stopping 
Unexpected Slowing or lane changing 

[poor Visibilitv I x I x I 

Angle 

lUnexnected/Unnecessarv Stous Due to signal I x I x I 

11 
27 
0 
0 
7 
0 
0 

46 

x 

x 
x 

IUnsafe Right Turns on Red I x I x I 

35 
63 
0 
3 

23 
0 

3 

131 

x 

IProper Stopping Position unclear I I x I 
Source: SEMCOG Traflc Safety Manual (Second Edition) September, 1997 

Background Information: This intersection has split jurisdiction with the City of Utica and Shelby Township; 
this data only represents two of the four legs of the intersection. Because Hall Road and Schoenherr Road are 
boulevards through this intersection, it actually makes it four different intersections. Hall Road has dual right 
turn lanes for both directions onto Schoenherr Road. Northbound Schoenherr Road at the intersection has a 
right turn only lane, a shared througwright turn lane and two through lanes. Schoenherr Road north of the 
intersection narrows to a two lane road. There is a very high percentage of side-swipe same, rear end and rear 
end right turn crashes at this location. These crashes may be due to the dual right turn lanes and the narrowing 
of Schoenherr Road north of the intersection; a closer look at the UD-10's for this intersection would determine 
this. Schoenherr Road from Hall Road to 21 112 Road is scheduled to be widened to 5 lanes from the years 
200 1-2005. 

Mitigation Strategies: Painting radius curves for the dual right lanes on Hall Road and northbound Schoenherr 
Road so vehicles can track the turn; this will help eliminate side swipe same crashes. The widening of 
Schoenherr Road north of the intersection will also help to eliminate side swipe same crashes. 
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15 MiIe and Ryan 

" I I I 

I Other % I 1.52% I 1.20% ( 4.17% 1 2.03% 

Source: Sterling Heights Police Department 

Crash Type 

Single Vehicle " 

Head On 
Head On Left Turn 

Shaded Areas indicate that percentage is higher than SEMCOG's Regional Crash Percentages 
at Intersections by Crash Types and Area Type 

1995 I 1996 I 1997 1 Total 
59,848 vehicles per day 

1 I 3 I 2 I 6 

I Possible Cause IHead-on Left ( Angle I 

0 
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I l ~ e a r  End Left I 1 
IRestricted Sight Distance 1 x 1 x I 

1 
8 

Slippery Surface I I x 
Inadequate Signal Change Interval x x I 

1 
5 

Inadequate Gaps in Oncoming Traffic I x I 
Inadeauate Signalization for Left Turn Volume x I 

2 
17 

Poor Visibility 
UnexpectedAJnnecessary Stops Due to signal 
Unsafe Right Turns on Red 
Proper Stopping Position unclear 

" I I 

Source: SEMCOG Traflc Safety Manual (Second Edition) September, 1997 

x 
x 
x 
x 

Background Information: This intersection has a left turn phase for each leg of the intersection. Ryan Road 
has approximately an 8 second left turn phase and 15 Mile Road has 10.8 seconds in the morning and 18.8 
seconds in the evening for the left turn phase. There are two gas stations and a Boston Market adjacent to the 
intersection. There is a high percentage of angle crashes and head on left turn crashes. In speaking with the 
Sterling Heights Police Department, the major conflicts causing angle crashes are the gas station driveways and 
the Boston Market driveways. 

Mitigation Strategies: Increase the amount of time for left turn phases. Prohibit left turn movements from the 
driveways surrounding the intersection. This would become an enforcement issue if implemented. 
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1 Other % I 1.23% I 0.90% 1 3.23% 1 1.35% 1 

15 Mile and Schoenherr 

I I I I I I 
Source: Sterling Heights Police Department 
Shaded Areas indicate that percentage is higher than SEMCOG's Regional Crash Percentages 
at Intersections by Crash Types and Area Type 

Crash Type 

Single Vehicle 
Head On 

Head On Left Turn 
Angle 

Rear End 
Rear End Left Turn 

Inadequate Gaps in Oncoming Traffic 
Inadequate Signalization for Left Turn Volume 

Background Information: This intersection has left turn phasing for both northlsouth and eastJwest legs of the 
intersection. The left turn phase is a leading phase, which means it precedes the through movement for that leg 
of the intersection. The left turn phases are approximately 10% of the cycle length for each road. In speaking 
with the Sterling Heights Police Department, the major problem is confusion of the drivers due to the leading 
left turn phase. They stated that within the last year, the confusion seemed to diminish, which shows in the 
number of crashes in 1997 (3 1 crashes). 

1995 I 1996 I 1997 I Total 
55,311 vehicles per day 

Mitigation Strategies: Perform annual reviews of crash reports at this intersection over the next three years 
and determine if the problem still exists. If the problem reappears, then an crash analysis should be conducted 
on this intersection to determine the source of the problem. 
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6.0 FUTURE WAR 2020 ALTERNATIVES ANALYSIS 

This chapter will cover the future year 2020 alternatives analysis to determine the recommended 1998 Sterling 
Heights Master Road Plan. The chapter will be broken into several sections to describe the analysis. The 
sections include the individual alternatives analyzed, the combination of alternatives analyzed, the cost of the 
improvements analyzed, the ranking of alternatives, and the recommended 1998 Sterling Heights Master Road 
Plan. 

It should be noted that although M-59 is currently under construction, it was analyzed as being fully functional 
in all alternatives. The results are reflective of all improvements that are to be made to M-59 when it is 
complete. 

INDIVIDUAL ALTERNATIVES ANALYZED 

Based on existing deficiencies within the City of Sterling Heights, as well as deficiencies that are expected to 
occur by the year 2020, a list of alternatives was developed. This list was prepared by the consultant based 
solely on existing and potential traffic deficiencies. These ideas were presented at a Traffic Advisory 
Committee (TAC) meeting. Monthly meetings were held with the TAC not only to obtain input, but as a review 
process as well. The TAC held a Public Informational Meeting to solicit additional problems and possible 
solutions from the City of Sterling Heights residents. The TAC and the public provided a few other alternatives 
to analyze. 

These deficiencies were determined using the standard tools of transportation planners, vehicle-hours-of-travel 
and vehicle-miles-of-travel. Vehicle-miles-of-travel are summarized as the number of vehicles on a roadway 
segment multiplied by the length of that segment. Vehicle-miles-of-travel usually increase as roadways are 
widened. As roadways are widened they do attract more vehicles as their capacity increases. However the 
flow of traffic improves with the additional capacity. The vehicle-hours-of-travel are the number of vehicles on 
a roadway segment and the total accumulated time the vehicles spent on that segment. Based on the origins and 
destinations of the vehicles in the system, the model keeps track of the vehicle-hours- and vehicle-miles-of- 
travel for each link and for the entire network. It is hopeful that even if the vehicle-miles-of-travel may increase 
that the vehicle-hours-of-travel will not increase at the same rate, otherwise the alternative does not reduce 
congestion. Summaries were performed on the congested links vehicle-hours-of-travel to see if the delay was 
reduced on the congested links or roadway segments in the transportation network. 

The initial list of I5 alternatives were tested using SEMCOGYs TRANPLAN model of the seven county area of 
southeast Michigan for the year 2020. TRANPLAN is an integrated suite of programs for forecasting the 
impacts of alternative land use scenarios and/or transportation networks. It is used as a travel demand 
forecasting software which forecasts future year volumes. Existing socio-economic data (number of 
households, number of employees, etc.), number and type of trips which are generated by each type of land use 
based on trip generation rates, conducting trip diaries, and travel patterns make up the base year (1995) 
TRANPLAN model. A comprehensive Household Travel Survey was conducted for about 7,000 households in 
1994, with the intention of incorporating the latest regional travel patterns and characteristics into the model 
refinement process. TRANPLAN then utilizes future socio-economic data, land use data, and travel patterns in 
order to forecast future trips along roadway segments. TRANPLAN allows for shifts in traffic patterns based 
on roadway improvements; that is, a roadway improvement can shift traffic from surrounding roadways onto the 
improved roadway. TRANPLAN is a better tool than simply factoring up existing traffic counts into the year 
2020. Factoring traffic volumes would assume that travel patterns remain the same in the year 2020 and do not 
reflect any land use changes or economic changes. 
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Congested vehicle-hours-of-travel is a good measure of safety, flow, and capacity. The Do-Nothing Alternative 
is the base year 2020 roadway network based on the proposed roadway projects in the 2020 Regional 
Transportation Plan (RTP) produced by SEMCOG and the Municipal Improvement Program (W) 1998-2003 
by the City of Sterling Heights. The SEMCOG plan provides roadway improvements for the seven county 
region of southeast Michigan planned up to the year 2020 and the MIP is for the years 1998-2003. The 
improvements included in these plans for Sterling Heights and the surrounding roadway network are included in 
Table 12. The purpose of the 2020 Regional Transportation Plan is to provide a cooperative locallstate process 
for developing programs that target available resources to the most regionally-significant projects. Under the 
Intermodal Surface Transportation Efficiency Act of 1991 (ISTEA), SEMCOG is required to develop both a 
long range Regional Transportation Plan with a 20-year horizon and an expanded annual three-year 
Transportation Improvement Program (TIP), both of which encompass a broad spectrum of issues, including 
intermodal facilities, air quality, and fiscal constraints. All alternatives are compared to the Do-Nothing 
Alternative for the year 2020 to assess their impact. 

The preliminary list of alternatives evaluated for the year 2020, as stated previously, were based on existing and 
potential deficiencies, and ideas from the TAC meetings and a public informational meeting held between 
September 1997 - January 1998. Utilizing existing data, the Southeast Michigan Improvement Program 
information, and the travel demand forecasting data for the 2020 network, the following improvements were 
identified to be tested for the Master Road Plan Update. The following three north-south improvements were 
included in each of the east-west improvements evaluated: widen Ryan Road to five lanes between 18 Mile 
Road and M-59; widen Dodge Park to five lanes between Metropolitan Parkway (16 Mile Road) and Utica 
Road; and widen Maple Lane to five lanes between 14 Mile Road and 15 Mile Road. 

East-West Improvements: 
Add on- and off-ramps to M-53 at Clinton River Road 
Mound Road to M-53 connector in the vicinity of 18 ?4 Mile Road 
Widen Utica Road to five lanes from Van Dyke to Hayes Road 
Build 17 Mile Road as three lanes from Schoenherr Road to Hayes Road 
Build 17 Mile Road as five lanes from Schoenherr Road to Hayes Road 
Build 18 Mile Road as two lanes from Schoenherr Road to Hayes Road 
Widen 18 Mile Road to five lanes between Dequindre Road and Utica Road, and widen Utica Road to five 
lanes between 18 Mile Road and Hayes Road 
Build 18 Mile Road as two lanes from Utica Road to Hayes Road 
Widen 18 Mile Road to five lanes between Dequindre Road and Utica Road, and build 18 Mile Road as five 
lanes from Utica Road to Hayes Road 
Build 19 Mile Road from Van Dyke to Utica Road as three lanes 
Widen 19 Mile Road to five lanes between Dequindre Road and Van Dyke 
Build 19 Mile Road from Van Dyke to Clinton River Road as three lanes 
Widen 19 Mile Road to five lanes between Dequindre Road and Van Dyke, and build 19 Mile Road from 
Van Dyke to Clinton River Road as five lanes 

North-South Improvements: 
Widen Ryan Road to five lanes between 18 Mile Road and M-59 
Widen ~ b d ~ e  Park to five lanes between Metropolitan Parkway (16 Mile Road) and Utica Road 
Widen Maple Lane to five lanes between 14 Mile Road and 15 Mile Road 
Build Hayes Road as two lanes between Moravian Road and Utica Road 

Each of the alternatives were coded and analyzed using the SEMCOG's TRANPLAN PM peak hour travel 
forecasting model. Each alternative's results were plotted in a software package written by Parsons 
Brinckerhoff, called "XVIEW'. XVIEW is used as a visual tool when looking at TRANPLAN outpht. The 
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Table 12-Southeast Michigan Council of Governments 2020 Regional Transportation Plan Widening Projects for Sterling Heights and - 
Adjacent Communities 
Deficiency Type Project Location Proposed Improvement Total (in $000) 

Fiscal Year 1996-2000 
Congestion Dequindre Road from Metropolitan Parkway to 18 Mile Widen to 5 lanes $5,784 widen 
Congestion Hayes Road from Utica to Canal Widen to 5 lanes $13,216 widen 
Congestion Metropolitan Parkway from Mound to Dodge Park Widen to 6 lane boulevard $6,560 widen 
Congestion Schoenherr Road from 1-696 to 14 Mile Widen to 5 lanes $ 8,400 widen 

Fiscal Year 2001-2005 
Congestion Dequindre Road from 18 Mile to Hall Widen to 5 lanes $12,000 widen 
Congestion Hayes Road from Hall to 23 Mile Widen to 5 lanes $12,000 widen 
Congestion Metropolitan Parkway from Dodge Park to Schoenherr Widen to 6 lane boulevard $4,800 widen 
Congestion Schoenherr Road from Hall to 23 Mile Widen to 5 lanes $16,400 widen 

Fiscal Year 2006-2010 
Congestion 17 Mile Road from Utica to Van Dyke Widen to 5 lanes $3,846 widen 
Congestion 19 Mile Road from Van Dyke to Utica Pave, widen to 3 lanes $ 856 widen 
Congestion Metropolitan Parkway from Schoenherr to Groesbeck Widen to 6 lane boulevard $17,440 widen 

Fiscal Year 2011-2020 1 None 
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roadway segments were color coded by the level of service. Level of Service A through Level of Service 
D is coded as green, meaning that the level of service is good for the PM peak hour. Level of Service E 
is coded as yellow, meaning there is congestion and that the roadway segments are nearing capacity. 
Level of Service F is coded as red, meaning that there is severe congestion, and the vehicles experience 
stop and go operation. Appendix B contains a graphical representation of all the alternatives by level of 
service. This allows one to see graphically how one improvement can change the level of service on the 
surroun 

A program was written by Parsons Brinckerhoff to summarize the vehicle-hours-of-travel (VHT) and the 
congested VHT within the City of Sterling Heights. This information was utilized when running the 
initial list of alternatives. Increasing capacity on roadway segments, as well as adding river crossings, 
will naturally attract more traffic. This means that the VHT may increase. The distinguishing factor 
when evaluating alternatives is whether the congestion is decreasing. This is why congested VHT is 
evaluated. The Do-Nothing alternative becomes the basis of comparison when evaluating the 
alternatives. The "Do-Nothing" alternative is what would happen if no roadway improvements were 
made up to the year 2020, besides those already scheduled in the programmed roadway capacity 

, 

improvement projects from FY1996/97 through FY2020. If an alternative had a reduction in congested 
VHT when compared to the Do-Nothing alternative, that alternative provided a benefit. It meant that the 
alternative reduced congestion. A "high" negative number reduces congestion more than a "low" 
negative number. An example would be alternative 13 and 15. Alternative 13, at -3.5 1%, has a much 
greater impact on reducing traffic congestion than alternative 15 at -1.29%. The alternatives that 
experienced a decrease in congested VHT were then combined into new alternatives. 

The TRANPLAN VHT results are presented in Table 13, along with the percentage difference between 
each alternative's congested VHT and the Do-Nothing congested VHT. The VHT is a summation of all 
the vehicles on the roadway network and the time spent on each roadway segment in the network. The 
congested VHT only takes into account the vehicle-miles-of-travel on the congested links in the network, 
that is, Level of Service E or F. This will assess whether congestion is increasing or decreasing by 
adding an improvement. Sometimes when capacity is added to a roadway it attracts more vehicles and 
does not reduce the overall congestion of the roadway facility. As stated earlier, the goal is to 
accommodate the vehicles in a less congested fashion then prior to proposing the improvement. 

Table 13 indicates that of the 15 alternatives tested, none of them individually solved the congestion 
problems in the City of Sterling Heights. The level of service exhibits for each alternative are included in 
Appendix B. Only eight (8) of the 15 alternatives tested reduced the congested VHT. These included the 
north-south improvements to Ryan, Dodge Park, and Maple Lane; building a connector from Mound to 
M-53 in the vicinity of 18 ?4 Mile Road; widening Utica to five lanes from Van Dyke to Hayes; widening 
18 Mile to five lanes from Dequindre to Utica and widening Utica to five lanes from 18 Mile to Hayes; 
widening 18 Mile to five lanes from Dequindre to Utica and building 18 Mile as five lanes from Utica to 
Hayes; building 19 Mile as three lanes from Van Dyke to Utica; widen 19 Mile to five lanes from 
Dequindre to Van Dyke; and widening 19 Mile to five lanes from Dequindre to Van Dyke and building 
19 Mile as five lanes from Van Dyke to Clinton River. The best individual overall performer was 
widening 18 Mile to five lanes from Dequindre to Utica and building 18 Mile as five lanes from Utica to 
Hayes with a 3.54 percent decrease on the congested roadway segments. 

A number of the alternatives did not perform well and actually increased congestion. Adding on- and off- 
ramps to M-53 at Clinton River Road was tested. It actually increased congestion by 2.53% over theDo- 
Nothing Alternative. The Michigan Department of Transportation was contacted and based on the 
location and the potential to increase congestion, they were not in favor of pursuing the additionhl on- and 
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off- ramps to M-53 at Clinton River. Building Hayes as two lanes from Moravian to Utica 
increased congestion 1.66%. A letter from the Macomb County Road Commission, December 
1991, to the City of Sterling Heights indicated a number of issues that would prevent the 
extension of Hayes Road from Moravian to Utica from occurring. Some of the issues, but not 
limited to, are: fill within the 100-year flood plain, mitigation of approximately 10 acres of 
wetlands, conflict with the existing Metropolitan Parkway bridge over the Red Run Drain, and 
possible conflicts with landfill area if alignment is shifted to the west. The 17 Mile Road 
connection increased congestion on the congested links from 0.66% to 2.10%. It was the only 
east-west connection that actually increased congestion instead of decreasing congestion. It 
appears that building 18 Mile and 19 Mile as two or three lanes does not solve the congestion 
problem either. Widening and/or building 18 Mile and 19 Mile Roads as five lanes does decrease 
congestion. 

Ryan Road, between 18 Mile and M-59, was also originally tested as three lanes, but it did not 
appear to relieve congestion. As three lanes, the roadway segment operated at a LOS F north of 
18 Mile. Ryan Road was then analyzed as five lanes between 18 Mile and M-59. It was then 
operating at a LOS E or better between 19 Mile and M-59, but still operating at a LOS F between 
18 Mile Road and 19 Mile Road. It was determined that to be consistent with the roadway 
network to the south, that Ryan be analyzed as five lanes. 

Even the best individual alternative did not solve the problems of the 2020 transportation 
network. Based on the individual results of the alternatives, eight combinations were tested. The 
next section provides those results. 

COMBINATION OF ALTERNATIVES ANALYZED 

. Based on the results of the individual improvements tested, eight combinations were run to 
examine the effects on the roadway network. The combination of alternatives are listed in Table 
14. All combinations listed in Table 14 contain the following (Alternative 1): widen Ryan Road 
to five lanes between 18 Mile Road and M-59; widen Dodge Park to five lanes between 
Metropolitan Parkway (16 Mile Road) and Utica Road; and widen Maple Lane to five lanes 
between 14 Mile Road and 15 Mile Road. These combinations were developed from comments 
received at the TAC meetings and by the consultants recommendations based on the technical 
results. 

One of the eight combinations examined was the 1980 Master Road Plan. The 1980 Master Road 
Plan improvements that are in addition to the 2020 Regional Transportation Plan are provided in 
Table 15. The 1980 Master Road Plan had some excess laneage proposed that would not be 
viable today. This combination was used to test the results of the 1980 proposed widening for the 
community. The other combinations assessed 19 Mile Road crossing the river along with other 
roadway improvements, 18 Mile Road crossing the river as well as other roadway improvements, 
and combinations of 18 Mile Road and 19 Mile Road wideningshuildings and crossing the river. 
The most benefit appears to occur with the 1980 Master Road Plan improvements. The 1980 
Master Road Plan improvements appear to be excessive and not feasible. When the 1980 Master 
Road Plan was adopted the City was not as developed as it is today. Since that time the right-of- 
way was not preserved to substantiate the proposed 1980 roadway cross-sections. The City has 
experienced a tremendous growth in development and with the widenings proposed (for example: 
14 Mile115 Mile Road as seven lanes) in the 1980 Master Road Plan, some of the developments 
may lose frontage to their businesses (if they had it to begin with) or may need to be relocated. 
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Table 14-PM Peak Hour Comparison of Vehicle-Hours-Traveled and Congested Vehicl 

Alternative l~esc r i~ t ion  I Vehicle 
(Year 2020) I I I Hours 

Traveled 

0 
18 19* 19 Mile, 5 lanes from Dequindre to Hayes; 18 Mile, 5 lanes 11451 

from Dequindre to Hayes; Utica, 5 lanes from Van Dyke to 
Hayes; Clinton River, 4 lanes from Canal to Hayes 

u1819* 19 Mile, 5 lanes from Dequindre to Hayes; 18 Mile, 5 lanes 
fiom Dequindre to Utica and fiom Clinton River to Hayes; 
Utica, 5 lanes fiom Van Dyke to Hayes; Clinton River, 4 
lanes from Canal to Hayes 

19uc* 19 Mile, 5 lanes from Dequindre to Clinton River; Utica, 5 
lanes from Van Dyke to Hayes; Clinton River, 4 lanes from 
Canal to Hayes 

I '"* I 18 Mile as 5 lanes between Dequindre & Hayes; Utica as 5 
lanes between Van Dyke & Hayes 

I 11464 

a20* 19 Mile, 5 lanes from Dequindre to Hayes; 18 Mile, 5 lanes 
from Dequindre to Hayes; Utica, 5 lanes from Van Dyke to 
Hayes; Clinton River, 4 lanes from Canal to Hayes; Moravian 
5 lanes from Schoenherr to Hayes; Schoenherr, 6 lanes from 

116 Mile to Canal; Mound, 8 lanes from 17 Mile to M-59 I 
a2 1 * 11 9 Mile, 5 lanes from Dequindre to Hayes; 18 Mile, 5 lanes 1 1 1541 

from Dequindre to Utica and from Clinton River to Hayes; 
Utica, 5 lanes from Van Dyke to Hayes; Clinton River, 4 
lanes from Canal to Hayes; Moravian, 5 lanes from 
Schoenherr to Hayes; Schoenherr, 6 lanes from 16 Mile to 

I 1 , 80- 11980 Master Road Plan Improvements 1 11644 

* = Alternative 1 roadway improvements are also included in this alternative 

final* 

-Hours-Traveled within the City 

Percent Congestion 
Congested Difference in Increased 

from Do-Nothing Decreased 
-10.32% Decreased 

Canal; Mound, 8 lanes from 17 Mile to M-59 
Preferred Alternative based on a20*, but includes 18 112 
Mile as 5 lanes 

-8.85% Decreased 

8649 -1.15% Decreased 

8346 -4.62% Decreased 

7609 - 13.04% Decreased 

7866 1 -10.10% 1 Decreased 

6810 1 -22.17% 1 Decreased 
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Table 15-Improvements in the Sterling Heights 1980 Master Road Plan 
l~egrnent  Between this and that No. lanes New River Crossing? 
114 Mile Dequindre Hayes 7 
15 Mile 
16 Mile 
18 Mile 
18 Mile 
18 Mile 
19 Mile 
19 Mile 
19 Mile 
Canal 
Clinton River 
Dequindre 
Dodge Park 

Hayes 
Maple Lane 
Moravian 
Riverland 
Ryan 
Schoenherr 
Schoenherr 
Utica 
Utica 
Utica 
Utica 

Mound 
Mound 
Dequindre 
Clinton River 
Clinton River 
Schoenherr 
Dequindre 
Ryan 
Van Dyke 
Canal 
14 Mile 
16 Mile 
14 Mile 
14 Mile 
Schoenherr 
Van Dyke 
18 Mile 
16 Mile 
19 Mile 
Van Dyke 
Dodge Park 
Van Dyke 
Dodge Park 

Moravian 
Hayes 
Mound 
Hayes 
Mound 
Hayes 
Ryan 
Schoenherr 
Hayes 
Hayes 
M-59 
Utica 
Moravian 
15 Mile 
Hayes 
Clinton River 
M-59 
19 Mile 
Hall 
18 Mile 
Hayes 
19 112 Mile 
18 Mile 

Yes 
Yes 

Yes 

n Dyke 18 1/2 Mile Hall 7 
Note: These improvements will be used to form its own alternative and do not include he improvements 
suggested that have already been implemented into SEMCOG's 2020 TRANPLAN model. 

The second best combination of improvements occurs when both 18 Mile and 19 Mile Roads are 
built as 5 lanes from Dequindre Road to Hayes Road; Utica Road is widened to five lanes from 
Van Dyke Road to Hayes Road; Clinton River is widened to four lanes from Canal Road to 
Hayes Road; Moravian Road is widened to five lanes from Schoenherr Road to Hayes Road; 
Schoenherr Road is widened to six lanes from Metropolitan Parkway (16 Mile Road) to Canal 
Road; Mound Road is widened to eight lanes from 17 Mile Road to M-59; and 18 '/z Mile Road is 
widened to five lanes from Mound Road to Van Dyke Road. This combination of improvements 
provides a 13.13% improvement on the congested links compared with the Do-Nothing 
Alternative for the year 2020 in the PM peak hour. 

PREiLIMINARY COST ESTIMATES 

The steps taken as part of the analysis were to first create costs for the various individual 
improvements. Then, each of the alternatives analyzed had the cost of the roadway 
improvements totaled by alternative. 

The items included the length of the roadway segment, the lane miles of the improvement, the 
roadway cost, the bridgelculvert cost, the identification of wetland impacts, the right-of-way 
(ROW) required, the structures impacted, the ROW costs, the preliminary construction costs, the 
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preliminary engineering costs, contingencies, and the total preliminary cost in 1998 dollars. 
Based on conversations with the City, County, and local construction projects the following costs 
were utilized in the estimates: the costs were calculated using $400,000 per lane mile, and costs 
received from the Sterling Heights Office of Assessing were used to develop landproperty costs. 
The preliminary construction costs include the costs of the roadways, bridges/culverts, and ROW. 
The preliminary engineering is 20% of the costs of the roadways and bridges/culverts. The 

ntingencies are 10% of the costs of the roadways and bridges/culverts. There are not any costs 
included for impacted wetlands. Wetland mapping for the City and the locations are noted by 
improvement, but the overall impact is beyond the scope of this project and a detailed wetland 
analysis will have to be performed on a project by project basis. Table 16 provides the 
preliminary cost estimates for the individual segments. The two columns on the right side of 
Table 16 provide the percentage share of the improvement by agency jurisdiction over the 
roadway and the cost to the City of Sterling Heights for each roadway improvement. 

The largest impact to existing structures occurred in building 17 Mile Road from Schoenherr 
Road to Hayes Road. Based on engineering judgment, the required alignment of 17 Mile Road at 
Schoenherr Road, as well as the river crossing, the connection to Hayes Road would impact 
approximately 45 structures/homes. It was assessed to parallel the golf course, but the alignment 
and river crossing and connection at Hayes Road shift the connection further to the north through 
existing neighborhoods. The Mound Road connection to M-53 with service drives was the most 
expensive alternative at $22,300,000. 

The Macomb County Road Commission provided information as to the feasibility of extending 
Hayes Road, north of Moravian. The issues that the County felt made the extension not feasible 
are the fill requirements within the 100 year flood plain, mitigation of approximately 10 acres of 
wetland, construction of a bridge over the Red Run Drain, the conflict with the existing 
Metropolitan Parkway bridge over the Red Run Drain, traffic operational problems with a new 
intersection (Hayes and Metropolitan Parkway) in proximity to the Utica Road intersection, 
possible conflicts with a landfill area if alignment is shifted to the west, encroachment into 
Freedom Hill County Park for a westerly alignment, and construction of an overpass to avoid an 
intersection with Metropolitan Parkway. 

At the TAC meetings there were concerns raised over the extension of 18 Mile Road and 19 Mile 
Road over the Clinton River. Areas of concern addressed the close proximity of 19 Mile Road 
and Riverland Drive, since the Kleino bridge was removed when Schoenherr Road was widened. 
Upon reviewing the Kleino bridge removal it was discovered that the bridge was structurally old 
and badly in need of replacement. To maintain the location of the Kleino bridge would have 
required a much larger structure than was originally designed at Schoenherr or it would disturb 
the flow of the river. It was determined that between the cost associated with rebuilding the 
Kleino bridge crossing, as well as re-designing the Schoenherr bridge, that the Schoenherr bridge 
would be built and the Kleino bridge would be removed. Upon contacting the Michigan 
Department of Transportation Environmental Unit, there is not a spacing requirement for river 
crossings. The Department of Environmental Quality (DEQ) has buffer &eas that restrict the 
harmful interference of inhibiting the river flow. The Flood Plain Regulatory Act does not allow 
the river to be inhibited more than 0.1 feet. Public Agencies can fill out a Preliminary Review 
Form and ask the DEQ to make a preliminary investigation as to a site. 
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1. Costs arc in 1998 dollan 
2. Costs w m  calculated using S400.000 per lane mile 
3. Bridge costs arc from Macomb County Road Commission 
4. Alternatives 1 & 2 includes $SOO,MX) for smer upgrade in Hayes 
5. ROW costs were calculated using $IW,000/Acre, $100,MX)/Parcel, and SSO.OOO/Partial Parcel 
6. Preliminary Construction Costs include costs of Roadways, BridgedCulvntJ and ROW 
7. Preliminary Engineering is 20% of costs of Roadways, and Bridgcs/Culvcrts 
8. Contingencies arc I@?? of costs of Roadways, and Bridges/Culverts 
9. Costs do not include any c o w  associated with Impacted Wetlands 
10. Alternative 24 assumes no widening of structures at Plumbrook Drain or Chrissman Drain 
I1 Alternative 27 assumes no widening of structures at Plumbmok Drain or Clinton River 
12. P m m t  Share of Cost. 8000 =Federal Government pays 80% and CityICounty each pay 10%; 100°/. County - County and City pay 50%; 100% City =City of Sterling Heights pays 100% 

L:w,t,kost\M(\~(.xl. 
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Table 16 Continued-Preliminary Cost Estimate By Roadway Segment 

124. Widen Mound from 6-8 lanes 17 Mile to M-59 1 3.10 1 6.20 1 $2,480 

1.00 
0.50 
1.50 
1.09 
3.27 

City's 
Cost 

(in $000) 

$400 
$200 
$600 
$436 

$1,308 

25. Widen Dodge Park from 2-5 lanes 16 Mile to Utica 

26. Wtdm Mwle Lane from 2-5 lanes 14 Mile to I5 Mile 

ROW 
Cosb 

(inSO00) 

ALTERNATIVE 

Plumbrook Drain 

$40 
$70 
$110 
$44 
$131 
$248 

127. Widen Schomhm from 4-5 lanes 16 Mile to Canal 1 3.35 1 6.70 1 $2, 

Lnne 
Miles 

Length 
(Miles) 

$500 
$500 

1.70 
0.83 

--- I , - - 7  

28 Widen Moravian from 2-5 lanes S c h m h m  to Hayes 1 1.65 1 4.95 1 $1,980 I 1 $1,980 1 $396 1 $198 1 $2,574 1 8ORO I S416 

29 Build Haves as 2 lane from Moravian to Utica I 0.95 1 1.90 1 $760 ( $2,000 1 Red Run Drain 1 ( 13.8 1 1 $1,380 ( $4,140 1 $552 1 $276 1 $4,968 1 SO%City 1 $2,484 

Preliminary 
Construction 

C a t  
(in $000) 

$2,480 

$520 
$910 

$1,430 
$3,167 
$4,300 
$3,224 

040 1 lPlumbrook Dmnl ZS-Parttal[ 

Rondwny 
Cost 

(in $000) 

20 
20 

$496 

1WhC1ty 

l w h c n y  

1 W h  City 

IWhCity 

IWXCity 

80120 

5.10 
2.49 

$1,250 
, $996 1 

Note: 
1. Costs are in 1998 dollan 
2. Costs were calculated using S400.000 per lane mile 
3. Bridge wsts are from Mawmb County Road Commission 
4. Alternatives 1 & 2 includes $500,000 for xwn upgrade in Hayes 
5. ROW wsts were calculated using $100,000/Acrc, $100,000ffarcel, and $50,000ffartial Parcel 
6. Preliminary Construction Costs include eosts of Roadways, Bridges/Culverts and ROW 
7. Preliminary Engineering is 20.h of w s h  of Roadways, and Bridges/CulvntJ 
8. Contingencies an 10% of wsh of Roadways, and Bridgey'Culverts 
9. Costs do not include any wsts associated with Impacted Wetlands 
10. Alternative 24 m m e s  no widening of structures at Plumbrook Drain or Chrisman Drain 
11. Alternative 27 assumes no widening of stntcturcs at Plumbmok Drain or Clinton R i m  
12. Percent Share of Cost: 80120 = Fedaal Government pays 80% and CitylCounty each pay 10.h; 100% County =County and City pay 50%. 1 Wh City =City of Sterling Heights pays 100% 

Preliminary 
Engineering 

Cost 
20% 

I Chrisman ~rainl  I 
-. . . - . . . - . . 

$2,~ 

I 

I 

L:\nh"'cat~l~.rIr 
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Bridget 
Culvert 

(in $000) 

4-$150 
4-$150 

$3,290 
$996 

$2 680 I - -  lixn I I I 

Contingencies 

10% 

0 Widen Clinton Riwn Road from 2 4  lanes Canal to Hayes 1 4.69 1 9.38 1 $3,752 1 1 26 1 I 263150 1 $6,500 1 $10,252 1 $2,050 1 $1,025 1 $13,328 1 80120 1 52,153 
I 

Wetlands 
Impacted 

$2,600 
$2,600 

$408 
$199 
S536 

Total 
Preliminay 

Cost 

(in SOOO) 

I 

Percent 
Share of 

Cost 

ROW 
Required 

Parcels 

MOO 
$700 

$1,100 
$3,036 
$3,908 

$204 
$100 
S268 

$80 
$140 
$220 
$87 
$262 

I I I 

ROW 
Required 

(Acres) 

$3,902 
$1,295 
$3 484 

s(P/. county I 

Structures 
Impacted 

IWhCity 

100.7 City 
sono 

$3,902 

$1,295 
$563 
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Concerns were also raised over the soils for the roadway extensions and widenings. At this point 
in time, those analyses are beyond the scope of this study. Existing data was requested from the 
State, County, and City regarding all alternatives analyzed. There was not any information 
available at this time to address the geotechnical nature of the alternatives. 

While looking at the cost of each alternative is important, it is equally important to note the 
ey saved by reducing congestion. A dollar value of annual hour saved can be 

associated with reductions in congestion by comparing the congested VHT for each alternative 
compared to the Do-Nothing. The formula used to relate cost to reducing congestion is as 
follows: 
- (Congested VHT - Congested VHT Do-Nothing) * 365 daylyr. * $1 1.80/hr / 1,000 

Table 17 provides the congested VHT, dollar value of annual hours saved, and estimated cost of 
each alternative. A positive (+) number indicates the dollar value of annual hours saved whereas 
a negative (-) number indicates the dollar value of annual hours lost. The combination of 
individual alternatives provide the largest dollar value of annual hours saved. The largest dollar 
value saved is for the 1980 Master Road Plan at $4.9 million. The alternatives that have both 18 
Mile and 19 Mile crossing the river save approximately $3.8 million dollars per year. 

Table 18 provides the cost for each alternative based on the individual roadway segment costs 
estimated in Table 16. It also shows the percent difference in congested VHT from the Do- 
Nothing. 
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Table 17-Comparison of Dollar Value of Annual Hours Saved and Estimz 

I Do-Nothing I~roposed 2020 roadway network with no modifications 

Alternative 
(Year 2020) 

Description 
.ed Cost bv Altc 

1 * 

7* 
2* 
15* 
9* 
6* 
14* 
3* 
8* 

5* 
lo* 

1 1 * 
12* 
4* 
13* 

VRT 
Congested 

Widen Ryan to 5 lanes from 18 Mile to M-59; widen Dodge 
Park to 5 lanes from 16 Mile to Utica; & widen Maple Lane 
to 5 lanes from 14 Mile to 15 Mile 
Add on- and off- ramps to M-53 at Clinton River 
Build Hayes as 2 lanes from Moravian to Utica 
Build Mound to M-53 connector in the vicinity of 18 112 Mile 
Widen Utica to 5 lanes from Van Dyke to Hayes 
Build 17 Mile as 3 lanes from Schoenherr to Hayes 
Build 17 Mile as 5 lanes from Schoenherr to Hayes 
Build 18 Mile as 2 lanes fiom Schoenherr to Hayes 
Widen 18 Mile to 5 lanes from Dequindre to Utica; & widen 
Utica to 5 lanes from 18 Mile to Hayes 
Build 18 Mile as 2 lanes from Utica to Hayes 
Widen 18 Mile to 5 lanes from Dequindre to Utica; & build 
18 Mile as 5 lanes from Utica to Hayes 
Build 19 Mile as 3 lanes from Van Dyke to Utica 
Widen 19 Mile to 5 lanes from Dequindre to Van Dyke 
Build 19 Mile as 3 lanes from Van Dyke to Clinton River 
Widen 19 Mile to 5 lanes from Dequindre to Van Dyke & 
build 19 Mile as 5 lanes from Van Dyke to Clinton River 

native 
Dollar Value Estimated 

of Annual Cost of Each 
Hours Saved* Alternative I 

* = Alternative 1 roadway improvements are also included in this alternative for evaluating congested VHT 

Dollar Value of Annual Hours Saved* = Dollar value based on $1 1 .SO per hour per the US Office of Management and Budget 
Dollq Value of Annual Hours Saved* => A positive (+) number indicates hours saved whereas a negative (-) number indicates hours lost 

L:\sthts\fUture~costxls 
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I " "  

Table 17 Continued-Comparison of Dollar Value of Annual Hours Saved and Estimated 

I lfrom Dequindre to Hayes; Utica, 5 lanes from Van Dyke to I 

VHT 
Congested 

Alternative 
(Year 2020) 

18 19* 

Hayes; Clinton River, 4 lanes from Canal to Hayes 
19 Mile, 5 lanes from Dequindre to Hayes; 18 Mile, 5 lanes 
from Dequindre to Utica and fiom Clinton River to Hayes; 
Utica, 5 lanes from Van Dyke to Hayes; Clinton River, 4 

Description 

lanes fiom Canal to Hayes 
19 Mile, 5 lanes from Dequindre to Clinton River; Utica, 5 
lanes from Van Dyke to Hayes; Clinton River, 4 lanes fiom 

19 Mile, 5 lanes from Dequindre to Hayes; 1 8 Mile, 5 lanes 7847 

Canal to Hayes 
18 Mile as 5 lanes between Dequindre & Hayes; Utica as 5 

I lfrom Dequindre to Hayes; Utica, 5 lanes from Van Dyke to I 

8346 

a20* 

I I Hayes; Clinton River, 4 lanes from Canal to Hayes; Moravian 
5 lanes from Schoenherr to Hayes; Schoenherr, 6 lanes from I 

lanes between Van Dyke & Hayes 
19 Mile, 5 lanes from Dequindre to Hayes; 18 Mile, 5 lanes 

from Dequindre to Utica and from Clinton River to Hayes; 
Utica, 5 lanes from Van Dyke to Hayes; Clinton River, 4 
lanes from Canal to Hayes; Moravian, 5 lanes from 
Schoenherr to Hayes; Schoenherr, 6 lanes from 16 Mile to 

7609 

a2 1 * 

Ias 5 lanes 

16 Mile to Canal; Mound, 8 lanes from 17 Mile to M-59 
19 Mile, 5 lanes from Dequindre to Hayes; 18 Mile, 5 lanes 

final* 

I 

8Omrp (1980 Master Road Plan Improvements I 6810 
* = Alternative 1 roadway improvements are also included in this alternative for evaluating congested V 

7866 

Canal; Mound, 8 lanes from 17 Mile to M-59 
Preferred Alternative based on a20*, but includes 18 112 Mile 

1st by Alternati~ 
Dollar Value 

of Annual 
Hours Saved* 
c.vH'T ($000) 

$3,889 

: 
Estimated 

Cost of Each 
Alternative 

($000) 
$57,514 

Dollar Value of Annual Hours Saved* = Dollar value based on $1 1 .SO per hour per the.US Office of Management and Budget 
Dollar Value of Annual Hours Saved* => A positive (+) number indicates hours saved whereas a negative (-) number indicates hours lost L:\sthts\fUture\rankcost.xls 
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Table 18-Ranking of Congested Vehicle-Hours-Traveled and Cost for Each Alternative in the PM Peak Hour 

Ranking 
Cost 

Estimates 
(5=best) 

5.0 

5 .O 
5 .O 
4.0 
5.0 
4.0 
4.0 
5.0 

7* 
2* 
15* 
9* 
6* 
14* 
3 * 
8* 

5* 
lo* 

1 l* 
12* 
4* 
13 * 

7 

*-= Alternative 

Alternative 
(Year 2020) 

Do-Nothing 
1 * 

Percent 
Difference in 

Congested VHT 
from Do-Nothing 

-0.03% 

Description 

Proposed 2020 roadway network with no modifications 
Widen Ryan to 5 lanes from 18 Mile to M-59; widen Dodge 
Park to 5 lanes from 16 Mile to Utica; & widen Maple Lane 
to 5 lanes from 14 Mile to 15 Mile 
Add on- and off- ramps to M-53 at Clinton River 
Build Hayes as 2 lanes from Moravian to Utica 
Build Mound to M-53 connector in the vicinity of 18 112 Mile 
Widen Utica to 5 lanes from Van Dyke to Hayes -- 
Build 17 Mile as 3 lanes from Schoenherr to Hayes 
Build 17 Mile as 5 lanes from Schoenherr to Hayes 
Build 18 Mile as 2 lanes from Schoenherr to Hayes 
Widen 18 Mile to 5 lanes from Dequindre to Utica; & widen 
Utica to 5 lanes from 18 Mile to Hayes 
Build 18 Mile as 2 lanes from Utica to Hayes 

P P  

Widen 18 Mile to 5 lanes from Dequindre to Utica; & build 
18 Mile as 5 lanes fiom Utica to Hayes 
Build 19 Mile as 3 lanes from Van Dyke to Utica 
Widen 19 Mile to 5 lanes from Dequindre to Van Dyke 
Build 19 Mile as 3 lanes from Van Dyke to Clinton River 
Widen 19 Mile to 5 lanes from Dequindre to Van Dyke & 

build 19 Mile as 5 lanes from Van Dyke to Clinton River 

Ranking 
Congested 

VHT 
(5=best) 

1.5 

1 roadway improvements are also included in this alternative for evaluating congested VHT 

2.53% 
1.66% 
- 1.29% 
-0.09% 
0.66% 
2.10% 
0.89% 
-1.65% 

1.94% 
-3.54% 

-0.19% 
-2.66% 
0.65% 
-3.51% 

Estimated 
Cost of Each 
Alternative 

($000) 

$7,147 

1 .O 
0.5 
1.5 
1.5 
0.5 
1 .O 
0.5 
1.5 

0.5 
2.0 

1.5 
2.0 
0.5 
2.0 

$1,766 
$4,968 
$22,300 
$6,646 
$15,272 
$16,354 
$1,519 
$10,946 

$8,980 
$18,912 

$837 
$6,446 
$7,892 
$1 5,066 
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Table 18 Continued-Ranking of Congested Vehicle-Hours-Traveled and Cost for Each Alternative in the PM Peak Hour 

19uc* 

18u* 

a20* 

Alternative 
(Year 2020) 

1819* 

u1819* 

a21* 

Percent 
Difference in 

Congested VHT 
from Do-Nothing 

-10.32% 

-8.85% 

Description 

19 Mile, 5 lanes from Dequindre to Hayes; 18 Mile, 5 lanes 
from Dequindre to Hayes; Utica, 5 lanes from Van Dyke to 
Hayes; Clinton River, 4 lanes fiom Canal to Hayes 
19 Mile, 5 lanes from Dequindre to Hayes; 18 Mile, 5 lanes 
from Dequindre to Utica and from Clinton River to Hayes; 
Utica, 5 lanes from Van Dyke to Hayes; Clinton River, 4 
lanes from Canal to Hayes 
19 Mile, 5 lanes from Dequindre to Clinton River; Utica, 5 
lanes from Van Dyke to Hayes; Clinton River, 4 lanes from 
Canal to Hayes 
18 Mile as 5 lanes between Dequindre & Hayes; Utica as 5 
lanes between Van Dyke & Hayes 
19 Mile, 5 lanes from Dequindre to Hayes; 18 Mile, 5 lanes 
from Dequindre to Hayes; Utica, 5 lanes from Van Dyke to 
Hayes; Clinton River, 4 lanes from Canal to Hayes; Moravian 
5 lanes from Schoenherr to Hayes; Schoenherr, 6 lanes from 

final* 

Ranking 
Cost 

Estimates 
(5=best) 

1.5 

16 Mile to Canal; Mound, 8 lanes from 17 Mile to M-59 
19 Mile, 5 lanes from Dequindre to Hayes; 18 Mile, 5 lanes 
fiom Dequindre to Utica and from Clinton River to Hayes; 
Utica, 5 lanes from Van Dyke to Hayes; Clinton River, 4 
lanes from Canal to Hayes; Moravian, 5 lanes from 
Schoenherr to Hayes; Schoenherr, 6 lanes from 16 Mile to 

- 8- 

Ranking 
Congested 

VHT 
(5=best) 

4.0 

3.5 

-1.15% 

-4.62% 

-13.04Y0 

Canal; Mound, 8 lanes from 17 Mile to M-59 
Preferred Alternative based on do*,  but includes 18 112 Mile 

Estimated 
Cost of Each 
Alternative 

($000) 
$57,514 

$49,804 

-10.10% 

* = Alternative 1 roadway improvements are also included in this alternative for evaluating congested VHT 

as 5 lanes 
1980 Master Road Plan Improvements 

1.5 

2.5 

4.5 

-13.13% 

$35,040 

$25,558 

$66,796 

4.0 

-22.17% 

$59,086 

4.5 $69,006 

5.0 $256,766 
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RANKING PROCEDURE FOR THE ALTERNATIVES 

A ranking procedure was developed to assess the performance of the various alternatives tested. The rankings 
established were to be used for costs and for a measure to test the network improvement of capacity, safety, and 
flow. If the capacity is improved to a sufficient level the traffic will flow well, which improves safety. 

The ranking procedure established was for both the congested VHT and the costs. These rankings will be 

Table 18 (previously provided on pages 69 and 70) provides each individual alternative and combination of 
alternatives analyzed, the percent difference in congested VHT from the Do-Nothing, the ranking of the 
alternative by congested VHT, the estimated cost of each alternative, and the ranking of the alternative by cost. 

Table 19-Ranking Procedure for Alternatives 
I Percentage Difference in Congested VHT I 
from the Do-Nothing Alternative Points 
> +2.00 % 0.5 

Range of Costs for the Alternatives in ($000) Points 

A method needed to be developed to combine individual rankings of congested VHT and cost in order to 
determine which alternatives were performing the best. Based on engineering judgment, the congested VHT 
was weighted higher than cost when ranking the alternatives. This was due to the fact that the congested VHT 
deals with congestion, safety, and delay. 

Ranking the alternatives, the congested WIT category counted twice that of the cost category, since the 
congested VHT deals with congestion, safety, and delay. So, the formula used in the final assessment is: 

2: 1 * = Ranking = ((2 * congested VHT ranking) + (cost ranking)) 1 3  
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I t  was suggested by the TAC that a ranking be performed with congested VHT and cost being ranked equally 
because cost is a major factor and should not be overlooked. The formula used in the assessment is: 

1 : 1 * = Ranking = (congested VHT ranking + cost ranking) 1 2 

The greater the reduction of congested VHT compared to the Do-Nothing Alternative the better. The higher the 
points received, the better the combination of improvements. The lower the cost of the improvement the better 
a s  well, so the points are higher for the least costly improvements. Thus, the higher the total combined score the 

Table 20 utilized both formulas described in order to obtain a ranking of the alternatives analyzed, but sorted 
them using the 2: 1 ranking. The best performing alternative came in as the 1980 Master Road Plan. There are a 
lot of major improvements in this alternative. The 1980 Master Road Plan has some incredible costs, but also 
some substantial improvements to the transportation system. It does not appear to be as feasible to widen some 
of the roadways as originally planned in 1980, and the costs are over four times the estimates of the two second 
place alternatives. The two alternatives that tied for second place are A20 and the Final with a 2:1 ranking of 
3.3 points out of 5.0. The only difference between the two alternatives is that in the Final, 18 ?4 Mile Road is 
added as five lanes from Mound Road to Van Dyke Road; A20 does not have the 18 ?4 Mile Road improvement. 
This improvement to 18 L/z Mile Road increases the cost slightly, but reduces congestion. 

Table 21 also utilized both formulas described in order to obtain a ranking of the alternatives analyzed, but 
sorted them using the 1 : 1 ranking. The results differ considerably from Table 20. Reduction in congested VHT 
is not as big of a factor as the cost; therefore, the results do not provide an alternative that reduces the most 
congestion for the City. The alternative that ranked the best, using the equal ranking, was 12*, widening 19 
Mile to 5 lanes between Dequindre and Van Dyke. This alternative only provides a 2.66% reduction in 
congested VHT whereas the alternative that ranked the best in Table 20 provides a 13.13% reduction in 
congested VHT. The ranking system used in Table 20 causes alternatives that do not provide the most relief in 
congested VHT to rank the best, instead of relieving congestion for the entire City. 

The rankings provided in Table 20 were used in determining the alternative that would provide the most benefit 
to  the City of Sterling Heights. 
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Table 20-PM Peak Hour Alternatives Analysis: Preliminary Ranking Comparison Sorted by 2:l 
Ranking, Then by 1:l Ranking 
I Alternative I Percent 

(Year 2020) Difference in I I Congested VHT 

I I l l *  I -0.19% 

Do-Nothing 

I I final* -13.13% 

from Do-Nothing 

0.00% 

I 

8Omrp I -22.17% 

* = Alternative 1 roadway improv 
2: 1 * = Ranking = ((2 * congested 
1 : 1 * = Ranking = (congested VH1 

I I I 

:merits are also included in this alternative for evaluatin 
JHT ranking) + (cost ranking)) I 3 
ranking + cost ranking) I 2 

1:1* 
Ranking 
Points 

(5=best) 

0.0 
2.3 

2.5 
2.5 

2.3 

2.5 
2.8 

2.8 

2: I* 
Ranking 
Points 

(5=best) 

0.0 

1 
congested VHT 

Ranking 
Cost 

Estimates 
(5=best) 

Ranking 
Congested 

VHT 
@=best) 

Estimated 
Cost of Each 
Alternative 

($000) 

$0 



Sterling Heiglzts Master Road Plan-Final Report 

ison Sorted by 1:l Table 21-PM Peak Hour Alternatives Analysis: Preliminary Ranking Compat 

l:lk 
Ran king 
Points 

1 2.3 

Ranking, Then 
Alternative 
Wear 2020) 

Do-Nothing 
6 * 

19uc* 
5 * 
4 * 
14* 
2 * 
3 * 
15* 

~1819* 
a21" 

1819* 
a20* 
final * 
80mrp 

7 * 
8* 
lo* 
1 8 ~ *  
1 * 
9 * 
l l *  

13* 
12* 

* = Alternative 

3.3 
3.5 3 congested VHT 

2: 1 * = Ranking = ((2 * congested VHT ranking) + (cost ranking)) / 3 
1 : 1 * = Ranking = (congested VHT ranking + cost ranking) / 2 

by 2: 1 Ranking 
Percent 

Difference in 
Congested VHT 

from Do-Nothing 

0.00% 
0.66% 
-1.15% 

1.94% 
0.65% 
2.10% 
1.66% 
0.89% 
- 1.29% 
-8.85% 
-10.10% 
-10.32% 
-13.04% 
-13.13% 
-22.17% 
2.53% 
- 1.65% 
-3.54% 
-4.62% 
-0.03% 

-0.09% 
-0.19% 

-3.51% 
-2.66% 

1 roadway improvements 

1 
Congested 
VHT 

(S=best) 

0.5 

1.5 
0.5 
0.5 
1 .O 

0.5 
0.5 
1.5 

3.5 
4.0 
4.0 
4.5 
4.5 
5.0 
1 .O 

1.5 
2.0 
2.5 
1.5 

1.5 
1.5 
2.0 
2.0 

are also 

Cost of Each 
Alternative 

($000) 

$0 
$15,272 
$3 5,040 

$8,980 
$7,892 
$16,354 
$4,968 

$1,519 
$22,3 00 
$49,804 
$59,086 
$57,5 14 
$66,796 
$69,006 
$256,766 
$1,766 
$10,946 
$18,912 
$25,558 
$6,284 
$6,646 

$837 
$15,066 
$6,446 

included in this 

Cost 
Estimates 
(5=best) 

4.0 
3 .O 

4.5 
4.5 
4.0 
5 .O 

5 .O 
4.0 
2.0 
1.5 
1.5 
1 .O 
1 .O 

0.5 
5.0 
4.5 
4.0 
3.5 
5.0 

5.0 
5 .O 
4.5 
5 .O 

alternative for 

Ranking 
Points 

(5=best) 

0.0 
1.7 
2.0 

1.8 
1.8 
2.0 
2.0 
2.0 
2.3 
3 .O 
3.2 

3.2 
3.3 
3.3 
3.5 
2.3 
2.5 
2.7 
2.8 
2.7 

2.7 
2.7 
2.8 
3 .O 

evaluatin] 
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RECOMMENDED 1998 MASTER ROAD PLAN 

The Master Road Plan Update is to assess the roadway needs for vehicular traffic in the year 2020. An 
important element to moving people from their origin to their destination can be through the use of alternatk 
modes, such as transit and bicycle. The regional transit agencies do not foresee an expansion of the transit 
service in Sterling Heights at this time, so the same transit ridership is assumed to be maintained. Bike lanes on 
public roadways are a means of accommodating and promoting the use of bicycles. Bike laneslroutes should be 

Master Recreation Plan, the City requires the installation of sidewalks on both sides of all residential streets, 
providing pedestrian and bicycle movement within neighborhoods. Many of the City's existing parks offer trail 
systems. The future Master Recreation Plan will further address the actual locations of the bike laneslroutes 
within the City of Sterling Heights. 

Based on the results of the analysis, the recommended 1998 Master Road Plan to facilitate transportation flow 
into the year 2020 is the one deemed the Final Alternative. The recommended 1998 Master Road Plan includes 
the following improvements in addition to the Municipal Improvement Program and the Regional 
Transportation Plan: 

Buildwiden 19 Mile Road as five lanes from Dequindre Road to Hayes Road 
Buildwiden 18 Mile Road as five lanes from Dequindre Road to Hayes Road 
Widen Utica Road to five lanes from Van Dyke Road to Hayes Road 
Widen Clinton River Road to four lanes from Canal Road to Hayes Road 
Widen Moravian Road to five lanes from Schoenherr Road to Hayes Road 
Widen Schoenherr Road to six lanes from Metropolitan Parkway (16 Mile Road) to Canal Road 
Widen Mound Road to eight lanes from 17 Mile Road to M-59 
Widen 18 ?4 Mile Road to five lanes from Mound Road to Van Dyke Road 
Widen Ryan Road to five lanes from 18 Mile Road to M-59 
Widen Dodge Park to five lanes from Metropolitan Parkway (16 Mile Road) to Utica Road 
Widen Maple Lane to five lanes from 14 Mile Road to 15 Mile Road 

RECOMMENDED ROADWAY AND RIGHT-OF-WAY STANDARDS 

The standard lane width for freeways and high speed or high volume roadways is 12 feet. The Macomb County 
Road Commission and the City of Sterling Heights adopted a standard lane width of 11 feet. 

The City of Sterling Heights currently does not have a pavement management system. A Pavement 
Management System (PMS) tracks the pavements durability and quality. It is helpful for agencies to have a 
PMS, as it provides an estimate of pavement condition and related pavement performance and cost predictors as 
a function of time and traffic. A PMS would address the needs for maintenancelrepair of the roadway system. 
This master road plan update does not address existing or proposed pavement conditions, but rather the need for 
roadway facilities. It is recommended that to maintain existing pavements that a PMS be developed for the City 
of Sterling Heights. 

Table 22 provides recommended right-of-way (ROW) for various cross-sections for major thoroughfares and 
collector streets. Figure 11 provides the thoroughfare and collector road map for the recommended 1998 
Master Road Plan. Figure 12 represents the laneage for the proposed 1998 Sterling Heights Master Road Plan. 
Right-of-way requirements are also provided in Figure 12. 
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Table 22-Recommended Right-of-way Requir 
Thoroughfare Section From 

I 

Dobrv Drive I Deauindre 

Mound 1 14 Mile 
Van Dyke 14 Mile 

M-53 
Dodge Park 1 15 Mile 
Schoenherr 14 Mile 

Metropolitan Parkway 
Haves 14 Mile 

1 Utica 

Canal 1 Saal 
Note: 12 feet additional required for right turn lar 

?merits for Major Thoroughfares and Collector Streets 
To Number of Recommended 

Lanes ROW (ft) 
Mound 4 86 
Haves I 5 I 120 I 

Haves I 5 I 120 I 
Hayes 5 120 
M-59/Hall 5 120 
M-59/Hall 5 120 

M-59/Hall 5 120 
Utica 5 120 
Metropolitan Parkway I 5 120 
M-59lHall I 6-divided I 150 - - 

Moravian 2 86 
M-59lHall 5 120 
Hayes 5 120 
Van Dvke I 5 I 120 

4 

M-59/Hall 2 86 
Canal 4 86 
Clinton River 2 86 I 

es at major intersections 
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STAGING OF IMPROVEMENTS 

Based on the analysis of the proposed 1998 Master Road Plan, the following staging of the improvements in 
Table 23 is recommended. Other factors may dictate changes in the order in which projects are undertaken. 
Budgeting of projects with funding by other agencies, environmental clearances, private development 
participation, compatibility with City planning goals and public support are important facets of projects that 
must be brought to a successful conclusion prior to the progression of a design and construction phase. As the 
majority of these factors are either out of the control of the City or are subjective, an attempt to include these in 
the review process is not made as a part of this study. There are various opportunities for funding, which 
include grants from State, Federal, and private agencies. These opportunities will have to be investigated 
further at the time each of the roadway improvements are implemented. 

The costs were escalated by year at a rate of 1.03% compounded yearly to address the inflationary value of 
time. The costs were inflated to the end of the time frame in each time segment. The time line for construction 
was based on a number of variables: congestion relief, construction timing with parallel facilities, cost, and the 
need for continuity. Based on the roadway, the percent share of the cost varies. If the road is a county road, the 
maximum split is that the County and City both pay 50-percent of the cost. If the road is a city road, then the 
City of Sterling Heights pays 100-percent of the cost, unless the road is eligible for federal funding. There are 
some roads that qualify for federal funds, that can obtain 80-percent federal funds, 10-percent city funds, and 
10-percent county funds. Of those roads that have an 80120 split, the 10-percent of the City share applies to the 
preliminary construction cost and the contingency, and 50-percent of the preliminary engineering cost. 

In the fiscal year 2000 to 2005 time frame, four projects are recommended. The widening of 19 Mile Road to 
five lanes from Dequindre Road to Van Dyke Road provides over a 2.5-percent decrease in congestion; one of 
the highest percent decreases of any of the improvements. The building of 18 Mile Road to five lanes from 
Utica Road to Hayes Road has the second highest decrease in congestion, approximately 2.0-percent. The 
widening of 18 Mile Road to five lanes from Dequindre Road to Utica Road is anticipated to reduce congestion 
by approximately 1.65-percent. Widening Ryan Road to 5 lanes from 18 Mile to M-59 is also recommended in 
this time frame to reduce some congestion in the north-south direction. These are some aggressive projects to 
undertake in this time frame, but the congestion relief is significant once complete. The combination of these 
projects will reduce congestion by over 6-percent. The total estimated cost of these projects in the years 2000- 
2005 is $38,873,853 in 2005 dollars. The total City cost in the years 2000-2005 is estimated at $19,3 11,479 in 
2005 dollars. 

In the fiscal year 2006 to 2010 time frame, three projects are recommended. The projects of widening 18 % 
Mile Road to five lanes from Mound Road to Van Dyke Road, widening 19 Mile Road to five lanes from Van 
Dyke Road to Hayes Road, and widening Dodge Park to five lanes from Metropolitan Parkway (16 Mile Road) 
to Utica Road will reduce congestion totally by approximately 2.5-percent. The total estimated cost of these 
projects in the years 2006-2010 is $26,082,870 in 2010 dollars. The total City cost in the years 2006-2010 is 
estimated at $26,082,870 in 2010 dollars. 

The projects listed in the fiscal year 20 11 to 2020 time frame (shown in Table 22) complete the north-south and 
east-west improvements for the proposed 1998 Master Road Plan. The culmination of all of the above 
improvements should reduce congestion by over 13-percent from what is predicted will occur without these 
improvements in the year 2020. The total estimated cost of these projects in the years 2011-2020 is 
$55,023,358 in 201 1 and 2020 dollars. The total City cost in the years 201 1-2020 is $10,970,669. 

The total estimated cost of all of the projects recommended in this 1998 Master Road Plan is $1 19,980,080, with 
the City of Sterling Heights share being $56,365,018. 

79 
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Table 23-1998 Master Road Plan Roadway Improvement Timeline and Estimated Cost 
Project Location Proposed Improvement Total City Total I 
Fiscal Year 2000-2005 
19 Mile from Dequindre to Van Dyke 
18 Mile fiom Utica to Hayes 
18 Mile from Dequindre to Utica 
Ryan from 1 8 Mile to M-59 

I Fiscal Year 2006-2010 
18 ?4 Mile from Mound to Van Dyke 
19 Mile from Van Dyke to Hayes 
Dodge Park fiom 16 Mile to Utica 

I Fiscal Year 2011-2015 
Schoenherr from 16 Mile to Canal 

I Utica from Van Dyke to Hayes 
Mound from 17 Mile to M-59 

Widen to five lanes 
Build five lanes 
Widen to five lanes 
Widen to five lanes 

Widen to five lanes $ 3,155,000 $ 3,155,000 
Widen to five lanes $17,370,000 $17,370,000 
Widen to five lanes/boulevard $ 5,565,000 $ 5,565,000 

Widen to six lanes 
Widen to five lanes 
Widen to eight lanes 

Fiscal Year 2016-2020 
Moravian from Schoenherr to Hayes Widen to five lanes $ 4,935,000 $ 800,000 
Maple Lane from 14 Mile to 15 Mile Widen to five lanes $ 2,481,000 $ 2,481,000 
Clinton River from Canal to Hayes Widen to four lanes $25,540,000 $ 4,130,000 
Note: Costs were Compounded Annually by 3% to Upper Bound of Fiscal Year from 1998 Dollars 
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APPENDIX A 

CRITICAL CRASH LOCATION CRITERIA 



Table 3-1 
Regional Critical Intersection Crash Rates, Frequencies and Casualty Ratios: By Area Type 

Volume Enterin 

' Size of sample taken from SEMCOG crash data for Southeast Michigan, 1993-1 995. 
2Values on this line are volume-independent. Rates are in crashes per million vehicles and frequencies are annual averages. 



Table 3 4  
Regional Critical Intersection Crash Rates, Frequencies and Casualty Ratios: By Presence or Absence of Signalization 

' Size of sample taken from SEMCOG crash data for Southeast Michigan, 1993-1995. 
2Values on this line are volume-independent. Rates are in crashes per million vehicles and frequencies are annual averages. 



Table 3 4  
Regional Critical Intersection Crash Rates, Frequencies and Casualty Ratios: By Presence or Absence of Signalization (cont'd) 

'Size of sample taken from SEMCOG crash data for Southeast Michigan, 1993-1995. 
*Values on this line are volume-independent. Rates are in crashes per million vehicles and frequencies are annual averages. 

Average Daily Traffic 
Volume Entering 
Intersection 

UNSIGNALIZED2 

0 - 10,000 

10,001 - 20,000 

20,001 - 30,000 

30,001 - 40,000 

40,001 - 50,000 

50,001 - 60,000 

over 60,000 

Average 
Crash 
 ate 

1.23 

2.15 

0.68 

0.44 

0.38 

0.29 

0.25 

0.13 

Critical 
Crash 
Rate 

2.07 

4.02 

1.38 

0.86 

0.70 

0.54 

0.46 

0.26 

Average 
Crash 

Frequency 

3.37 

2.73 

3.46 

3.99 

4.69 

4.59 

4.87 

Critical 
Crash 

Frequency 

7.05 

6.25 

6.36 

7.03 

11.57 

7.86 

9.52 

Number of 
Intersections 

Sampled' 

945 

409 

277 

127 

65 

33 

21 

Average 
Casualty 

Ratio 

0.28 

0.29 

0.29 

0.26 

0.25 

0.32 

0.28 

13 

Critical 
Casualty 

Ratio 

0.51 

0.53 

0.51 

0.46 

0.44 

0.52 

0.47 

3.33 4.97 0.27 0.44 
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APPENDIX B 

TRANPLAN ALTERNATIVES ANALYSIS 

FOR THE YEAR 2020 
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APPENDIX C 

CRITICAL CRASH DATA FROM 

THE CITY OF STERLING HEIGHTS 

POLICE DEPARTMENT 



Table 4-1 
Regional Crash Percentages at Intersections by Crash Types: By Area Type 

'Size of sample taken from SEMCOG crash data for Southeast Michigan, 1993-1995. 
2Values on this line are volume-independent. All percentages are distributional averages. 

Average Daily Traffic 
Volume Entering 
Intersection 

URBAN AREA2 

0 - 10,000 

10,001 - 20,000 

20,001 - 30,000 

30,001 - 40,000 

40,001 - 50,000 

% 
Single- 
Vehicle 

4.0 

9.1 

6.0 

4.2 

3.8 

3.2 

% Head-on 
& Sideswipe1 

0pp.-Dir. 

4.9 

5.9 

% 
Uncoded 
& Other 

9.7 

11.5 

50,001 - 60,000 4.4 

Number of 
Intersections 

Sampled1 

2,925 

307 

5.8 

5.3 

5.3 

4.3 

8.2 

6.6 

6.1 

5.1 

2.8 

9.1 

7.1 

9.9 

11.7 

% 
Head-Leftl 
Rear- Left 

9.7 

9.8 

60,001 - 70,000 

70,001 - 80,000 

80,001 - 90,000 

over 90,000 

RURAL AREA2 

10.5 

11.3 

11.0 

10.4 

26.0 

26.4 

24.8 

21 .O 

22.4 

27.9 

30.9 

27.5 

22.8 

% 
Angle 

26.4 

31.4 

0 - 10,000 5.6 

10,001 - 20,000 4.7 

over 20,000 4.8 

2.5 

3.1 

3.0 - 
3.0 

13.1 

% Rear-End1 
Rear-Right & 
Sideswipe1 
Same-Dir. 

45.2 

32.3 

4.3 

3.7 

3.4 

2.8 

5.1 

27.8 

26.2 

26.7 

26.5 

190 

103 

55 

48 

34 

395 

50.4 

52.2 

54.1 

59.5 

61.8 

36.2 

39.7 

47.9 

8.3 

8.0 - 
8.4 

8.0 

7.2 - 

677 

683 

497 

331 

39.1 

42.6 

42.8 

46.7 

10.8 

10.5 

10.5 

8.8 



STERLING HEIGHTS POLICE DEPARTMENT 
ACCIDENT IYPE,LOCATION AND YEAR 

LOCATION 1 15 MILE ROAD & RYAN 

TYPE 

SINGLE 
VEHICLE 

HEAD 
ON 

HEAD ON 
L. TURN 

ANGLE 

REAR 
END 

REAR END 
L. TURN 

REAR END 
R. TURN 

SIDE SWIPE 
SAME 

SIDE SWIPE 
OPPSITE 
OTHER- 

UNKNOWN 

YEAR 

TOTAL BY YEAR 

1993 

3 

80 

2 

85 

1994 

7 2 

1 

73 

1995 

1 

4 

34 

21 

1 

1 

2 

1 

1 

66 

1996 

3 

1 

8 

34 

20 

2 

11 

3 

1 

83 

1997 

2 

1 

5 

15 

16 

2 

4 

1 

2 

TOTAL 

9 

2 

17 

236 

57 

3 

3 

17 

8 

4 

48 356 



STERLING HEIGHTS POLICE DEPARTMENT 
ACCIDENT TYPE,LOCATION AND YEAR 

LOCATION ) 15 MILE ROAD & SCHOENHERR 

REAR END 
L. TURN 

REAR END 
R. TURN 

SlDE SWIPE 
SAME 

SlDE SWIPE 
OPPSITE 
OTHER- 

UNKNOWN 

1 

TOTAL BY YEAR 

1 

7 

2 

1 

50 

5 

4 

1 

81 

2 

1 

2 

112 

2 

2 

12 

7 

4 

7 1 311 



STERLING HEIGHTS POLICE DEPARTMENT 
ACCIDENT TYPE,LOCATION AND YEAR 

LOCATION HALL ROAD & SCHOENHERR 

1996 

1 

18 

24 

1 

10 

1 

55 

TYPE 

SINGLE 
VEHICLE 

HEAD 
ON 

HEAD ON 
L. TURN 

ANGLE 

REAR 
END 

REAR END 
L. TURN 

REAR END 
R. TURN 

SlDE SWIPE 
SAME 

SIDE SWIPE 
OPPSITE 
OTHER- 

UNKNOWN 

1997 

1 

11 

2 7 

7 

46 

TOTAL 

4 

1 

122 

64 

3 

23 

1 

3 

221 

YEAR 

TOTAL BY YEAR 

1993 

90 30 

1994 

1 

87 

P 

1 

1 

1995 

1 

1 

6 

12 

2 

6 

2 



STERLING HEIGHTS POLICE DEPARTMENT 
ACCIDENT TYPE,LOCATION AND YEAR 

LOCATION 1 14 MILE ROAD & VAN DYKE 

TYPE 

SINGLE 
VEHICLE 

HEAD 
ON 

HEAD ON 
L. TURN 

ANGLE 

REAR 
END 

REAR END 
L. TURN 

REAR END 
R. TURN 

SIDE SWIPE 
SAME 

SIDE SWIPE 
OPPSITE 
OTHER- 

UNKNOWN 

1997 

1 

1 

6 

21 

4 

33 

YEAR 
TOTAL 

8 

8 

70 

58 

1 

11 

1 

157 
TOTAL BY YEAR 

41 

1993 1995 

4 

3 

14 

18 

2 

1994 

1 

40 

1996 

2 

4 

10 

19 

1 

5 

1 

41 4 2 



STERLING HEIGHTS POLICE DEPARTMENT 
ACCIDENT TYPE,LOCATION AND YEAR 

LOCATION 1 METROPOLITAN PARKWAY & VAN DYKE 

N P E  

SINGLE 
VEHICLE 

HEAD 
ON 

HEAD ON 
L. TURN 

ANGLE 

REAR 
END 

YEAR 

SIDE SWIPE 
SAME 

SIDE SWIPE 
OPPSITE 
OTHER- 

UNKNOWN 

1993 1997 

9 

24 

80 

1995 

3 

1 

56 

64 

1994 

2 

127 

TOTAL 

20 

2 

238 

241 

3 

1996 

6 

1 

31 

97 

TOTAL BY YEAR 

16 

2 

132 

19 

142 

23 

3 

1 

158 

58 

8 

1 

141 573 



STERLING HEIGHTS POLICE DEPARTMENT 
ACCIDENT TYPE,LOCATION AND YEAR 

YEAR 1993 1994 1995 1996 1997 
TYPE TOTAL 

SINGLE 
1 4 5 

VEHICLE 
HEAD 

ON 
HEAD ON 7 8 11 26 
L. TURN 

ANGLE 46 27 15 13 101 

REAR 
END 15 11 11 37 

REAR END 
L. TURN 2 1 1 4 

REAR END 1 1 
R. TURN 

SIDE SWIPE 
SAME 

4 2 2 8 

SIDE SWIPE 
OPPSITE 1 2 1 4 

OTHER- 1 1 
UNKNOWN 

46 58 43 40 187 
TOTAL BY YEAR 



STERLING HEIGHTS POLICE DEPARTMENT 
ACCIDENT TYPE,LOCATION AND YEAR 

LOCATION 14 MILE ROAD & RYAN 

TYPE 

SINGLE 
VEHICLE 

HEAD 
ON 

HEAD ON 
L. TURN 

ANGLE 

REAR 
END 

REAR END 
L. TURN 

REAR END 
R. TURN 

SlDE SWIPE 
SAME 

SIDE SWIPE 
OPPS IT€ 
OTHER- 

UNKNOWN 

1996 

1 

7 

13 

16 

2 

1 

3 

1 

54 

YEAR 

TOTAL BY YEAR 

1997 

1 

8 

8 

2 

1 

20 

1993 
TOTAL 

1 

10 

108 

38 

3 

1 

7 

5 

1 

174 63 47 

1994 

62 

1 

1995 

2 

25 

14 

1 

2 

2 

1 



STERLING HEIGHTS POLICE DEPARTMENT 
ACCIDENT TYPE,LOCATION AND YEAR 

LOCATION 1 17 MILE ROAD & RYAN 

TYPE 

SINGLE 
VEHICLE 

HEAD 
ON 

HEAD ON 
L. TURN 

ANGLE 

REAR 
END 

REAR END 
L. TURN 

REAR END 
R. TURN 

SIDE SWIPE 
SAME 

SIDE SWIPE 
OPPSITE 
OTHER- 

UNKNOWN 

YEAR 

TOTAL BY YEAR 

1993 1995 

1 

5 

22 

8 

1 

1 

38 

1994 

1 

21 

2 2 

1996 

1 

10 

8 

15 

2 

2 

2 

40 

1997 

6 

10 

9 

5 

1 

31 

TOTAL 

2 

22 

61 

32 

2 

1 

8 

2 

1 

131 



STERLING HEIGHTS POLICE DEPARTMENT 
ACCIDENT TYPE,LOCATION AND YEAR 

LOCATION f 14 MILE ROAD & SCHOENHERR 

TYPE 

SINGLE 
VEHICLE 

HEAD 
ON 

HEAD ON 
L. TURN 

ANGLE 

REAR 
END 

REAR END 
L. TURN 

REAR END 
R. TURN 

SlDE SWIPE 
SAME 

SlDE SWIPE 
OPPSITE 
OTHER- 

UNKNOWN 

1996 

1 

9 

8 

13 

4 

35 

YEAR 

TOTAL BY YEAR 

1997 

1 

1 

14 

9 

1 

26 

1993 
TOTAL 

2 

3 

15 

78 

34 

o 

2 

6 

2 

0 

142 42 48 

1994 

40 

1 

1 

1995 

3 

4 

16 

12 

1 

1 

1 
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