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A.  Executive Summary 

1. Report Overview 
 

The existing section of 12 Mile Road between Beck Road and Dixon Road is a mix of 4-lane 

boulevard and 2 lane roadway. Traffic volumes in the corridor currently operate at high levels 

of delay and volumes are expected to grow significantly over the next 20 years necessitating 

capacity improvements. The Road Commission for Oakland County (RCOC) has undertaken 

this traffic study as part of a larger Environmental Assessment effort to identify and select an 

alternative to improving the roadway, a 5-lane section with a continuous dual left turn lane or 

a 4 lane-boulevard section with crossovers.   

2. Recommendations 
 

Three different alternatives were outlined in this report: retain the existing roadway geometry, 

convert the road to a 5-lane section with continuous two-way left turn lane, or convert the road 

to a divided 4-lane boulevard section. As outlined in the conclusions, retaining the existing 

roadway is not feasible, as multiple intersections will operate at failed levels of service. 

The 5-lane section and the divided 4-lane boulevard section have both shown to be feasible 

alternatives. The 4-lane boulevard section performed better than the 5-lane section at West 

Park Drive, making it the recommended section.  As the corridor is bookended with existing 

4-lane boulevard sections, it may make sense for continuity to continue that section through 

the corridor.   

1. Beck Road – Operations at the intersection degrade significantly over time with either 

proposed cross section.  It is recommended that the intersection be monitored and signal 

timing or phasing improvements be made when appropriate as traffic volumes grow.  

2. West Park Drive – Operations at the intersection degrade over time if the existing 

geometry is left in place.  Either the 5-lane section or the 4-lane boulevard section operate 

at acceptable levels of service now and into the future.   

a. 5-Lane Section – If the 5-lane section is implemented it is recommended that dual 

southbound left turn lanes be implemented.  The southbound left movement has a 

very large AM peak hour volume.   

b. 4-Lane Boulevard – If the 4-lane boulevard section is implemented it is 

recommended that the westbound to eastbound crossover west of West Park Drive 

be signalized to greatly improve operations of the southbound left movement in the 

morning and prevent queues from spilling back onto westbound 12 Mile Road.   

3. Declaration Drive - Operations at the intersection degrade over time if the existing 

geometry is left in place.  In either option the boulevard was assumed to be extended west 

1,000 feet.  Geometry with a direct left into Declaration Drive was tested against indirect 

lefts.  Either option produced favorable operational results. However, direct lefts are not 

recommended into Declaration Drive as it negates the operational and safety advantages 

of the boulevard section, such as lower crash rates.   
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B. Introduction 
 

1. Background and Objectives 
 
The Road Commission for Oakland County in cooperation with the City of Novi, and the City 

of Wixom, has undertaken the Twelve Mile Road Environmental Assessment (EA) to study 

and address safety and capacity concerns along Twelve Mile Road and develop 

recommendations for future transportation improvements, including leaving the existing road 

configuration, expanding to a 5-lane roadway, or expanding to a divided 4-lane boulevard.  

The study area is approximately 1.4 miles in length along 12 Mile Road, starting at Beck Road, 

and going east to Dixon Road within the cities of Novi and Wixom in Oakland County, 

Michigan. The eastern and western sections of the study area consist of a 4 lane boulevard, 

with the middle section consisting of a 2 lane roadway, with additional dedicated turn lanes at 

various intersections. The project location is shown in the figure below. 

 

Figure 1: Study Limits 

Spalding DeDecker was retained by RCOC to perform a traffic impact study in conjunction 

with the EA. The purpose of the study was to: 

▪ Observe and review existing operations at the intersections throughout the study limits 
▪ Evaluate crash history to determine existing crash patterns 
▪ Identify capacity deficiencies if no improvements were to occur 
▪ Determine feasibility and identify capacity deficiencies if a 5-lane section was built 
▪ Determine feasibility and identify capacity deficiencies if a divided 4-lane boulevard 

was built 
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2. Study Methodology  
 

To predict future operating conditions of the roadway network, it is important to know the 

characteristics of the existing traffic pattern in the vicinity.  Traffic is determined by physically 

counting existing traffic movements of interest during peak hours.  Traffic counts are projected 

to 2040, 20 years in the future. The following volumes and time periods will be used for 

comparison: 

1. Existing Traffic Data (volumes, levels of service, delays) 

• Counts taken June 2019 
i. Current Road Configuration – AM & PM Peak Hour 
ii. 5-Lane Road Configuration – AM & PM Peak Hour 
iii. Divided 4-Lane Boulevard Road Configuration – AM & PM Peak Hour 

2. Future Traffic Data (volumes, levels of service, delays) 

• Counts projected to 2040 
i. Current Road Configuration – AM & PM Peak Hour 
ii. 5-Lane Road Configuration – AM & PM Peak Hour 
iii. Divided 4-Lane Boulevard Road Configuration – AM & PM Peak Hour 

3. Intersection Specific Options 

• West Park Drive and 12 Mile Road 
i. 5 Lane Configuration with one or two southbound left turn lanes 
ii. 4 Lane Boulevard with one or two southbound right turn lanes 

• Declaration Drive and 12 Mile Road 
i. Direct Left into (Northbound) Declaration 
ii. No Direct Left into Declaration 

 
Background traffic will be projected to 2040 according the growth rate determined by 

SEMCOG. The SEMCOG model expects a 27% total growth rate from 2010 to 2045.  Further 

information regarding SEMCOG’s projected growth rate can be found in the appendices. 

The intersections and driveways in this study were analyzed utilizing Synchro and SimTraffic 
software in accordance with the methodologies published in the most recent edition of the 
Highway Capacity Manual1.  The intersection analyses were used to determine a level of 
service for each movement studied, based on the existing conditions.  Levels of service were 
determined for the base year 2020, as well as the forecasted year 2040.  
 

3. Roadway Characteristics 
 

Within the study limits, Twelve Mile Road is primarily a two-lane roadway with additional turn 

lanes at the signalized intersection with West Park Drive and at the unsignalized intersection 

with Declaration Drive. From Beck Road to 1000’ to the east, Twelve Mile Road is a divided 

four-lane boulevard. At Declaration Drive, Twelve Mile Road becomes a divided four-lane 

boulevard with additional turn lanes. The study area roadway characteristics based on the 

SEMCOG online transportation database can be found in table below.    

 
1 Highway Capacity Manual 6th Edition, Transportation Research Board, 2016. 
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Roadway Location Lanes Posted Speed Functional Classification 

12 Mile Rd Beck Rd to 1000’ E of Beck Rd 4 45 Urban Other Principal Arterial 

12 Mile Rd 1000’ E of Beck Rd to Dixon Rd 2-4 45 Urban Other Principal Arterial 

West Park Dr North of 12 Mile Rd 3 25 Urban Minor Arterial 

Declaration Dr North of 12 Mile Rd 2 25 Urban Collector 

Cabaret Dr South of 12 Mile Rd 3 40 Urban Principal Collector 

Dixon Rd North of 12 Mile Rd 2 30 Urban Minor Arterial 

 

Table 1: Roadway Characteristics 

 

West Park Drive is a three-lane arterial with an exclusive left turn lane and a combined right 

turn/through lane at the signalized intersection of Twelve Mile Road.  West Park Drive only 

intersects Twelve Mile Road on the north leg of the intersection.  There is a private driveway 

to a medical office building on the southern leg of this intersection.  West Park Drive 

provides access to both commercial and residential areas. 

 

Declaration Drive is a collector roadway through a residential subdivision.  The roadway 

begins on the north side of Twelve Mile Road and ends at Dixon Drive to the east. 

Cabaret Drive provides access to 12 Mile Crossing at Fountain Walk which is an outdoor 

shopping and entertainment complex on the south side of Twelve Mile Road.  Cabaret Drive 

is a signalized T-intersection within the eastbound boulevard roadway of Twelve Mile Road.  

Dixon Drive is a local street that intersects Twelve Mile Road on the north side within the 

boulevard section.  The land use along Dixon Drive is residential and provides additional 

access to adjacent subdivisions. 

 

Taft Road is local roadway that serves a small low density residential neighborhood.  Prior 

to the construction I-96 Taft Road was connected to the southerly portion; there are no plans 

published by MDOT to reconnect the roadway over I-96.  As the roadway serves only a few 

residential homes, the roadway was not included in the Synchro model or traffic data 

collection and is being treated as a driveway in the analysis.  

C. Traffic Data 
1.  Existing Traffic Data 

 
The peak hours of operation for this network were determined using the collected traffic data. 

Turning movements, bicycles and pedestrians at the intersections and driveways shown in 

the figure below were counted on a weekday between the hours of 7:00 a.m. to 9:00 a.m., 

and 4:00 p.m. to 6:00 p.m. The AM Peak Hour of the network occurs from 7:45 a.m. to 8:45 

a.m. The PM Peak Hour of the network occurs from 4:30 p.m. to 5:30 p.m. Traffic volumes for 

the peak hour during these intervals are presented in Appendix A. 
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Figure 2: Study Limits 

2.  Future Traffic Data 
 
In order to project current traffic data to the year 2040, the volumes observed and collected 

during the peak hour counting periods are then projected based on SEMCOG’s growth rate 

model. A total increase of 27 percent over the study period, 2020 through 2040, in vehicle 

volumes was predicted by SEMCOG’s regional model.   

 

D. Operational Assessment 
1. Levels of Service 
 
A Level of Service (LOS) is a qualitative measure that describes the operational conditions 

within a traffic stream and the perception of these conditions by the drivers within that stream.  

There are six Levels of Service set forth in the Highway Capacity Manual2, ranging from A 

(highest LOS) through F (lowest LOS).  For signalized and unsignalized intersections, the 

Levels of Service, letter value is assigned based on control delay per vehicle in seconds.  LOS 

and control delay are calculated for all movements in a signalized intersection and only the 

movements which have some traffic control assigned to them (stop or yield) assigned to them.  

The following distribution is used to assign Levels of Service, with descriptions. Synchro 

reports detailing LOS for each intersection are included in Appendix B.  

  

 
2 Highway Capacity Manual 6th Edition, Transportation Research Board, 2016. 
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Level of 
Service 

Expected Delay at Intersection 

Delay per Vehicle (sec) 

Signalized 
Intersection 

Unsignalized 
Intersection 

A Very Low Delay < 10 < 10 

B Short Traffic Delays > 10 > 20 > 10 > 15 

C No. Vehicles Stopping is Significant > 20 > 35 > 15 > 25 

D Influence of Congestion Noticeable > 35 > 55 > 25 > 35 

E Limit of Acceptable Delay > 55 > 80 > 35 > 50 

F Over-Saturated > 80 > 50 

 
Table 2: Levels of Service and Stopped Delay 

The Twelve Mile Road corridor is part of RCOC’s Faster and Safer Travel Through Routing 

and Advanced Controls (FAST-TRAC) program. This system allows RCOC to adjust signal 

timings in real time to account for variations in typical traffic patterns. As a result, the actual 

delays and queues may vary from the model’s predictions. 

2. Assumptions and Considerations 
When modeling the new road configuration alternatives, some assumptions were created to 

accurately measure future levels of service. These assumptions included: 

• 5-Lane Section 

o Optimization of Signal Timings throughout the Corridor 

o Retention of Dedicated Right and Left Turn Lanes at intersections 

o Extension of the Boulevard 1000’ west of Declaration Dr 

o Creation of a one-way median crossover west of Declaration Drive for WB to 

EB traffic 

o No signalization at Declaration Drive or Dixon Rd 

 

• Divided 4-Lane Boulevard Section 

o Optimization of Signal Timings throughout the Corridor 

o Retention of Dedicated Right Turn Lanes at intersections 

o Creation of one-way median crossovers both east and west of West Park Dr 

o Creation of a one-way median crossover west of Declaration Drive for WB to 

EB traffic 

o No signalization at Declaration Drive or Dixon Rd 

The intersections of West Park Drive and Declaration Boulevard were also tested with the 

following variables.  

o One or two dedicated southbound left turn lanes at West Park Drive  

o Use of direct lefts in or indirect lefts at Declaration Drive  

Crossover Geometry and Modeling Limitations 

The existing and proposed boulevard sections make use of left turn crossovers for indirect 

lefts.  The crossovers are designed for one vehicle at a time to make the left turn.  The wider 
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geometry that allows commercial trucks to turn around allows for two passenger vehicles to 

attempt the left turn side-by-side. However, the HCM methodology does not allow for dual 

lanes in turning movements from stop controlled approaches.  The crossovers included in 

the following LOS tables are modeled as one lane crossovers.   

3. 2020 AM LOS 
The AM peak hour occurs from 7:45 a.m. to 8:45 a.m. The resulting levels of service for each 

alternative with 2020 traffic volumes are shown in Tables 3 & 4.  

• 12 Mile Road and Beck Road (Signalized) – 12 Mile and Beck operates as a LOS of 

C in existing conditions; either alternative raises that LOS to a B.  Signal timing cycle 

length was optimized when evaluating the 5-lane section and 4-lane boulevard.  The 

2020 No Build uses current timing.  

• 12 Mile Road and West Park Drive (Signalized) – The overall intersection operates at 

a LOS of E with the southbound left and eastbound through movements operating at 

a LOS F.  The 5-lane section improves this LOS to a C and the 4-lane boulevard 

section to a LOS of A.  

• 12 Mile Road and Declaration Drive (Unsignalized) – Currently the southbound left 

turns operate at a LOS of F.  Both alternatives extend the 4-lane boulevard section 

westward 1,000 feet and remove the southbound left movement and replace it with an 

indirect left. The west to east turnaround operates at a LOS of C for either alternative.   

The southbound right turn movement operates at a LOS of B in both scenarios.  

• Median Crossovers – All median crossover movements performed at LOS of C or 

higher with the exception of the west to east cross over west of West Park Drive which 

operates at a LOS of F for southbound left turns. Delay is high for this movement 

because the crossover is not signalized and eastbound through traffic does not have 

consistent gaps for left turning vehicles.  The crossover was initially modeled as 

unsignalized to be consistent with other proposed crossovers as part of the 4-lane 

boulevard section. Other scenarios were modeled with a signal at this crossover; 

significant improvements for southbound traffic were observed with minimal delay to 

eastbound traffic.  More information can be found in Section D.7 of this report.   

With the exception of West Park Drive, all movements and intersections perform at a LOS of 

C or better which is considered acceptable in an urban area.  Both alternatives improved West 

Park Drive to acceptable levels of service with 2020 traffic volumes.  

4. 2020 PM LOS 
The PM peak hour occurs from 4:30 p.m. to 5:30 p.m. The resulting levels of service for each 

alternative with 2020 traffic volumes are shown in Table 5 & 6.  

• 12 Mile Road and Beck Road (Signalized) – 12 Mile and Beck operates as a LOS of 

E in existing conditions; either alternative raises that LOS to a D.  A LOS of D is 

considered acceptable delay, but not desirable.  

• 12 Mile Road and West Park Drive (Signalized) – The overall intersection operates at 

a LOS of F with the southbound left and eastbound through movements operating at 

a LOS F.  The 5-lane section improves this LOS to a C and the 4-lane boulevard 

section to a LOS of A.  
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identical in the existing, 5-lane, and 4-lane boulevard sections; variance in the LOS 

may be attributed to signal cycle length optimization for the corridor which may affect 

vehicle progressions and arrival rates accounting for the difference in delay. A LOS of 

E is on the edge of what is considered acceptable in an urban area; F is considered 

unacceptable.  Future improvements to the intersection could include signal timing, 

phasing, and other operational changes as traffic volumes evolve over time.  

 

• 12 Mile Road and West Park Drive (Signalized) – The overall intersection operates at 

a LOS of F with the southbound left and eastbound through movements operating at 

a LOS F.  The 5-lane section improves this LOS to a D and the 4-lane boulevard 

section to a LOS of A.  

• 12 Mile Road and Declaration Drive (Unsignalized) – Currently the southbound left 

turns operate at a LOS of F.  Both alternatives extend the 4-lane boulevard section 

westward 1,000 feet and remove the southbound left movement and replace it with an 

indirect left.  The southbound right turn movement operates at a LOS of C in both 

scenarios.  

• Median Crossovers – All median crossover movements performed at LOS of D or 

higher, which is considered acceptable for urban conditions.  

 
In 2040, if the existing road configuration was still in place, operations at most intersection 
would degrade to unacceptable levels.  Both alternatives improvement operations along the 
corridor, with the exception of the intersection of Beck Road.   
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7. HCM Summary Tables  
Table 3: 2020 AM Levels of Service (seconds of delay) 

  

All

Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total

C C C B C C C

34.0 28.3 23.7 11.1 26.6 23.8 22.0

D C B A B C B

50.8 29.2 14.6 7.0 15.9 21.0 19.3

D C B A B C B

50.8 28.9 14.6 7.0 15.9 21.0 19.3

B

10.4

B

10.4

B

10.4

B

12.6

B

12.6

B

12.6

F

81.8

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

12.1 93.5 13.4 12.5 16.4 17.0 29.0 0.1 19.9 89.5 0.1 40.2 58.5

C C B B B C B A B C A B C

20.5 33.3 15.3 13.2 16.8 24.7 16.6 0.1 11.4 24.4 0.1 17.4 25.0

A A C A A

0.9 0.9 15.5 2.1 1.7

B

13.0

EB to WB Crossover -  

East of West Park Dr

(Unsignalized)

2020

No Build

2020

5 Lane

2020

4 Lane Blvd

12 Mile Rd &

West Park Dr

(Signalized)

2020

No Build

2020*

4 Lane Blvd

2020

5 Lane

2020

5 Lane

2020

No Build

2020

4 Lane Blvd

2020

5 Lane

12 Mile Rd &

Beck Rd

(Signalized)

2020

No Build

2020

4 Lane Blvd

EB to WB Crossover - 

East of Beck Rd

(Unsignalized)

2020

No Build

2020

4 Lane Blvd

2020

5 Lane

2020

5 Lane

WB to EB Crossover - 

Carpool Lot

(Unsignalized)

2020

No Build

2020

4 Lane Blvd

WB to EB Crossover - 

West of West Park Dr

(Unsignalized)

Intersection Year
Eastbound Westbound Northbound Southbound

* 1 SB Right Turn Lane, NB Delay and LOS from Separate Intersection

2020 AM Levels of Service
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Table 4: 2020 AM Levels of Service (seconds of delay) 

 

 

All

Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total

C

18.7

C

18.7

F B

81.9 12.1

B

12.5

B

12.5

A A

1.4 1.4

A A

1.5 1.5

A A

1.5 1.5

B

10.0

B

10.0

B

10.0

B

10.3

B

10.6

B

10.6

B

14.1

B

14.1

B

14.1

WB to EB Crossover - 

East of Dixon Rd

(Unsignalized)

EB to WB Crossover -

Fountain Walk

(Unsignalized)

2020

5 Lane

2020

No Build

2020

5 Lane

2020

4 Lane Blvd

2020

5 Lane

2020

4 Lane Blvd

2020

No Build

12 Mile Rd &

Dixon Rd

(Unsignalized)

2020

No Build

2020

5 Lane

2020

4 Lane Blvd

WB to EB Crossover - 

West of Declaration Dr

(Unsignalized)

2020

No Build

2020

5 Lane

2020

No Build

2020

4 Lane Blvd

12 Mile Rd &

Declaration Dr

(Unsignalized)

2020

No Build

Intersection Year

2020**

4 Lane Blvd

WB to EB Crossover - 

West of Dixon Rd / 

Cabaret Dr

(Signalized)

WestboundEastbound SouthboundNorthbound

2020 AM Levels of Service

2020

5 Lane

2020

4 Lane Blvd
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Table 5: 2020 PM Levels of Service (seconds of delay)  

  

All

Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total

F C C A C C E

145.8 28.0 25.2 7.1 27.6 26.2 59.7

E C C A B D D

57.9 23.6 21.5 3.8 16.5 44.6 37.6

E C C A B D D

61.7 23.6 21.5 3.8 16.5 44.6 37.6

B

14.1

B

14.1

B

14.1

B

10.4

B

10.4

B

10.4

C

20.4

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

19.2 18.9 12.9 8.6 84.2 18.4 35.8 0.1 20.3 163.8 0.1 211.6 100.3

D B B C D C C A B C A C C

41.1 19.6 16.1 23.0 36.5 33.0 23.5 0.1 11.0 27.5 0.1 27.1 30.3

A A C A A

1.1 1.1 13 1.8 1.3

C

20.1

Intersection Year
Eastbound Westbound Northbound Southbound

12 Mile Rd &

Beck Rd

(Signalized)

2020

No Build

2020

5 Lane

2020

4 Lane Blvd

2020

5 Lane

2020

4 Lane Blvd

WB to EB Crossover - 

Carpool Lot

(Unsignalized)

2020

No Build

EB to WB Crossover - 

East of Beck Rd

(Unsignalized)

2020

No Build

2020

5 Lane

WB to EB Crossover - 

West of West Park Dr

(Unsignalized)

2020

No Build

2020

5 Lane

2020

4 Lane Blvd

2020

4 Lane Blvd

12 Mile Rd &

West Park Dr

(Signalized)

2020

No Build

2020

5 Lane

2020*

4 Lane Blvd

2020

4 Lane Blvd

2020

5 Lane

* 1 SB Right Turn Lane, NB Delay and LOS from Separate Intersection

2020 PM Levels of Service

EB to WB Crossover -  

East of West Park Dr

(Unsignalized)

2020

No Build
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Table 6: 2020 PM Levels of Service (seconds of delay) 

 

 

All

Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total

B

12.6

B

12.5

C C

22.5 19.3

B

13.8

B

13.7

A A

1.5 1.4

A A

1.6 1.5

A A

1.6 1.6

B

13.5

B

13.5

B

13.5

C

15.4

C

17.7

C

17.7

C

16.1

C

16.1

C

16.1

Westbound Northbound Southbound
Intersection Year

Eastbound

WB to EB Crossover - 

West of Declaration Dr

(Unsignalized)

2020

No Build

2020

5 Lane

2020

4 Lane Blvd

12 Mile Rd &

Declaration Dr

(Unsignalized)

2020

No Build

2020

5 Lane

2020**

4 Lane Blvd

WB to EB Crossover - 

West of Dixon Rd / 

Cabaret Dr

(Signalized)
2020

4 Lane Blvd

2020

No Build

2020

5 Lane

12 Mile Rd &

Dixon Rd

(Unsignalized)

2020

No Build

2020

5 Lane

2020

4 Lane Blvd

WB to EB Crossover - 

East of Dixon Rd

(Unsignalized)

2020

No Build

2020

5 Lane

2020

4 Lane Blvd

2020

No Build

2020 PM Levels of Service

2020

4 Lane Blvd

2020

5 Lane

EB to WB Crossover -

Fountain Walk

(Unsignalized)
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Table 7: 2040 AM Levels of Service (seconds of delay) 

 

All

Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total

F E B A D D D

99.9 55.2 19.4 6.5 41.7 46.9 35.3

F C B A C E D

97.6 29.9 17.2 8.1 24.0 72.6 41.4

F D B A D D D

99.9 54.9 19.4 6.5 41.7 46.9 35.3

B

10.9

B

10.9

B

10.9

B

14.2

B

14.2

B

14.2

F

262.6

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

29.0 75.6 20.0 42.2 38.1 39.1 49.0 0.1 30.5 81.5 0.1 42.7 58.2

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

28.6 37.5 20.5 25.3 31.6 74.5 21.0 0.1 13.1 29.9 0.1 19.0 35.3

A A C A A

0.9 0.9 18.7 2.8 2.1

C

15.6

Intersection Year
Eastbound Westbound Northbound Southbound

12 Mile Rd &

Beck Rd

(Signalized)

2040

No Build

2040

5 Lane

2040

4 Lane Blvd

2040

5 Lane

2040

4 Lane Blvd

WB to EB Crossover - 

Carpool Lot

(Unsignalized)

2040

No Build

EB to WB Crossover - 

East of Beck Rd

(Unsignalized)

2040

No Build

2040

5 Lane

WB to EB Crossover - 

West of West Park Dr

(Unsignalized)

2040

No Build

2040

5 Lane

2040

4 Lane Blvd

2040

4 Lane Blvd

12 Mile Rd &

West Park Dr

(Signalized)

2040

No Build

2040

5 Lane

2040*

4 Lane Blvd

2040

4 Lane Blvd

2040

5 Lane

* 1 SB Right Turn Lane, NB Delay and LOS from Separate Intersection

2040 AM Levels of Service

EB to WB Crossover -  

East of West Park Dr

(Unsignalized)

2040

No Build
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Table 8: 2040 AM Levels of Service (seconds of delay) 

 

 

All

Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total

D

29.1

D

29.1

C B

20.5 13.9

C

15.0

C

15.0

A A

1.5 1.5

A A

1.5 1.5

A A

1.5 1.5

B

10.6

B

10.6

B

10.6

B

11.3

B

11.3

B

11.3

C

16.3

C

16.3

C

16.3

Westbound Northbound Southbound
Intersection Year

Eastbound

WB to EB Crossover - 

West of Declaration Dr

(Unsignalized)

2040

No Build

2040

5 Lane

2040

4 Lane Blvd

12 Mile Rd &

Declaration Dr

(Unsignalized)

2040

No Build

2040

5 Lane

2040**

4 Lane Blvd

WB to EB Crossover - 

West of Dixon Rd / 

Cabaret Dr

(Signalized)
2040

4 Lane Blvd

2040

No Build

2040

5 Lane

12 Mile Rd &

Dixon Rd

(Unsignalized)

2040

No Build

2040

5 Lane

2040

4 Lane Blvd

WB to EB Crossover - 

East of Dixon Rd

(Unsignalized)

2040

No Build

2040

5 Lane

2040

4 Lane Blvd

2040

No Build

2040 AM Levels of Service

2040

4 Lane Blvd

2040

5 Lane

EB to WB Crossover -

Fountain Walk

(Unsignalized)
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Table 9: 2040 AM Levels of Service (seconds of delay) 

 

All

Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total

F C C A C E F

263.5 29.1 29.5 7.6 32.2 73.3 109.4

F D C A C F E

136.8 37.4 30.2 3.2 28.0 103.1 78.9

F B F A B F F

376.1 17.0 183.4 9.1 10.7 178.0 207.9

C

16.4

C

16.4

C

16.4

B

10.9

B

10.9

B

10.9

E

41.6

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

23.2 21.6 12.9 9.2 182.6 2.1 36.7 0.1 20.4 290.0 0.1 343.1 177.4

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

77.3 25.3 21.3 31.1 62.9 48.7 37.2 0.1 14.1 43.3 0.1 32.5 47.3

A A C A A

0.8 0.8 14.9 1.6 1.6

D

34.9

Intersection Year
Eastbound Westbound Northbound Southbound

12 Mile Rd &

Beck Rd

(Signalized)

2040

No Build

2040

5 Lane

2040

4 Lane Blvd

2040

5 Lane

2040

4 Lane Blvd

WB to EB Crossover - 

Carpool Lot

(Unsignalized)

2040

No Build

EB to WB Crossover - 

East of Beck Rd

(Unsignalized)

2040

No Build

2040

5 Lane

WB to EB Crossover - 

West of West Park Dr

(Unsignalized)

2040

No Build

2040

5 Lane

2040

4 Lane Blvd

2040

4 Lane Blvd

12 Mile Rd &

West Park Dr

(Signalized)

2040

No Build

2040

5 Lane

2040*

4 Lane Blvd

2040

4 Lane Blvd

2040

5 Lane

2040 PM Levels of Service

* 1 SB Right Turn Lane, NB Delay and LOS from Separate Intersection

EB to WB Crossover -  

East of West Park Dr

(Unsignalized)

2040

No Build
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Table 10: 2040 PM Levels of Service (seconds of delay) 

 

Table 11: 2040 PM Levels of Service (seconds of delay) 

All

Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total

C

18.7

B

14.0

F D

167.7 26.6

C

16.7

C

16.4

A A

1.4 1.4

A A

1.5 1.5

A A

1.5 1.5

C

15.6

C

15.6

C

15.6

C

19.2

D

25.0

D

25.0

C

21.8

C

21.8

C

21.8

Westbound Northbound Southbound
Intersection Year

Eastbound

WB to EB Crossover - 

West of Declaration Dr

(Unsignalized)

2040

No Build

2040

5 Lane

2040

4 Lane Blvd

12 Mile Rd &

Declaration Dr

(Unsignalized)

2040

No Build

2040

5 Lane

2040**

4 Lane Blvd

WB to EB Crossover - 

West of Dixon Rd / 

Cabaret Dr

(Signalized)
2040

4 Lane Blvd

2040

No Build

2040

5 Lane

12 Mile Rd &

Dixon Rd

(Unsignalized)

2040

No Build

2040

5 Lane

2040

4 Lane Blvd

WB to EB Crossover - 

East of Dixon Rd

(Unsignalized)

2040

No Build

2040

5 Lane

2040

4 Lane Blvd

2040

No Build

2040 PM Levels of Service

2040

4 Lane Blvd

2040

5 Lane

EB to WB Crossover -

Fountain Walk

(Unsignalized)
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8. West Park Drive Southbound 
Currently there is one southbound dedicated left turn lane at West Park Drive.  The 5-lane 

section was tested with one and two southbound left turn lanes as the movement has a 

large existing volume. The 4-lane boulevard section was tested with one or two southbound 

right turn lanes. Results are summarized for the intersection in Table 11.   

• 5-Lane Section - Operations in all four analysis time periods were evaluated and 

found that the dual southbound left turn lanes performed far better than the single 

turn lane at the intersection.  Should the 5-lane section be chosen it is recommended 

that dual left turn lanes be implemented for optimal performance of the southbound 

lefts and the overall intersection. 

• 4-Lane Boulevard Section – The 4-lane boulevard section would implement indirect 

lefts via a crossover to the west of West Park Drive.  In order to compare more 

directly to the dual or single turn lanes proposed in the 5-lane section, one and two 

southbound right turn lanes were tested.  There was not a notable difference in the 

performance of the southbound movement with either the one or two southbound 

right turn lanes.  Further investigation did find that the major operational difference 

from the 5-lane section would be for westbound to eastbound left turns at the 

proposed crossover.  Large delays were calculated for the crossover traffic.  

Signalization is recommended for this crossover if the 4-lane boulevard section is 

implemented.   
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Table 12: AM West Park Drive LOS for Southbound Turn Lane Options (seconds of delay)  

All

Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total

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

12.1 93.5 13.4 12.5 16.4 17 29 0.1 19.9 89.5 0.1 40.2 58.5

B B B B B C B A B B A C B

14.1 19.9 12.8 12.9 17.5 27.2 19.6 0.1 13.5 17.5 0.1 23.6 19.5

A A C F

0.7 0.7 15.5 81.8

C C B B C D B A B C A B C

20.5 28.3 16.9 17.2 22.1 36.0 17.3 0.1 11.9 23.3 0.1 16.8 24.8

A A C B A A

0.9 0.9 15.5 12.6 2.1 1.7

A A A

0.1 1 1.7

F

81.8

All

Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total

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

29.0 75.6 20 42.2 38.1 39.1 49 0.1 30.5 81.5 0.1 42.7 58.2

B C B B C C C A B C A C C

15.9 21.6 13.3 15 20.6 34.9 24.4 0.1 15.2 21 0.1 28.9 22.7

A A C A A

0.6 0.6 18.7 2 1.5

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

77.3 25.3 21.3 31.1 62.9 48.7 37.2 0.1 14.1 43.3 0.1 32.5 47.3

A A C A A

0.9 0.9 18.7 2.8 2.1

A A A

0.1 1 1.7

F

293

Eastbound
YearIntersection

West Park Drive

2020 AM Levels of Service

Northbound Right delay and level of service is dervied from the non-signalized east bound boulevard 

section.  Shown for comparision only.  

12 Mile Rd &

West Park Dr

(Signalized w ith 1 SB left 

turn in 5 Lane Section 1 

SB RT in 4 Lane Blvd)

2040

5 Lane

2040

4 Lane Blvd
6

12 Mile Road & West Park 

Crossovers (4 Lane Blvd) 

Signalized

Unsignalized

12 Mile Rd &

West Park Dr

2040

Existing

12 Mile Rd &

West Park Dr

(Signalized w ith 2 SB left 

turn in 5 Lane Section 2 

SB RT in 4 Lane Blvd)

2040

5 Lane

2040

4 Lane Blvd

Intersection

12 Mile Road & West Park 

Crossovers (4 Lane Blvd) 

2040 AM Levels of Service

12 Mile Rd &

West Park Dr

2020

Existing

12 Mile Rd &

West Park Dr

(Signalized w ith 1 SB left 

turn in 5 Lane Section 1 

SB RT in 4 Lane Blvd)

12 Mile Rd &

West Park Dr

(Signalized w ith 2 SB left 

turn in 5 Lane Section 2 

SB RT in 4 Lane Blvd)

2020

5 Lane

2020

4 Lane Blvd

2020

4 Lane Blvd

2020

5 Lane

Signalized

Unsignalized

Year
Eastbound Westbound Northbound Southbound

SouthboundNorthboundWestbound
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Table 13: PM West Park Drive LOS for Southbound Turn Lane Options (seconds of delay)  

  

All

Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total

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

19.2 18.9 12.9 8.6 84.2 18.4 35.8 0.1 20.3 164 0.1 212 100

D C B C D D C A B C A C C

45.4 21.7 18.5 26.7 37.4 35.6 25.5 0.1 12 26.8 0.1 23.7 30.8

A A B A A

0.8 0.8 13 1.4 1

D B B C D C C A B C A C C

41.1 19.6 16.1 23 36.5 33 23.5 0.1 11 27.5 0.1 27.1 30.3

A A B A A

1.1 1.1 13 1.8 1.3

A A A

0.1 0.7 0.7

C

20.4

All

Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total

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

23.2 21.6 12.9 9.2 183 20.6 36.7 0.1 20.4 290 0.1 343 177

B C B B C C C A B C A C C

15.9 21.6 13.3 15.7 20.6 34.9 24.4 0.1 15.2 21 0.1 28.9 22.7

A A B A A

0.6 0.6 18.7 2 1.5

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

28.6 37.5 20.5 25.3 31.6 74.5 21 0.1 13.1 29.9 0.1 19 35.3

A A B A A

0.9 0.9 18.7 2.8 2.1

A A A

0.1 1.3 1.3

F

263

2020

4 Lane Blvd

2020

5 Lane

2040 PM Levels of Service

2020 PM Levels of Service

West Park Drive

Northbound Right delay and level of service is dervied from the non-signalized east bound boulevard 

section.  Shown for comparision only.  

2040

5 Lane

2040

4 Lane Blvd

12 Mile Rd &

West Park Dr

2020

Existing

12 Mile Rd &

West Park Dr

(Signalized w ith 2 SB left 

turn in 5 Lane Section 2 

SB RT in 4 Lane Blvd)

12 Mile Rd &

West Park Dr

(Signalized w ith 1 SB left 

turn lane in 5 Lane 

Section)

2040

No Build

12 Mile Rd &

West Park Dr

12 Mile Rd &

West Park Dr

(Signalized with 2 SB 

left turn Lane in 5 Lane 

Section)

12 Mile Rd &

West Park Dr

(Signalized w ith 1 SB left 

turn lane in 5 Lane 

Section)

Year
Eastbound Westbound Northbound Southbound

2040

5 Lane

2040

4 Lane Blvd

Intersection Year
Eastbound Westbound Northbound Southbound

2020

5 Lane

2020

4 Lane Blvd

12 Mile Road & West Park 

Crossovers (4 Lane Blvd) 

Signalized

Unsignalized

12 Mile Road & West Park 

Crossovers (4 Lane Blvd) 

Signalized

Unsignalized

Intersection
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9. Declaration Drive  
The existing 4-lane boulevard section ends just east of Declaration Drive and transitions to a 

two lane roadway west of Declaration Drive.  Currently, eastbound left turns can turn directly 

into Declaration Drive.  In either the proposed 5-lane or 4-lane boulevard scenario the 

boulevard section was extended east past Declaration Drive.  Direct lefts from eastbound 

traffic were modeled along with indirect lefts using an existing crossover east of Declaration 

Drive along with a proposed crossover west of Declaration Drive. Results are summarized 

for the intersection in Table 12.   

No overall performance improvements were observed with the direct left in or the use of 

indirect lefts.  Both options would be improvements over existing geometry.   
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Table 14: Declaration Drive Levels of Service (seconds of delay) 

10. Beck Road  
12 Mile Road terminates on the west end at Beck Road.  12 Mile Road at this end is a 4-

lane boulevard section.  Results from the LOS analyses for the 2040 peak hour indicate the 

operations degrade to a LOS of D in the AM peak hour and to an unacceptable LOS F in the 

peak hour (see Table 14 for more information).  The westbound lefts are the worst 

performing movement of the intersection in both the AM and PM peak hours.  Next is the 

southbound through movement which operates at a LOS F in the AM peak hour and a LOS 

E in the PM peak hour.  The westbound lefts are already a dual lane movement.  

Southbound through movements have just one lane, the addition of a southbound through 

lane allows greater capacity for this poor performing movement.  This allows signal timing 

optimization to shorten phases associated with the southbound movements and add green 

time to the westbound movements increasing LOS on the critical movements and the overall 

intersection.   

All

Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total

C B

20.5 13.9

C B A

16.3 14.7 2.7

C C B

16.3 15.2 14.9

C B A

16.3 14.7 2.7

C

15

All

Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total

F D

168 26.6

C D C

18.7 46.4 16.6

C D C

18.4 49.2 16.3

C

16.7

C

16.4

Eastbound

4 Lane

Indirect Lefts

5 Lane

Indirect Lefts

4-Lane

Direct Left In

5 Lane

Direct Left In

2040 AM Peak Hour

2040 PM Peak Hour

Intersection Year
Eastbound Westbound Northbound Southbound

5 Lane

Indirect Lefts

4-Lane

Direct Left In

4 Lane

Indirect Lefts

Southbound
Intersection

12 Mile Rd &

Declaration Dr

(Unsignalized)

Year

Declaration Drive

12 Mile Rd &

Declaration Dr

(Unsignalized)

No Build

Westbound Northbound

5 Lane

Direct Left In

No Build
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 Table 15: Beck Road Levels of Service (seconds of delay)  

  

All

Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total

F E B A D F D

99.9 55.2 19.4 6.5 41.7 46.9 35.3

D C C A C A B

50.6 22.6 24.0 9.3 21.0 8.5 19.0

All

Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total

F C C A C E F

263.5 29.1 29.5 7.6 32.2 73.3 109.4

D B D A D C C

38.7 17.4 41.0 3.8 51.6 24.6 30.4

12 Mile Rd &

Beck Rd

(Signalized)

12 Mile Rd &

Beck Rd

(Signalized) 2 SB Through 

Lanes

Southbound

2040 PM Peak Hour

Intersection Year
Eastbound Westbound Northbound

2 SB Through 

Lanes

2040

No Build

2040

No Build

Beck Road & 12 Mile Road

2040 AM Peak Hour

Intersection Year
Eastbound Westbound Northbound Southbound
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11. SimTraffic Modeling 
SimTraffic is a partner program within the Synchro suite that simulates traffic and may better 

reflect real world conditions.  The program can produce various reports on different 

measurements of effectiveness (MOEs) including delay per vehicle, in seconds, at each 

intersection as it travels through the network.  This output is a useful metric when comparing 

different scenarios to each other, but is not HCM method, but rather a proprietary algorithm.  

Each of the possible scenarios for the AM, PM, 2020, 2040, and variable lanes at West Park 

Drive and Declaration Drive was modeled in SimTraffic to come up with delay per vehicle in 

the network.  Multiple (five) runs were simulated with the results being averaged together.  

In general, the seconds of delay modeled by SimTraffic was agreed with the HCM 

calculations of control delay per vehicle from Synchro.  Reports detailing each movement 

are located in Appendix C.      

12. Crash Analysis 
Crash data was obtained from SEMCOG and is summarized by intersection and by 
roadway. The past three years of available crash data was analyzed: 2016, 2017, and 2018. 
The total number of crashes per intersection and roadway segment are summarized in the 
tables below. None of the intersections in the study area appear of SEMCOG’s list of High 
Crash Locations. 
 

Intersection Total Crashes SEMCOG Rank 

12 Mile Road 65 478 

West Park Drive 28 1737 

Declaration Drive 15 4622 

Cabaret Drive 7 11491 

Dixon Road 3 22181 

   
Table 16: Intersection Crash Summary 

Segment 
Total 

Crashes Length (Mi) 

Beck Rd to End Boulevard 2 0.275 

End Boulevard to West Park Dr 9 0.275 

West Park Dr to Begin Boulevard 44 0.84 

Begin Boulevard to Novi Road 21 0.663 

 
 

Table 17: Segment Crash Summary 

The number and type of crashes for the intersections and the roadway segments within the 
project limits are summarized in the table below.  An intersection crash is defined as a crash 
that occurred within 200 feet of the center of the intersection on all approaches.  The 
roadway segments fall between the intersections and do not include any intersection 
crashes.   
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INTERSECTION CRASHES SEGMENT CRASHES 

Number of 
Crashes 

Percentage 
Number of 
Crashes 

Percentage 

Accident Type 

Uncoded 0 0% 0 0% 

Single Vehicle 3 3% 17 22% 

Head-On 1 1% 1 1% 

Head-On/Left Turn 5 4% 1 1% 

Angle 18 15% 5 7% 

Rear End 55 47% 41 54% 

Rear End/Left Turn 1 1% 1 1% 

Rear End/Right Turn 3 3% 1 1% 

Sideswipe/Same 19 16% 5 7% 

Sideswipe/Opposite 0 0% 0 0% 

Backing 3 3% 1 1% 

Unknown 10 8% 3 4% 

Total 118 100% 76 100% 

Year 

2016 45 38% 28 37% 

2017 35 30% 25 33% 

2018 38 32% 23 30% 

Total 118 100% 76 100% 

Severity 

Fatal 1 1% 0 0% 

A-Level (Incapacitating Injury) 0 0% 0 0% 

B-Level (Non-Incapacitating) 8 7% 2 3% 

C-Level (Possible Injury) 15 13% 7 9% 

No Injuries 94 80% 67 88% 

Total 118 100% 76 100% 

Time 

Weekday AM Peak (7-9 AM) 13 11% 18 24% 

Weekday PM Peak (4-6 PM)  42 36% 31 41% 

Off-Peak 63 53% 27 36% 

Total 118 100% 76 100% 

Surface Conditions 

Uncoded 0 0% 0 0% 

Dry 85 72% 54 71% 

Wet 19 16% 17 22% 

Icy 3 3% 2 3% 

Snowy 9 8% 1 1% 

Muddy 0 0% 0 0% 

Slushy 0 0% 0 0% 

Debris 0 0% 0 0% 

Unknown 2 2% 2 3% 

Total 118 100% 76 100% 

 
Table 18: Intersection and Segment Crash Types 

 

Generally, the total number of crashes for the five intersections and segments is relatively 

low.  Rear end crashes were the most common crash type at intersections (47%) and on 

roadway segments (54%).  Single vehicle crashes on roadway segments were the second 

most common crash at 22%. There was 1 fatal crash and no A-level crashes within the 
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project limits. The fatal crash occurred at the intersection of 12 Mile Road and Beck Road 

when an elderly driver was waiting in the left turn lane for traffic to clear and disregarded the 

signal and oncoming traffic turning left into an oncoming semi-truck. The driver of the vehicle 

suffered A-level injuries while the single passenger was killed. The majority of crashes 

resulted in no injuries at intersections (80%) and roadway segments (88%).  Most crashes 

(59%) at the intersections occurred during off-peak periods.  On the roadway segments, 

most of the crashes occurred during the weekday PM peak (46%) and during off-peak 

periods (43%).  The majority of crashes occurred on dry pavement at intersections (68%) 

and on roadway segments (82%).    

Of the total intersection rear end crashes, 56% (31 crashes) occurred at the intersection of 

Twelve Mile Road and Beck Road.  The pavement conditions break down as follows: 7 

crashes on wet pavement, 19 crashes on dry pavement, 3 crashes on snowy pavement, and 

2 crashes on icy pavement. Detailed crash data can be found in the appendices. 

Additional information was obtained from the Michigan Traffic Crash Facts database for 
county wide information including number of vehicles mile traveled, total crashes, fatal, 
injury, and property damage only crashes for the 2016, 2017, and 2018.  Average daily 
traffic volumes for the entire study corridor were obtained from SEMCOG’s Transportation 
Data Management System.  This data was used to compute crash rates based on the 
number of vehicle miles traveled in the corridor and Oakland County for comparison.  Crash 
rates are reported in crashes per million vehicle miles traveled (MVMT).  This crash rate 
metric allows for a more direct comparison based on driver exposure.   

 
    

Crash Rates from 2016, 2017, 2018 

  Corridor Oakland County  

Average Daily Traffic 22,661 -- 

Segment Length  (mi) 2.053 -- 

Million Vehicle Miles Traveled (MVMT) 51 39,071 

Crashes 194 125,347 

Fatal 1 199 

Injury 32 23,651 

Property Damage Only (PDO) 161 101,497 

Crashes/ MVMT 3.81 3.21 

Fatal Crashes/ MVMT 0.02 0.01 

Injury Crashes/ MVMT 0.63 0.61 

PDO 3.16 2.60 

 
Table 19: Crash Rate Summary and Comparison 

Overall the specific crash rates for the corridor and different types of crashes and severity 
are slightly higher than the Oakland County averages computed, but not significantly high 
enough to warrant concern.   
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E. Conclusions and Recommendations 
1. Conclusions 
The anticipated traffic growth along the 12 Mile Road corridor is significant. While most 

movements at the studied intersections currently operate at a level of service D or higher, the 

intersections with West Park Drive and the southbound movements at Declaration Drive 

operate at a level of service F. With the anticipated growth in traffic in this corridor to the year 

2040, most intersections will continue to operate at a level of service D or higher with the 

exception of Beck Road. However, the intersections with West Park Drive and Declaration 

Drive will see delays that will continue to increase if no capacity improvements are 

implemented in this corridor. The 12 Mile Road corridor needs some type of capacity 

improvement project. 

2. Recommendations 
Three different alternatives were outlined in this report: retain the existing roadway geometry, 

convert the road to a 5-lane section with continuous two-way left turn lane, or convert the road 

to a divided 4-lane boulevard section. As outlined in the conclusions, retaining the existing 

roadway is not feasible, as multiple intersections will operate at failed levels of service. 

The 5-lane section and the divided 4-lane boulevard section have both shown to be feasible 

alternatives. The 4-lane boulevard section performed significantly better than the 5-lane 

section at West Park Drive, making it the recommended section.  As the corridor is bookended 

with existing 4-lane boulevard sections, it may make sense for continuity to continue that 

section through the corridor.   

• Beck Road – Operations at the intersection degrade significantly over time with either 

proposed cross section.  It is recommended that the intersection be monitored and signal 

timing or phasing improvements be made when appropriate as traffic volumes grow.  The 

addition of another southbound thru lane will improve operations.  

• West Park Drive – Operations at the intersection degrade over time if the existing 

geometry is left in place.  Either the 5-lane section or the 4-lane boulevard section operate 

at acceptable levels of service now and into the future.   

o 5-Lane Section – If the 5-lane section is implemented it is recommended that dual 

southbound left turn lanes be implemented.  The southbound left movement has a 

very large AM peak hour volume.   

o 4-Lane Boulevard – If the 4-lane boulevard section is implemented it is 

recommended that the westbound to eastbound crossover west of West Park Drive 

be signalized to greatly improve operations of the southbound left movement in the 

morning and prevent queues from spilling back onto westbound 12 Mile Road.  At 

the intersection itself, there was not a noticeable difference between the operations 

of one or two southbound right turn lanes.  The use of two right turn lanes may 

allow drivers to self-segregate into westbound and eastbound traffic allowing 

slightly more efficient operations.  

• Declaration Drive - Operations at the intersection degrade over time if the existing 

geometry is left in place.  In either option the boulevard was assumed to be extended west 

1,000 feet.  Geometry with a direct left into Declaration Drive was tested against indirect 

lefts.  Either option produced favorable operational results.  Other factors such as sight 



 

12 MILE ROAD ENVIRONMENTAL ASSESSMENT TRAFFIC IMPACT STUDY                                                      February 21, 2020 
Spalding DeDecker            Page 31 
 

distance, future signalization spacing, etc may factor in more on the decision to use a 

direct left into Declaration Drive.    



 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX A 

 

TRAFFIC COUNT DATA 

 

 

 

 

 

 

 

 

 

 

 

  



Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

6:00 AM 0 130 9 0 1 0 29 0 47 111 0 0

6:15 AM 0 172 16 0 3 0 28 0 64 154 0 0

6:30 AM 0 174 16 0 4 0 76 0 118 194 0 0

6:45 AM 0 253 20 0 7 0 73 0 144 267 0 0

7:00 AM 0 287 26 0 11 0 81 0 167 218 0 0

7:15 AM 0 282 20 0 6 0 100 0 202 212 0 0

7:30 AM 0 295 25 0 16 0 103 0 195 247 0 0

7:45 AM 0 262 35 0 7 0 112 0 212 313 0 0

8:00 AM 0 294 18 0 10 0 123 0 197 268 0 0

8:15 AM 0 249 42 0 13 0 90 0 248 238 0 1

8:30 AM 0 287 24 0 15 0 118 0 196 204 0 0

8:45 AM 0 240 36 0 19 0 89 0 196 230 0 0

Southbound Westbound Northbound

Type Road

Classification Totals

Beck Road Twelve Mile Road Beck Road

Site Code 1241-6483-00/0100/0006

Study Name Beck Rd & 12 Mile Rd AM

Start Date 06/04/2019

Start Time 6:00 AM



Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

4:00 PM 0 263 12 0 32 0 207 0 104 209 0 0

4:15 PM 0 251 20 0 40 0 243 0 118 212 0 0

4:30 PM 0 238 19 0 28 0 276 0 111 224 0 0

4:45 PM 0 246 21 0 28 0 240 0 129 194 0 0

5:00 PM 0 247 18 0 29 0 285 0 116 203 0 1

5:15 PM 0 240 22 0 28 0 245 0 115 229 0 0

5:30 PM 0 265 28 0 35 0 226 0 107 220 0 0

5:45 PM 0 212 17 0 30 0 226 0 106 218 0 0

6:00 PM 0 182 18 0 30 0 227 0 102 201 0 0

6:15 PM 0 202 26 0 47 0 158 0 99 234 0 0

6:30 PM 0 157 19 0 38 0 137 0 97 254 0 0

6:45 PM 0 139 25 0 23 0 113 0 95 227 0 0

Southbound Westbound Northbound

Type Road

Classification Totals

Beck Road Twelve Mile Road Beck Road

Site Code 1241-6483-00/0100/0006

Study Name Beck Rd & 12 Mile Rd PM

Start Date 06/04/2019

Start Time 4:00 PM



Volume

Location: Crossover #1 - East of Beck Road

Date Time Channel 1

6/4/2019 06:00 AM 5

6/4/2019 06:15 AM 1

6/4/2019 06:30 AM 4

6/4/2019 06:45 AM 5

6/4/2019 07:00 AM 6

6/4/2019 07:15 AM 5

6/4/2019 07:30 AM 3

6/4/2019 07:45 AM 4

6/4/2019 08:00 AM 7

6/4/2019 08:15 AM 16

6/4/2019 08:30 AM 4

6/4/2019 08:45 AM 1

6/4/2019 04:00 PM 9

6/4/2019 04:15 PM 18

6/4/2019 04:30 PM 1

6/4/2019 04:45 PM 6

6/4/2019 05:00 PM 3

6/4/2019 05:15 PM 0

6/4/2019 05:30 PM 15

6/4/2019 05:45 PM 1

6/4/2019 06:00 PM 11

6/4/2019 06:15 PM 7

6/4/2019 06:30 PM 16

6/4/2019 06:45 PM 8



Volume

Location: Crossover #2 - at Beck Rd Carpool Lot

Date Time Channel 1

6/4/2019 06:00 AM 0

6/4/2019 06:15 AM 0

6/4/2019 06:30 AM 3

6/4/2019 06:45 AM 0

6/4/2019 07:00 AM 3

6/4/2019 07:15 AM 2

6/4/2019 07:30 AM 2

6/4/2019 07:45 AM 3

6/4/2019 08:00 AM 17

6/4/2019 08:15 AM 3

6/4/2019 08:30 AM 0

6/4/2019 08:45 AM 5

6/4/2019 04:00 PM 0

6/4/2019 04:15 PM 7

6/4/2019 04:30 PM 4

6/4/2019 04:45 PM 5

6/4/2019 05:00 PM 3

6/4/2019 05:15 PM 4

6/4/2019 05:30 PM 1

6/4/2019 05:45 PM 0

6/4/2019 06:00 PM 5

6/4/2019 06:15 PM 3

6/4/2019 06:30 PM 1

6/4/2019 06:45 PM 1



Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

6:00 AM 21 0 20 0 8 8 0 0 0 0 0 0 1 38 12 0

6:15 AM 19 1 33 0 11 11 1 0 0 0 0 0 0 49 16 0

6:30 AM 59 1 63 0 27 19 3 0 0 0 0 0 5 60 41 0

6:45 AM 45 2 71 0 31 38 2 0 0 0 0 0 6 76 59 0

7:00 AM 55 1 69 0 16 34 0 0 0 0 0 0 2 128 54 0

7:15 AM 64 1 102 0 37 42 2 0 1 0 1 0 7 152 58 0

7:30 AM 69 1 99 0 38 45 2 0 0 0 1 0 8 147 57 0

7:45 AM 71 4 97 0 68 54 0 0 0 0 1 0 9 160 71 0

8:00 AM 71 1 91 0 53 67 5 0 0 2 0 0 6 132 58 0

8:15 AM 49 5 117 0 46 43 4 0 0 1 0 0 7 203 62 0

8:30 AM 59 3 116 0 35 62 4 0 2 0 0 0 12 184 49 0

8:45 AM 47 0 102 0 38 59 3 0 0 1 0 0 6 182 44 0

Study Name W Park Dr & 12 Mile Rd AM

Start Date 06/04/2019

Start Time 6:00 AM

Site Code 1241-6483-00/0100/0006

Southbound Westbound Northbound Eastbound

Type Road

Classification Totals

W Park Dr Twelve Mile Rd Parking Lot Drwy Twelve Mile Rd



Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

4:00 PM 79 1 79 0 67 165 2 0 0 0 1 0 4 94 29 0

4:15 PM 79 1 74 0 53 187 3 0 3 3 4 0 3 89 50 0

4:30 PM 94 0 85 0 72 190 1 0 2 2 5 0 1 76 38 0

4:45 PM 73 3 112 0 61 181 1 0 0 3 3 0 1 93 47 0

5:00 PM 132 3 112 0 72 172 1 0 2 3 5 0 1 82 61 0

5:15 PM 98 1 119 0 65 186 2 0 1 3 2 0 1 92 39 0

5:30 PM 68 0 79 0 66 174 1 0 1 1 2 0 0 99 49 0

5:45 PM 61 0 61 0 84 184 3 0 1 0 4 0 1 87 44 0

6:00 PM 55 0 48 0 91 176 0 0 1 2 4 0 0 76 36 0

6:15 PM 27 0 57 0 90 180 1 0 0 0 0 0 2 83 36 0

6:30 PM 40 0 54 0 97 122 0 0 0 0 1 0 0 70 32 0

6:45 PM 36 1 64 0 56 97 0 0 0 1 0 0 0 79 42 0

Southbound Westbound Northbound Eastbound

Type Road

Classification Totals

W Park Dr Twelve Mile Rd Parking Lot Drwy Twelve Mile Rd

Site Code 1241-6483-00/0100/0006

Study Name W Park Dr & 12 Mile Rd PM

Start Date 06/04/2019

Start Time 4:00 PM



Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

6:00 AM 2 0 5 0 5 15 0 0 0 58 1 0

6:15 AM 4 0 18 0 0 23 0 0 0 80 2 0

6:30 AM 6 0 30 0 1 56 0 0 0 106 1 0

6:45 AM 12 0 36 0 5 72 0 0 0 145 4 0

7:00 AM 6 0 38 0 2 54 0 0 0 177 3 0

7:15 AM 21 0 29 0 8 70 0 0 0 239 4 0

7:30 AM 17 0 35 0 4 91 0 0 0 221 10 0

7:45 AM 18 0 30 0 3 123 0 0 0 251 4 0

8:00 AM 17 0 42 0 5 116 0 0 0 212 2 0

8:15 AM 17 0 41 1 4 102 0 0 0 289 4 0

8:30 AM 17 0 53 0 4 98 0 0 0 290 5 0

8:45 AM 21 0 41 0 4 92 0 0 0 287 3 0

Southbound Westbound Eastbound

Type Road

Classification Totals

Declaration Dr Twelve Mile Rd Twelve Mile Rd

Site Code 1241-6483-00/0100/0006

Study Name Declaration Dr & 12 Mile Rd

Start Date 06/04/2019

Start Time 6:00 AM



Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

4:00 PM 6 0 8 0 17 230 0 0 0 178 14 0

4:15 PM 4 0 6 0 34 286 0 0 0 164 11 0

4:30 PM 10 0 16 0 24 252 0 2 0 191 7 0

4:45 PM 10 0 6 0 40 242 0 1 0 226 7 0

5:00 PM 8 0 15 0 28 224 0 0 0 212 7 0

5:15 PM 5 0 12 0 35 244 0 0 0 228 14 0

5:30 PM 18 0 14 0 32 227 0 2 0 175 19 0

5:45 PM 10 0 20 0 43 241 0 0 0 164 10 0

6:00 PM 11 0 15 0 39 228 0 0 0 123 19 0

6:15 PM 13 0 19 0 41 258 0 0 0 128 13 0

6:30 PM 7 0 23 1 32 192 0 0 0 136 12 0

6:45 PM 17 0 24 0 26 124 0 0 0 130 17 0

Southbound Westbound Eastbound

Type Road

Classification Totals

Declaration Dr Twelve Mile Rd Twelve Mile Rd

Site Code 1241-6483-00/0100/0006

Study Name Declaration Dr & 12 Mile Rd PM

Start Date 06/04/2019

Start Time 4:00 PM



Volume

Location: Crossover #3 West of Dixon Rd

Date Time Channel 1

6/4/2019 06:00 AM 5

6/4/2019 06:15 AM 1

6/4/2019 06:30 AM 6

6/4/2019 06:45 AM 2

6/4/2019 07:00 AM 4

6/4/2019 07:15 AM 7

6/4/2019 07:30 AM 9

6/4/2019 07:45 AM 6

6/4/2019 08:00 AM 6

6/4/2019 08:15 AM 7

6/4/2019 08:30 AM 8

6/4/2019 08:45 AM 10

6/4/2019 04:00 PM 7

6/4/2019 04:15 PM 11

6/4/2019 04:30 PM 26

6/4/2019 04:45 PM 25

6/4/2019 05:00 PM 10

6/4/2019 05:15 PM 15

6/4/2019 05:30 PM 18

6/4/2019 05:45 PM 15

6/4/2019 06:00 PM 18

6/4/2019 06:15 PM 14

6/4/2019 06:30 PM 25

6/4/2019 06:45 PM 16



Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

6:00 AM 1 0 0 0 0 23 0 0 0 69 0 0

6:15 AM 0 0 0 0 2 24 0 0 0 96 0 0

6:30 AM 5 0 0 0 1 64 0 0 0 134 0 0

6:45 AM 4 0 0 0 1 82 0 0 0 189 0 0

7:00 AM 12 0 0 0 0 52 0 0 0 223 3 4

7:15 AM 7 0 0 0 2 64 0 0 0 290 0 11

7:30 AM 8 0 0 0 0 97 0 0 0 285 0 10

7:45 AM 6 0 0 0 1 120 0 0 0 301 1 17

8:00 AM 13 0 0 0 5 118 0 0 0 276 0 0

8:15 AM 12 0 0 0 5 106 0 0 0 345 0 0

8:30 AM 13 0 0 0 4 101 0 0 0 362 0 0

8:45 AM 13 0 0 0 8 105 0 0 0 347 0 0

Southbound Westbound Eastbound

Type Road

Classification Totals

Dixon Rd Twelve Mile Rd Twelve Mile Rd

Site Code 1241-6483-00/0100/0006

Study Name Dixon Rd & 12 Mile Rd

Start Date 06/04/2019

Start Time 6:00 AM



Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

4:00 PM 4 0 0 0 11 270 0 0 0 202 0 0

4:15 PM 4 0 0 0 6 318 0 0 0 195 0 0

4:30 PM 6 0 0 0 11 311 0 0 0 221 0 0

4:45 PM 5 0 0 0 16 300 0 0 0 244 0 0

5:00 PM 2 0 0 0 23 253 0 0 0 247 0 0

5:15 PM 5 0 0 0 10 273 0 0 0 269 0 0

5:30 PM 12 0 0 0 14 278 0 0 0 219 0 0

5:45 PM 6 0 0 0 15 274 0 0 0 195 0 0

6:00 PM 9 0 0 0 13 294 0 0 0 163 0 0

6:15 PM 8 0 0 0 10 314 0 0 0 168 0 0

6:30 PM 6 0 0 0 7 239 0 0 0 186 0 0

6:45 PM 5 0 0 0 8 160 0 0 0 182 0 0

Southbound Westbound Eastbound

Type Road

Classification Totals

Dixon Rd Twelve Mile Rd Twelve Mile Rd

Site Code 1241-6483-00/0100/0006

Study Name Dixon & 12 Mile Rd PM

Start Date 06/04/2019

Start Time 4:00 PM



Volume

Location: Crossover #5 - Fountain Walk Driveway

Date Time Channel 1

6/4/2019 06:00 AM 0

6/4/2019 06:15 AM 1

6/4/2019 06:30 AM 0

6/4/2019 06:45 AM 0

6/4/2019 07:00 AM 0

6/4/2019 07:15 AM 1

6/4/2019 07:30 AM 0

6/4/2019 07:45 AM 0

6/4/2019 08:00 AM 1

6/4/2019 08:15 AM 2

6/4/2019 08:30 AM 4

6/4/2019 08:45 AM 4

6/4/2019 04:00 PM 15

6/4/2019 04:15 PM 10

6/4/2019 04:30 PM 27

6/4/2019 04:45 PM 21

6/4/2019 05:00 PM 44

6/4/2019 05:15 PM 17

6/4/2019 05:30 PM 25

6/4/2019 05:45 PM 23

6/4/2019 06:00 PM 19

6/4/2019 06:15 PM 16

6/4/2019 06:30 PM 17

6/4/2019 06:45 PM 7



 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX B 

 

Synchro Reports 

  



Index to Analysis Scenarios

Scenario Year  Period X Section West Park Declaration Drive File Name

1 2019 AM Existing Existing Existing 01_AM Existing

2 2019 AM 5 Lane 1 SB Left Direct Left In 02_AM 2019 5 Lane (1 SB LT at WP Direct Left In Dec)

3 2019 AM 5 Lane 2 SB Left Direct Left In 03_AM 2019 5 Lane (2 SB LT at WP Direct Left in Dec)

4 2019 AM 5 Lane 1 SB Left No Direct Left In 04_AM 2019 5 Lane (2 SB LT at WP No Left at Dec)

5 2019 AM 5 Lane 2 SB Left No Direct Left In 05_AM 2019 5 Lane (1 SB LT at WP No Left at Dec)

6 2019 AM 4 Lane Boulevard 1 SB Right Direct Left In 06_AM 2019 4 Ln Blvd (1 SB LT at WP Direct Left in Dec)

7 2019 AM 4 Lane Boulevard 2 SB Right Direct Left In 07_AM 2019 4 Ln Blvd (2 SB LT at WP Direct Left in Dec)

8 2019 AM 4 Lane Boulevard 1 SB Right No Direct Left In 08_AM 2019 4 Ln Blvd (1 SB RT at WP No Left at Dec)

9 2019 AM 4 Lane Boulevard 2 SB Right No Direct Left In 09_AM 2019 4 Ln Blvd (2 SB RT at WP No Left at Dec)

10 2019 PM Existing Existing Existing 10_PM Existing

11 2019 PM 5 Lane 1 SB Left Direct Left In 11_PM 2019 5 Lane  (2 SB LT at WP Direct Left in Dec)

12 2019 PM 5 Lane 2 SB Left Direct Left In 12_PM 2019 5 Lane  (1 SB LT at WP Direct Left in Dec)

13 2019 PM 5 Lane 1 SB Left No Direct Left In 13_PM 2019 5 Lane (1 SB LT at WP No Left at Dec)

14 2019 PM 5 Lane 2 SB Left No Direct Left In 14_PM 2019 5 Lane (2 SB LT at WP No Left at Dec)

15 2019 PM 4 Lane Boulevard 1 SB Right Direct Left In 15_PM 2019 4 Ln Blvd (1 SB RT at WP Direct Left in Dec)

16 2019 PM 4 Lane Boulevard 2 SB Right Direct Left In 16_PM 2019 4 Ln Blvd (2 SB RT at WP Direct Left in Dec)

17 2019 PM 4 Lane Boulevard 1 SB Right No Direct Left In 17_PM 2019 4 Ln Blvd (1 SB RT at WP No Left at Dec)

18 2019 PM 4 Lane Boulevard 2 SB Right No Direct Left In 18_PM 2019 4 Ln Blvd (2 SB RT at WP No Left at Dec)

19 2039 AM Existing Existing Existing 19_AM 2039

20 2039 AM 5 Lane 1 SB Left Direct Left In 20_AM 2039 5 Lane (1 SB LT at WP Direct Left in Dec)

21 2039 AM 5 Lane 2 SB Left Direct Left In 21_AM 2039 5 Lane (2 SB LT at WP Direct Left in Dec)

22 2039 AM 5 Lane 1 SB Left No Direct Left In 22_AM 2039 5 Lane (1 SB LT at WP No Direct Left at Dec)

23 2039 AM 5 Lane 2 SB Left No Direct Left In 23_AM 2039 5 Lane (2 SB LT at WP No Direct Left at Dec)

24 2039 AM 4 Lane Boulevard 1 SB Right Direct Left In 24_AM 2039 4 Ln Blvd (1 SB RT at WP Direct Left In Dec)

25 2039 AM 4 Lane Boulevard 2 SB Right Direct Left In 25_AM 2039 4 Ln Blvd (2 SB RT at WP Direct Left In Dec)

26 2039 AM 4 Lane Boulevard 1 SB Right No Direct Left In 26_AM 2039 4 Ln Blvd (1 SB RT at WP No Left at Dec)

27 2039 AM 4 Lane Boulevard 2 SB Right No Direct Left In 27_AM 2039 4 Ln Blvd (2 SB RT at WP No Left at Dec)

28 2039 PM Existing Existing Existing 28_PM 2039

29 2039 PM 5 Lane 1 SB Left Direct Left In 29_PM 2039 5 Lane (1 SB LT at WP Direct Left in Dec)

30 2039 PM 5 Lane 2 SB Left Direct Left In 30_PM 2039 5 Lane (2 SB LT at WP Direct Left in Dec)

31 2039 PM 5 Lane 1 SB Left No Direct Left In 31_PM 2039 5 Lane (1 SB LT at WP No Left at Dec)

32 2039 PM 5 Lane 2 SB Left No Direct Left In 32_PM 2039 5 Lane (2 SB LT at WP No Left at Dec)

33 2039 PM 4 Lane Boulevard 1 SB Right Direct Left In 33_PM 2039 4 Ln Blvd (1 SB RT at WP Direct Left in Dec)

34 2039 PM 4 Lane Boulevard 2 SB Right Direct Left In 34_PM 2039 4 Ln Blvd (2 SB RT at WP Direct Left in Dec)

35 2039 PM 4 Lane Boulevard 1 SB Right No Direct Left In 35_PM 2039 4 Ln Blvd (1 SB RT at WP No Left at Dec)

36 2039 PM 4 Lane Boulevard 2 SB Right No Direct Left In 36_PM 2039 4 Ln Blvd (2 SB RT at WP No Left at Dec)

37 2039 AM 4 Lane Boulevard 2 SB Right *Sig WB to EB Cross Over* 37_AM 2039 4 Ln Blvd (2 SB RT at WP Direct Left in Dec Sign WB EB WP)

38 2019 AM 4 Lane Boulevard 2 SB Right *Sig WB to EB Cross Over* 38_AM 2019 4 Ln Blvd (2 SB RT at WP Sig Over)

39 2019 PM 4 Lane Boulevard 2 SB Right *Sig WB to EB Cross Over* 39_PM 2019 4 Ln Blvd (2 SB RT at WP Sig Over)

40 2039 AM 4 Lane Boulevard 2 SB Right *Sig WB to EB Cross Over* 40_AM 2039 4 Ln Blvd (2 SB RT at WP Signalized Xover)

41 2039 PM 4 Lane Boulevard 2 SB Right *Sig WB to EB Cross Over* 41_PM_2039 4 Ln Blvd (2 SB RT at WP Signalized Xover)

42 2039 PM 4 Lane Boulevard 2 SB Right No Direct Left In 42_PM_2039_4_Ln_BLVD(2 SB RT at WP No Left at Dec)

43 2039 AM 4 Lane Boulevard Beck Intersection Only 2 SB Lanes 43_AM_2039_2 SB Beck

44 2039 PM 4 Lane Boulevard Beck Intersection Only 2 SB Lanes 44_PM_2039_2 SB Beck



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

����	
���
����������������������������	��	�� ������ ������! ��

��"�#��$� %�����

� &����� "'( "'� )'* )'� �'( �'*

(����+ �,	�-���	 ��

*��,,	��. 
-���/&����0 ��1 �� ���1 2�1 ��� ����

3-�-���. 
-���/&����0 ��1 �� ���1 2�1 ��� ����

4�	�	�
�5�/5607�&�� � � � � � �

%�
#'	8���
9/�:!6*0 �;�� �;�� �;�� �;��

%��8	���'-�7��
9 �;�� �;�� �;�� �;�� �;�� �;��

" �8�< ���=���!!� ��� ) ) ) 

�
9�����3
 >7�&�����
� �2�� �2�� �2�� �2�� �2�� �2��

�
9�3
 >�����7�&���� �2� �� ���� ��� ��� ����

%��8�? -��3��� � �;�� �;�� �;22 �;22 �;�� �;��

%�������?��&��.��7�@ 1 1 � � � �

+�!7�&���� ��� �2� ���� ���2 ��� ����

���	&��=��A���� �;�2 �;�2 �;�1 �;�1 �;�2 �;�2

����3
 >7�&���� 1��2 ���� 1�2� ���� ���1 �2��

A�!�. 
-��/&07�&���� �2� �� ���� ��� ��� ����

A�!�����3
 >/�07&�����
� ���� ���� ���� �1�1 ���1 �2��

5����&�/�:�07�� ��;� �;� ��;� ��;� �;� �1;�

+��
��5�+
���/�:�07�� ��;� �;� ��;� ��;� �;� �1;�

%� !�4��(��� �;�� �;�� �;�� �;��

(����A�!�+�!/�07�&���� ��� �2� ���� ���2 ��� ����

.�+����	 /B0 �;�� �;�� �;�2 �;�2 �;�� �;��

�&�	
�+�!/�:�07�&���� ���2 ��� ���� ���2 ��� ����

?+��%
��  �����	 �;�� �;�� �;�� �;�� �;�� �;��

C!�������3	
���/40 �;�� �;�� �;�� �;�� �;�� �;��

C�	, ���$�
���/
07���&�� 1�;� �2;� ��;� �;� ��;� ��;�

4����$�
���/
�07���&�� �;� �;1 �;� �;� �;� ��;�

4�	�	�
�5�$�
��/
107��&�� �;� �;� �;� �;� �;� �;�

@	
��'��8=,5/��@07&���
� �;� �;2 2;� �;� �;� ��;�

C��	�;�� &������$�
��7���&��

(�A�!�$�
��/
07��&�� 1�;� �2;1 �1;� ��;� ��;� �1;2

(�A�!�(=� + + + ' + +

�!!� ����. 
7�&���� �1� ��1� ����

�!!� ����$�
��7���&�� 11;� ��;� ��;�

�!!� ����(=� + ' +

*	����#����	���
�%�� � � � 2

%���$-���	 ��/ADED��07�� ��;� ��;� ��;� ��;�

+������%��	 
�/ED��07�� F��;� F��;� F��;� �;�

����A���������	���/A���07�� F��� F�1� F��� �1;�

����5�+
����*	���/�:�D4�07�� �;� ��;� ��;� ��;�

A���������*	���/!:�07�� �;� �;� �;� �;�

4��������	 ���-�����

?+������+��
�$�
�� ��;�

?+������(=� +

) ���

F�?+������� �!-���	 ��
����	�����G-	�����G-�
��
���������	����, ������!�������� ��	�������6���	��;


