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1. INTRODUCTION

This memorandum presents the results of the Road Diet Traffic Study for the 11-Mile Road corridor through the
City of Royal Oak, Michigan. The City of Royal Oak is evaluating the possibility of a road diet through restriping
the existing five-lane and four-lane sections of the 11-Mile Road corridor, between Woodward Avenue (M-1) to
the west and Stephenson Highway to the east. The potential road diet will provide a three-lane roadway cross-
section, with one (1) lane in each direction and a two-way center left-turn lane. The primary goal of the proposed
road diet is improved safety and reduce traffic crashes along the corridor. The project limits are between
Woodward Avenue (M-1) and Stephenson Highway, as shown on the attached Figure 1. Additional roadway
information is summarized in Table 1.

Table 1: Existing Roadway Information (11-Mile Road)

Woodward Avenue Troy Street to Minerva Avenue to
(M-1) to Troy Street Minerva Avenue Stephenson Highway
Lane 5-lanes (2 lanes each 4-lanes 5-lanes (2 lanes each
direction and TWLTL) (2 lanes each direction) direction and TWLTL)
Average Daily Traffic (2019) 14,000 vpd 14,600 vpd
Functional Classification Minor Arterial
Posted Speed Limit 25- 35 mph

This study has been completed to examine the traffic operations and capacity, safety, and geometric needs of
the corridor, including the following study intersections:

1. 11-Mile Road & Woodward Avenue (M-1) 7. 11-Mile Road & Troy Street

2. 11-Mile Road & Maxwell Avenue 8. 11-Mile Road & Gainsborough Avenue

3. 11-Mile Road & Lafayette Ave. / Sherman Dr. 9. 11-Mile Road & Campbell Road

4. 11-Mile Road & Washington Avenue 10. 11-Mile Road & SB Stephenson Highway
5. 11-Mile Road & Center Street 11. 11-Mile Road & NB Stephenson Highway
6. 11-Mile Road & Main Street

The study includes the evaluation of the existing intersections operations and recommendations, including
safety improvements, signal timing optimization along 11-Mile Road, geometric improvements, and other
measures that would be effective in improving the operations along the roadway corridor. The study analyses
were completed using Synchro and SimTraffic (Version 11) traffic analysis software.
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2. DATA COLLECTION

The existing weekday turning movement traffic volume data were collected by F&V subconsultant Gewalt
Hamilton Associates (GHA) on Tuesday, November 16, 2021. Intersection Turning Movement Counts (TMC)
were collected during the weekday AM (7:00 AM to 9:00 AM), MD (11:00 AM to 1:00 PM) and PM (4:00 PM to
6:00 PM) peak periods at all study intersections. The data collection included Peak Hour Factors (PHFs),
pedestrian volumes, and commercial truck percentages which were used in the analysis in accordance with
MDOT Electronic Traffic Control Devices guidelines. Peak hours at each intersection were utilized and through
volumes were carried along the main study roadways and were balanced to determine the volumes at the site
driveways in accordance with MDOT guidelines.

Due to the impact of COVID-19 and the subsequent closure of businesses and schools, the collected traffic
volume data may not be representative of “typical” operations. Therefore, historical traffic volume data was
reviewed, and adjustment factors were determined to calculate baseline existing 2022 traffic volumes. COVID
adjustment factors are summarized in Table 2 and the raw traffic volume data are attached. The baseline
existing 2022 peak hour traffic volumes utilized in the study analyses are shown on the attached Figure 2.

Table 2: COVID Traffic Volume Adjustment Factors

COVID Adjustment Factors

AM 15%
MD 0%
PM 11%

F&V collected an inventory of existing lane use and traffic controls, as shown on the attached Figure 3.
Additionally, Exhibit 1 below provides a generalized depiction of the existing cross-section geometries along
the study sections of 11-Mile Road. The City of Royal Oak recently implemented updated signal timing along
11-Mile Road; therefore, the current signal timing optimization that was implemented along this corridor was
utilized for this evaluation.

3. EXISTING (2022) CONDITIONS ANALYSIS

Existing peak hour vehicle delays and Levels of Service (LOS) were calculated at the study intersections using
Synchro (Version 11) traffic analysis software. This analysis was performed based on the existing peak hour
traffic volumes shown on the attached Figure 2, the existing lane use and traffic control shown on the attached
Figure 3, and the methodologies presented in the Highway Capacity Manual 6!, Edition (HCM). Note: HCM 6
Edition does not support non-NEMA phasing (Woodward Avenue and Stephenson Highway intersections);
therefore, HCM 2000 methodology was utilized for the delay and LOS analyses at these study intersections.

Typically, LOS D is considered acceptable, with LOS A representing minimal delay, and LOS F indicating failing
conditions. Additionally, SimTraffic network simulations were reviewed to evaluate network operations and
vehicle queueing throughout the study roadway network. The results for the existing conditions analysis are
attached and summarized in Table 3.

Table 3: Existing Geometry (4-Lanes) Intersection Operations

Existing Conditions (2022)
Intersection Control Approach AMPeak  MDPeak  PM Peak
Dela Dela Dela
(s/vel):) Lok (s/vei{) Lok (s/vei{) Lok
EBT 284 | C| 230 | C| 399 | D
EBR 370 | D| 252 | C| 520 | D
) WBT 185 | B | 226 | C | 570 | E
11-Mile Road WBR | 319 | C | 311 | C | 986 | F
1 Woodwaf:j Avenue Signalized NBT 178 | B | 154 | B 152 | B
(M-1) NBR 109 | B | 120 | B 114 | B
SBT 16.3 | B 158 | B 174 | B
SBR 106 | B | 118 | B 11.1 B
Overall 187 | B | 17.0 | B | 241 C




Exhibit 1 — Existing Geometry — 11-Mile Road Corridor
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* The images above provide a generalized depiction of the existing 4-lane and 5-lane roadway cross-sections along 11-Mile Road.




Table 3 (continued)

Existing Conditions (2022)
Intersection Control Approach AMPeak  MDPeak  PMPeak
Dela Dela Dela

(siveh) 05 (sivel) 105 (siven) L0

EBL 0.3 A 9.2 A 0.3 A

EBT 0.1 Al 112 | B 0.2 A

) 11"‘""; Road Sgnalizeg WETR | 04 [A [ 03 [A] 03 [A
SRy sBL [ 388 |D |32 [D| 511D
SBR 508 | D | 377 | D | 552 | E

Overall 6.9 A 7.8 A 3.3 A

EBL 6.4 A 6.5 A 53 A

EBTR 193 | B 0.4 A 0.5 A

11-Mi|§: Road WBL 5.8 A 53 A 43 A

3 Lafayett? Avenue |Signalized VLBBTLR 40;1 g 306.33 g 502'.45 g
Sherman Drive NBTR 47.0 D 39.8 D 57.5 E

SB 440 | D | 406 | D | 544 | D

Overall 153 | B 8.4 A 9.0 A

EBL 160 | B | 169 | B | 170 | B

EBTR 7.0 Al 115 | B | 172 | B

WBL 162 | B | 169 | B | 173 | B

WBTR 8.4 Al 113 | B 5.7 A

. ”"V”'g Road Sgnaiized|NEL | 248 [ C [ 204 [C | 209 | ¢
Washington Avenue NBTR | 312 [c | 253 [C | 375 | D
SBL 247 | C | 198 | B | 301 | C

SBT 335 | C| 2567 | C| 385 | D

SBR 301 | C| 238 | C| 348 | C

Overall 177 | B | 167 | B | 218 | C

EBL 0.1 A 0.0 A 0.1 A

EBTR 0.3 A 0.3 A 0.3 A

11-MileRoad | weL | 02 [A] o1 [A] 02 [A

5 & Signalized

Center Street WBTR | 02 [A[ 02 [A] 02 |A

SB 477 | D | 419 | D | 610 | E

Overall 1.2 A 1.2 A 1.8 A

EBL 188 | B | 156 | B | 191 B

EBTR 100 | B 9.1 A 9.7 A

WBL 195 [ B | 160 | B | 195 | B

WBTR 287 | C 9.9 Al 115 | B

; 11"\""2 Road Signalized| B | 246 [ C | 226 [c | 219 | ¢
el B NBTR | 357 | D | 326 | C | 415 | D

SBL 252 | C| 231 | C| 291 | C

SBT 300 | C| 280 | C| 348 | C

SBR 284 | C| 268 | C | 317 | C

Overall | 260 | C | 205 | C | 253 | C




Intersection

Existing Conditions (2022)
MD Peak

Control Approach AM Peak

Delay

LOS

(s/veh)

Delay
(s/veh)

LOS

PM Peak

Delay
(s/veh)

LOS

EBL 01 |[A] 01 |[A] 01 | A

EBTR 03 |A] 02 |A] 03 | A

WBL 02 |A] 01 |A] 01 | A

WBTR | 04 |A| 02 |A| 03 | A

11-Mile Road NBL 466 | D | 423 | D | 563 | E

7 & Signalized| NBT 448 |D| 411 | D | 528 | D
Troy Street NBR 432 | D | 448 | D | 546 | D

SBL 459 |D| 419 | D | 562 | E

SBT 430 | D | 406 | D | 517 | D

SBR 421 |D| 417 |D| 510 | D

Overall | 79 |A| 79 |A| 117 | B

EBTL 02 |A] 02 |[A] 03 | A

, EBTR 02 |A] 03 |A]| 03 | A

11"\""2 Road WBTL | 50 |A| 50 |A| 17 | A

8 Gainsborough Signalized] WBTR | 51 | A| 50 |A| 17 | A
Avenue NB 460 | D | 414 | D | 586 | E

SB 483 | D | 418 | D | 572 | E

Overall | 56 | A| 47 |A| 46 | A

EBL 218 | C| 171 | B| 29 | C

EBTR | 347 | C| 283 | C | 221 | C

WBL 216 | C| 170 | B| 243 | C

11-Mile Road WBTR | 369 | D | 294 | C | 335 | C

9 & Signalized|  NBL 242 | C| 231 | C| 282 | C
Campbell Road NBTR | 409 | D | 335 | C | 447 | D

SBL 257 | C| 231 | C| 298 | C

SBTR | 346 | C | 327 | C | 400 | D

Overall | 351 | D| 293 | C | 351 | D

EBT 174 | B| 82 |A] 132 | B

EBR 198 | B| 86 | A | 144 | B

11-Mile Road WBL 1.9 A 44 A 7.1 A

10 & Signalized WBT 12 |A| 39 |A| 69 | A
SB Stephenson SBL 433 | D | 382 | D | 31 | C
Highway SBT 433 | D | 374 | D| 341 | C

SBR 410 | D | 353 | D| 305 | C

Overall | 167 | B | 162 | B | 186 | B

EBL 28 |A] 15 |A] 20 | A

EBT 18 |A| 17 |A| 26 | A

11-Mile Road WBT 8.4 A 6.7 A 8.5 A

" & Signalized WBR 77 |A| 64 |A]| 79 | A
NB Stephenson NBL 464 |D| 413 | D | 388 | D
Highway NBT 444 | D | 391 |D| 368 |D

NBR 432 | D| 380 | D| 358 | D

Overall | 117 |B| 119 |B| 113 | B

The results of the existing conditions analysis indicate that all study intersection approaches and movements
currently operate acceptably at a LOS D or better during all peak periods (AM, MD, & PM) analyzed, with the

exception of the following:
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11-Mile Road & Woodward Avenue (M-1)

e During PM peak hour: The westbound right-turn movement and the westbound through movement are
currently operating at LOS F and LOS E, respectively.

Although the Synchro LOS analysis indicates poor operations for the westbound approach, review of the
SimTraffic network simulations indicates a 95 percentile queue length of approximately 157-feet (6-7 vehicles)
or less. Additionally, microsimulation observations indicate that the majority of vehicle queues were serviced
within each cycle length and any residual vehicle queues were observed to dissipate and were not present
throughout the peak hour.

11-Mile Road & Maxwell Avenue

e During PM peak hour: The southbound right-turn movement is currently operating at LOS E.

Although the Synchro LOS analysis indicates poor operations for the southbound right-turn movement, review
of the microsimulations indicates a 95" percentile queue length of approximately 53-feet (~2 vehicles), which
is not significant. Additionally, SimTraffic network simulation observations indicate that all vehicle queues were
serviced within each cycle length.

11-Mile Road & Lafayette Avenue / Sherman Drive
e During PM peak hour: The northbound shared through/right lane is currently operating at LOS E.

Although the Synchro LOS analysis indicates poor operations for the westbound approach, review of the
SimTraffic network simulations indicates a 95" percentile queue length of approximately 146-feet (5-6 vehicles)
or less. Additionally, microsimulation observations indicate that the majority of vehicle queues were serviced
within each cycle length and any residual vehicle queues were observed to dissipate and were not present
throughout the peak hour.

11-Mile Road & Center Street
e During PM peak hour: The southbound approach is currently operating at LOS E.

Although the Synchro LOS analysis indicates poor operations for the southbound right-turn movement, review
of the microsimulations indicates a 95" percentile queue length of approximately 56-feet (2-3 vehicles), which
is not significant. Additionally, SimTraffic network simulation observations indicate that all vehicle queues were
serviced within each cycle length.

11-Mile Road & Troy Street

e During PM peak hour: The northbound left-turn movement and the southbound left-turn movement are
currently operating at LOS E.

Although the Synchro LOS analysis indicates poor operations for the westbound approach, review of the
SimTraffic network simulations indicates a 95" percentile queue length of approximately 86-feet (3-4 vehicles)
or less. Additionally, microsimulation observations indicate that the majority of vehicle queues were serviced
within each cycle length and any residual vehicle queues were observed to dissipate and were not present
throughout the peak hour.

11-Mile Road & Gainsborough Avenue

e During PM peak hour: The northbound and southbound approaches are currently operating at LOS E.

Although the Synchro LOS analysis indicates poor operations for the southbound right-turn movement, review
of the microsimulations indicates a 95" percentile queue length of approximately 68-feet (2-3 vehicles), which
is not significant. Additionally, SimTraffic network simulation observations indicate that all vehicle queues were
serviced within each cycle length.

Remaining Study Network

Review of SimTraffic network simulations for the remaining study roadway network intersections indicates
generally acceptable operations during all peak periods.



4. ROAD DIET (3-LANES) - OPENING DAY (2022) ANALYSIS

The City of Royal Oak is considering a road diet through restriping the existing five-lane and four-lane sections
of the 11-Mile Road corridor, between Woodward Avenue (M-1) to the west and Stephenson Highway to the
east. The proposed road diet is designed to provide a three-lane roadway throughout the study corridor, with
one (1) lane in each direction and a two-way center left-turn lane.

BEFORE AFTER
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Therefore, the proposed road diet configuration (3-lanes) was evaluated along the 11-Mile Road corridor, based
on the existing traffic volumes shown on the attached Figure 2, to determine the feasibility of a road diet for
this corridor and to determine if any improvements are recommended to accommodate such a road diet. Note:
The Woodward Avenue (M-1) and Stephenson Highway intersections with 11-Mile Road are the project limits
for this study; therefore, the proposed road diet lane configuration at these study intersections was assumed to
remain unchanged with the implementation of the proposed road diet.

The road diet intersection operations analysis results are attached and are summarized in Table 4. The results
of the road diet evaluation indicate that, with the implementation of the proposed three-lane road-diet, all study
intersection approaches and movements will continue to operate acceptably, in a manner similar to the existing
conditions analysis, with the exception of the following:

11-Mile Road & Main Street
e During AM peak hour: The westbound shared through/right lane is expected to operate at LOS E.

Review of SimTraffic network simulations indicates periods of long vehicle queues for the westbound approach
during the AM and PM peak hours; however, these vehicle queues were typically observed to dissipate and
were not present throughout the peak periods. Review of the existing peak hour traffic volumes indicates that
there is a moderately high volume of westbound right-turn traffic during the AM (~95 vehicles) and PM (~110
vehicles) peak hours that is contributing to the delay for the shared westbound through/right lane. Additionally,
the vehicle queueing generated by the westbound approach was observed to occasionally extend back through
and block the adjacent study intersections.



11-Mile Road & Campbell Road
e During PM peak hour: The westbound shared through/right lane is expected to operate at LOS E.

Review of SimTraffic network simulations indicates long vehicle queues for the westbound approach during the
PM peak hour; these vehicle queues were generally present throughout the PM peak period. Review of the
existing peak hour traffic volumes indicates that there is a moderately high volume of westbound right-turn traffic
during the AM (~110 vehicles), MD (~90 vehicles), and PM (~135 vehicles) peak hours that is contributing to
the delay for the shared westbound through/right lane. However, review of SimTraffic microsimulations indicates
generally acceptable operations during the AM and MD peak periods.

Mitigation measures to improve the LOS at the identified intersections above are provided in the following
section.

Remaining Study Network

Review of SimTraffic network simulations for the remaining study roadway network intersections indicates
generally acceptable operations during all peak periods. However, occasional periods of vehicle queues were
observed for the eastbound right-turn movements at the study intersections of 11-Mile Road & Center Street
and 11-Mile Road & Main Street during the AM and PM peak hours. These queues would typically dissipate
and were not present throughout the peak periods; however, the vehicle queueing was occasionally observed
to exceed the roadway segment, resulting in vehicle queues extending through adjacent intersections and
impacting the microsimulation operations at those intersections. Microsimulation observations at all other study
intersections indicates generally acceptable operations, with no additional significant delays and/or excessive
vehicle queueing observed.



Table 4: Road Diet Geometry (3-Lanes) Intersection Operations — Opening Day (2022)

Existing Conditions (2022) Road Diet (Opening Day 2022) Difference
h AM Peak MD Peak PM Peak AM Peak MD Peak PM Peak AM Peak MD Peak PM Peak

Intersection Control Approac

Delay Delay Delay Delay Delay Delay Delay Delay Delay
(siveh) =05 (siveh) “O5 (siveh) 0% (siveh) YOS (siveh) "5 (siveh) L9 (siveh) YOS (siveh) O (siveh) -©S

EBT | 284 | C | 230 | C | 399 | D| 284 | C | 230 | C | 399 |[D] 00 | - | 00 | - | 00 | -

EBR | 370 | D | 252 | Cc | 520 |D| 370 |D| 252 |[c| 50 D] 00 | - [ 00 | - | 00 | -

WBT | 185 |B| 226 |C | 570 |E| 199 |B| 218 | C | 54 |E| 14 | - | 08 | - | 16 | -

11-Mile Road WBR | 319 [c | 311 [cl o6 |F|316 |cl 300 [c| o7 |[Fl 03] -] 41]-1]=29]-

" oo dwaf(‘j Avenye|Signalized| NBT | 178 [ B [ 154 [B [ 152 [B| 178 [B| 164 [B [ 162 [B| 00 | - [ 00 | - [ 00 | -
(V-1) NBR | 109 | B | 120 | B | 114 |[B| 109 [B| 120 | B| 114 |B| 00 | - | 00 | - | 00 | -

SBT | 163 |B | 158 | B | 174 | B| 163 | B | 158 | B | 174 |B| 00 | - | 00 | - | 00 | -

SBR | 106 |B| 118 |B| 111 |B| 106 |B| 118 |B| 111 |B| 00 | - | 00 | - | 00 | -

Overall | 187 | B | 170 | B | 241 | c| 188 |[B | 169 |B| 239 [c | 01 | - | 01 | - | 02 | -

EBL | 03 |A| 92 |A| 03 |A]| 03 |A| 27 |A| 03 |A| 00 | - | 65 | - | 00 | -

, EBT | 01 |A| 12 [B| 02 |A] 05 [A] 37 |[A] 07 |A| 04 | - | 75 [BoA| 05 | -

) 11'M"§R°ad ignalize_WBTR | 04 [A1 03 [al 03 Talos [al o6 [alo7 [Afoa[-To3[-Tosa]-
S — SBL | 388 |D |32 |D|511 |D| 388 |D| 32 |D| 511 |D| 00| -] 00/ -] 00 |-
SBR | 508 |D| 377 |D| 52 |E| 58 |D|377 |D| 52 |E| 00 |- 00| -] 00| -

Overall | 69 |A| 78 |A| 33 |A| 73 [A| 46 |A| 37 [A| 04 | - | 32| - | 04 | -

EBL | 64 |A| 65 |A| 53 |A]| 64 |A| 65 |A| 53 |A| 00 | - | 00 | - | 00 | -

EBTR | 193 | B | 04 |A| 05 |A| 246 |C| 09 |A| 12 |A| 53 |B>c| 05 | - | 07 | -

11-Mile Road WBL | 58 |A| 53 |A| 43 |A| 81 |A| 53 |[A| 43 [A| 23 | - | 00 | - [ 00 | -

; Lafayett‘;‘ avente |Signaized| WBTR | 04 [A T 03 [A[ 04 [al oo Tal o7 Al o7 [Alos |- Toal-Tos][-
/ NBL | 421 | D | 363 |D| 525 |D| 421 |D| 363 | D | 525 |D| 00 | - | 00 | - | 00 | -
Sherman Drive NBTR | 470 | D | 398 | D | 575 |E| 470 | D | 398 |D | 575 |E| 00 | - | 00 | - | 00 | -

SB | 440 | D | 406 | D | 544 |D| 440 |D| 406 | D | 544 |D| 00 | - | 00 | - | 00 | -

Overall | 153 | B | 84 |A| 90 |A| 175 |[B| 87 |A| 94 |A| 22 | - | 03 | - | 04 | -

EBL | 160 | B | 169 | B | 170 |B| 172 | B| 175 | B | 175 |B| 12 | - | 06 | - | 05 | -

EBTR | 70 | A | 115 | B | 172 | B| 103 | B | 172 | B| 255 | c | 33 |a>B| 57 | - | 83 [B>C

WBL | 162 |B | 169 | B | 173 | B| 167 | B | 179 |B| 209 |[Cc| 05 | - | 10 | - | 36 [B>C

11-Mile Road WBTR | 84 | A| 113 |B| 57 |A| 146 |B| 157 | B| 85 | A| 62 |a>B| 44 | - | 28 | -

. & ignatized| N8| 248 [c [ 204 [c | 209 [c| 248 [c|o0a|cloofcloo|-Too]-]o0[-
Washington NBTR | 312 |C | 253 |Cc | 375 |D| 312 [c| 253 |[c | 375 |D| 00 | - | 00 | - | 00 | -
Avenue SBL | 247 | c | 198 |B | 301 |Cc| 247 [C| 198 |B| 301 |[Cc| 00 | -] 00 | -] 00 | -

SBT | 335 | C| 257 |C| 385 |D| 335 |Cc| 257 |c| 385 |D| 00 | -] 00| -1 00 | -

SBR | 301 |C| 238 |C| 348 |Cc| 3041 |c| 238 |c| 38 |c| o0 | -] o0 | -] o00]|-

Overall | 177 | B | 167 | B | 218 | c | 203 | c | 195 | B | 251 | c | 26 [B>c| 28 | - | 33 | -

* Decreased delays and improved LOS are the result of improved progression and arrival on green factors and HCM methodology



Existing Conditions (2022) Road Diet (Opening Day 2022) Difference

Intersection Control Approach AM Peak MD Peak PM Peak AM Peak MD Peak PM Peak AM Peak MD Peak PM Peak
Dela Dela Dela Dela Dela Dela Dela Dela Dela
(s/vei{) Lok (s/vei):) Lok (s/vei):) Lok (s/vel{) Lok (s/vel{) Lok (s/vel{) Lok (s/vel{) Lok (slvel{) 1O (s/vei):) Lok
EBL 1 |A] 00 |A| 01 AL 00 |[A] 00 |[A] 00 |A] -0 ) 0.
, EBTR | 03 [A] 03 [A| 03 [A] 06 [A] 04 [A] 05 [A]l 03 | -1 01 | -1 02 |-
; “"V'"g Road signalizesWBL | 02 [A T 01 [al o2 Talor [al ot [alor [afor[-Too[-Tor]-
Center Street WBTR | 02 [A] 02 [A] 02 [a] 02 [a] 04 [A] 04 [A] 0o |- 02 ] -1o02 -
SB 477 [D| #9 |D| 610 |[El4ar7 D] 419 D610 [E| 00 | -] 00| -] 00 -
overall | 12 |A| 12 |[A] 18 [A| 13 [A] 14 [A] 19 [A] 01 | - 02 | -] 01 | -
EBL | 188 | B | 156 | B | 191 | B| 280 | C | 160 | B | 218 | C| 92 |B>C| 04 | - | 27 |B>C
EBTR | 100 | B | 91 [A| 97 [ Al 138 [ B| 119 [B| 146 | B| 38 | - | 28 [a>8| 49 [a>B
waL | 195 | B[ 160 |B| 195 |B| 197 [B| 164 [B| 207 [c| 02 | - | 04 | - | 12 [B>cC
, WBTR | 287 | c| 99 [ A | 115 [ B| 567 | E| 129 | B | 207 | c | 280 [c>E| 30 [a>B| 92 [B>C
5 “"V'"g Road Signalizeg_NBL_| 246 [ C [ 226 [C | ar9 [c| a6 [D | 226 [ [ 279 [Cc] 00 lesol 0 | - [ 00 |-
Lt NBTR | 357 [ D | 326 |C| 415 [D| 357 [D [ 326 [c| 45 |D| oo | -] 00 | -1 00 -
sBL | 252 [c| 231 |c| 201 |cl2s2]c|231cl21]cloo]-]o00]-1]o00]-
SBT | 300 [c| 280 |c| 348 [c| 300 [c|280|c|348|[c|loo ]| -]o00]-]o00]-
SBR | 284 | Cc| 268 |c | 317 [c| 284 |c| 268 |[c| 37 |cloo|-]o00 ]| -1]o00]-
Overall | 260 | C | 205 |[c| 253 |c| 338 [c| 216 |c | 282 [c| 78 | - | 11 | - | 29 | -
EBL 01 |A] 01 |A] 01 |Al 01 [A] 01 |[A] 01 [AJ 00O | -1 001 -1 00/ -
EBTR | 03 [A] 02 [A| 03 [A] o6 [A] 05 [A] 08 [A] 03 | -] 03| -1 05 |-
waL | 02 [A] o1 [A] o1t [Aa] o2 [A] o1t [A] o1 [A]oo ]| -]o00]-1]o00]-
WBTR | 04 [ A 02 [A] 03 [A]l 09 [A] 04 [A] 06 [A] 05 | -1 02 -1 03 |-
11-Mile Road NBL | 466 | D | 423 | D | 563 |E| 466 |D| 423 D[ 53 |[E] 00 | - 00 | -] 00/ -
7 & Signalized| NBT | 448 | D | 411 [ D | 528 |[D| 448 [D| 411 [D | 528 [D] 00 | - [ 00 | -] 00 | -
Troy Street NBR | 432 [ D[ 448 [ D | 546 |D| 432 |D| 448 [D| 546 [D]| 00 | - | 00 | - | 00 | -
sBL | 459 [D| 419 [D| 562 [E| 459 [D| 419 [D |52 [E| 00 | - | 00 [ -] 00 | -
8T | 430 [D | 406 |[D| 517 [D| 430 D406 D517 D] o0 | -[o00]-1]o00]-
sBR | 421 [D| 47 |D 510 [pl4a1|D|#7 |50 |Dfoo | -1o00 ] -1o00]-
overall | 79 |[A| 79 [A| 17 |B| 82 [A] 81 [A| 120 [B] 03 | - [ 02 | -] 03 | -
EBL 02 |A] 02 |A| 03 |A] 00 |A] 00 |A] 04 |A| 02 -] 02| -] o1 | -
EBTR | 02 [A] 03 [A| 03 [A] 05 [A] 05 [A] 07 [A] 03 | -] 02 | -1 04 | -
11-Mile Road wL | 50 [A| 50 |[A| 17 [A]l 00 [A] 00 [A] 13 [A| 50| - | 50| - | 04 | -
8| o4 & Signalized| WBTR | 51 [ A | 50 [ A| 17 [A] 04 [A] 04 [A] 24 [A] 47 ] -] 46| -] 07 | -
ainsborough
Avenue NB | 460 |D| 414 | D | 586 |E| 460 |D| 414 |D | 586 |[E] 00 | - | 00 | - | 00 | -
SB 483 |D| 418 |[D | 572 |E| 483 [D| 418 [D| 572 [E| 00 | - [ 00 | - | 00 | -
Overall | 56 |A| 47 |A]| 46 |A| 36 [A] 28 |A| 514 [A] 20| - [ 19 ] -] 05 | -

* Decreased delays and improved LOS are the result of improved progression and arrival on green factors and HCM methodology



Existing Conditions (2022) Road Diet (Opening Day 2022) Difference

Intersection Control Approach AM Peak MD Peak PM Peak AM Peak MD Peak PM Peak AM Peak MD Peak PM Peak

Delay Delay Delay Delay Delay Delay Delay Delay Delay
(siveh) Lok (siveh) Lok (siveh) Lok (siveh) Lok (siveh) Lok (siveh) Lok (siveh) Lok (siveh) 1O (siveh) Lok

EBL 218 | C B| 229 |[C| 253 | C | 180 | B | 357 | D | 35 0.9 12.8 |C>D
EBTR | 347 | C| 283 | C | 221 | C| 438 | D | 278 |C | 165 | B| 91 |c>D| 05 | - | 56 |C>B

WBL 216 | C| 170 |B| 43 |C| 238 |C | 178 |B| 250 |C| 22 | - | 08 | - | 07 | -

11-Mile Road WBTR | 369 | D | 294 | C | 335 |C| 479 | D| 342 | C| 554 |E| 110 | - | 48 | - | 219 |c=>E

9 & Signalized|  NBL 242 | C| 231 | C| 282 |C| 242 |Cc| 231 |Cc|282|Cc| 00| -1]00]-1]00] -
Campbell Road NBTR | 409 | D | 335 | C| 447 | D] 409 | D| 335 | C| 447 | D] 00 - 0.0 - 0.0 -
SBL 257 | C| 231 |Cc| 298 |Cc|257|Cc| 231|Cc|28|Cc| o0 ]| -1]00]-1]00]-

SBTR | 346 | C | 327 | C | 400 |D| 346 |C | 327 |C| 400 |[D}) 00 | -] 00 | - | 00 | -

Overall | 351 | D | 293 | C | 351 | D] 385 |D| 301 |C| 388 |D| 34 | - | 08 | - | 37 | -

EBT 174 | B| 82 |A| 132 |B| 178 |B| 133 |B| 132 [B] 04 | - | 51 |a>B] 00 | -

EBR 198 |B| 86 | A | 144 | B| 204 [ C| 140 | B| 144 | B| 06 [B>C| 54 |A>B| 00 | -

11-Mile Road WBL 19 |A| 44 |A| 71 |A| 19 |A| 44 |A] 71 |A]) 00O | -] 00 | -] 00 | -

10 & Signalized WBT 12 |A| 39 |A| 69 |A]| 12 |A| 39 |A]| 69 |[A] 00 | -] 00 | -] 00 | -
SB Stephenson SBL 433 |D| 382 | D| 341 |C| 433 |D|382|D|341|Ccloo |-1]00]|-1]00]-
Highway SBT 433 | D| 374 |D| 341 |C| 433 |D| 374 |D| 341 |C|l 00 | -| 00 | -] 00 -

SBR 410 |D| 353 |D| 35 |C| 40 |D|33|D|35(|Cc|]oo |-1]00]|-1]200]-

Overall | 167 | B | 162 | B | 186 | B| 169 | B | 180 | B | 186 |B| 02 | - | 18 | - | 00 | -

EBL 28 |A| 15 [A] 20 |[A] 30 |A]| 15 [A]| 20 [A]J 02 | - | 00 | - | 00 | -

EBT 18 |A| 17 |A| 26 |A| 18 |A| 17 |A] 26 |[A] 00 | -] 00 | - | 00 | -

11-Mile Road WBT 84 |A| 67 |A| 85 |A| 84 |A| 67 |A| 85 |[A] 00 | - | 00 | - | 00 | -

» & Signalized WBR 77 |A| 64 |A| 79 |A]| 77 |A| 64 |A| 79 |[A]J OO | - | 00 | - | 00 | -
NB Stephenson NBL 464 |D| 413 | D | 388 |D| 464 |D| 413 |D| 388 D] 00 | - | 00 | - | 00 | -
Highway NBT 444 | D | 391 | D | 38 |D| 444 |D| 391 |D| 368 D] 00 | -] 00 | - | 00 | -

NBR 432 | D| 380 |D| 358 |[D| 432 |D| 380 |D| 38 |D]|] 00 | - | 00 | - | 00 | -

Overall | 117 |B| 119 |B| 113 |B| 118 |B| 119 |B | 113 | B| 0. -] 00 | -] 00 | -

* Decreased delays and improved LOS are the result of improved progression and arrival on green factors and HCM methodology



5. RECOMMENDED INTERSECTION GEOMETRY

Mitigation measures were reviewed with the addition of the road diet to improve the operations, including signal
timing adjustments and recommended intersection geometry. Each of the study intersections and
recommended intersection geometry and improvements, if any, are summarized in Exhibit 2 below and shown
on the on the attached Figure 4. Additionally, Exhibit 3 provides the sections recommended for a road diet and
potential conversion options for the existing cross-section geometries along the study sections of 11-Mile Road.

Exhibit 2 — Recommended Intersection Geometry
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Exhibit 3 — Recommended Geometry — 11-Mile Road Corridor
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* The images above depict potential road diet conversion options for the existing 4-lane and 5-lane roadway cross-sections along 11-Mile Road



Table 5: Road Diet Geometry (3-Lanes) w/ Mitigation Measures — Opening Day (2022) Intersection Operations

Road Diet (Opening Day 2022) Road Diet (Opening Day) w/ IMPs Difference
Intersection Control  Approach AM Peak MD Peak PM Peak AM Peak MD Peak PM Peak AM Peak MD Peak PM Peak
Dela Dela Dela Dela Dela Dela Dela Dela Dela
isiveh) 05 (sive) 105 (sivef) LO5 (siveh) L0 (svh) OS (sivoh) OS5 (sivel) 05 (siven) LOS (sively LS
EBL 00 [A] 00 [A] 00 [A] 00 [A] 00 [A] 00 [A] 00 | -] 00 ] -1]o00] -
EBTR[EBT]| 06 | A | 04 |A| 05 |A| 05 |[A| 03 |A| 04 |A| 01 | - | 01| - | 01| -
11 Mile Road |Signalized| EBTR[EBR]| 06 | A | 04 |A| 05 |A| 00 |A|] 01 |A] 00 |A| -06 - -0.3 - -0.5 -
& WBL 01 |[A| 01 [A| 01 [A] 01 [A] 01 [A] 01 [A] OO | -] 00 ]-1|00] -
Center Street | [IMPs] WBTR 02 |A| 04 |A| 04 |A| O5 |A]| 04 |A| 05 |A] 03 | - | 00 | - | 01 -
SB 477 |D| 419 | D | 610 |E| 477 |D| 419 |D | 610 | E] 00 | - | 00 | - | 00 | -
Overall 13 |A| 14 [A| 19 |A]| 13 |A| 13 |A| 19 [A|] 00 | - | -01 | - | 00 | -
EBL 20 |c| 160 [B] 218 |c| 210 |c| 157 [B] 197 [B|-70] -] 03] -1 21 [c>B
EBTR[EBT]| 138 | B | 119 | B | 146 | B | 126 | B | 102 | B | 120 |B| 12 | - | <17 | - | 26 | -
EBTR[EBR]| 138 | B | 119 |B | 146 |B| 84 |A| 81 |A| 82 | A| 54 [B>A| -38 [B>A| 64 [B>A
WBL 197 | B| 164 | B | 207 | C| 195 [ B | 161 | B | 200 [B| 02 | - | 03 | - | 07 |c>B
WBTR[WBT]| 56.7 | E | 129 | B | 207 | C| 313 | C| 110 | B | 141 | B | -254 [E>c| 19 | - | 66 |[c>B
11Mi'§R°ad Signalized \weTRWBR]| 567 | E | 129 | B | 207 | C | 195 | B | 89 | A| 98 | A|-372 [e>B] 40 [B>A| -109 |[c>A
Main Street | [IMPs] NBL 246 | D | 226 | C| 279 |C| 246 |D| 26 |C| 279 [c| 00 | - | 00 | - | 00 | -
NBTR 357 | D| 326 |C| 415 |D| 357 |D| 326 |C| 45 |D| oo | -]00]|-1]00]-
SBL 252 | C| 281 |Cc| 21 |c|252|c|281|c|201|c|loo]|-]00]|-1]00]-
SBT 300 | C | 280 [ C | 348 [C| 300 |C| 280 |C |38 |Cc|] 00| -] 00| -1]00] -
SBR 284 | C| 268 |[C | 317 |C| 284 |[C| 268 [C| 317 |[Cc|] 00 | -] 00 | -] 00| -
Overall | 338 [ C | 216 | C | 282 |Cc| 266 |Cc | 208 |Cc | 260 |C| 72 | - | -08 | - | 22 | -
EBL 253 [ C| 180 [B |37 |[D| 228 |c|171|B| 287 |C]| -25]-1]-09 /|- ]-120[p>C
EBTR 438 | D | 278 | C| 165 | B| 438 |D| 278 |C | 165 | B| 00 | - | 00 | - | 00 | -
WBL 238 | C | 178 |B| 250 [C| 238 | C | 178 [B| 250 [C| 00 | - | 00 | - | 00 | -
WBTR[WBT]| 479 | D | 342 | C| 554 | E| 399 | D| 307 |Cc| 383 |D| -80 | - | 35 | - | -171 [E>D
11M"§R°ad Signalized [\wgTR WBR]| 479 | D | 342 | C | 554 | E | 336 | C | 277 | C | 208 | C | 143 |p>c| 65 | - | 256 |E>C
Campbell Road| [IMPs] NBL 242 | C| 281 |c| 282 |c| 242 |c| 231 |c|282|c|] o0 | -]00]-1]00] -
NBTR 409 | D | 335 |C| 447 |D| 409 |D| 335 |C| 447 |[D]|] 00 | -] 00 | -] 00] -
SBL 257 |[C| 281 |Cc| 298 |c|27|c|231|Cc|208|c|] oo |-]00]-1]00] -
SBTR 346 | C| 327 | C| 400 |D| 346 | C| 327 |C| 400 D] 00 | -] 00 | -] 00 | -
Overall | 385 | D | 301 | C | 388 |D| 369 |D| 293 |C | 348 |[C| 16 | - | -08 | - | -40 |D>C




The results of the Opening Day (2022) intersection operations analysis indicates that, with the implementation
of the recommended lane use / geometry, all study intersection approaches and movements will operate
acceptably. Review of SimTraffic microsimulations also indicates acceptable operations, with improved vehicle
queueing observed at the study intersections of concern. Additionally, with the recommended geometry, all
study intersections are expected to operate acceptably, during the AM, MD, and PM peak hours.

Review of SimTraffic network simulations for the remaining study roadway network intersections indicates
generally acceptable operations during all peak periods. Microsimulation observations indicate no significant
delays or excessive vehicle queueing at all study intersections.

The change in intersection delay from existing operations to the 3-lane operations, with the recommended
mitigation measures, is summarized in Table 6 and indicates that the maximum increase in intersection delay
is 2-3 seconds and the maximum increase in turning movement delay is less than 10 seconds. Therefore, the
overall increase in delay associated with the proposed road diet is negligible.

Table 6: Road Diet Delay Summary (2022) w/ Mitigation Measures

AM Peak Hour MD Peak Hour PM Peak Hour
Max Intersection Increase in Delay 2.6 sec 2.8 sec 3.3 sec
Max Turning Movement Increase in Delay 9.1 sec 5.7 sec 8.3 sec
i . . 0.5 min (EB) 0.4 min (EB) 1.8 min (EB)
11-Mile Corridor Travel Time Increase 0.9 min (WB) 0.2 min (WB) 0.8 min (WB)

6. HORIZON YEAR (2042) ANALYSIS

Historical traffic volume data along the study section of 11-Mile Road was reviewed and indicated a negative
annual growth in the area; therefore, a conservative annual background growth rate of 0.25% was applied to
the existing 2022 traffic volumes to forecast the Horizon Year (2042) traffic volumes, as shown in the attached
Figure 5. The Horizon Year (2042) peak hour analysis was performed assuming the implementation of the
recommended improvements previously identified.

Therefore, the Horizon Year (2042) conditions analysis was evaluated based on the recommended lane use
and traffic control shown on the attached Figure 4, the Horizon Year (2042) traffic volumes shown on the
attached Figure 5, and the methodologies presented in the HCM6. The Horizon Year (2042) analysis compares
the Horizon Year (2042) traffic volumes under current conditions compared to the recommended geometry; the
results of the analysis are summarized in Table 8. The results of the Horizon Year (2042) analysis indicates
that, with the recommended intersection geometries identified in the Opening Day (2022) analysis, all study
intersection approaches and movements will operate acceptably during all peak periods.

Review of SimTraffic network simulations indicates acceptable operations throughout the study network.
Occasional periods of vehicle queues were observed in the downtown area (Washington Avenue to Troy Street)
during the AM and PM peak hours; however, these queues were observed to dissipate and were not present
throughout the peak periods. Additionally, occasional periods of vehicle queueing was also observed for the
westbound approach at the 11-Mile Road & Campbell Road intersection during the PM peak hour; however,
these queues were also observed to quickly dissipate and were not present throughout the PM peak hour.

At the Horizon Year (2042) buildout, signal timing optimization should be re-evaluated in order to optimize the
intersection operations and mitigate future delays throughout the corridor; however, no additional geometric
improvements are recommended. The overall increase in delay associated with the proposed road diet is
negligible and is summarized in Table 7.

Table 7: Road Diet Delay Summary (2042) w/ Mitigation Measures

AM Peak Hour MD Peak Hour PM Peak Hour
Max Intersection Increase in Delay 6.3 sec 3.4 sec 1.8 sec
Max Turning Movement Increase in Delay 15.7 sec 7.0 sec 5.8 sec
i . . 0.7 min (EB) 0.5 min (EB) 2.4 min (EB)
11-Mile Corridor Travel Time Increase 1.0 min (WB) 0.2 min (WB) 1.2 min (WB)




Table 8: Road Diet Geometry (3-Lanes) w/ Mitigation Measures — Horizon Year (2042) Intersection Operations

Existing Conditions (2042) Road Diet (Horizon Year 2042) Difference
Control Approach AM Peak MD Peak PM Peak AM Peak MD Peak PM Peak AM Peak MD Peak PM Peak

Intersection

Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

(siveh) (s/veh) (s/veh) (s/veh) (s/veh) (s/veh) (s/veh) (s/veh) (siveh) L=

EBT | 285 |C | 231 | C | 403 | D| 285 | C | 231 | C | 403 | D] 00 | - | 00 | - | 00 | -

EBR | 383 | D | 254 | C | 547 |D| 383 |D| 254 | Cc| 547 |D| 00 | - [ 00 | - | 00 | -

WBT | 184 | B | 22 |c| 577 |[E| 202 c| 218 |c| 52 |E| 18 [B>c| 04 | - | 25 | -

11 Mile Road WBR | 343 [c | 314 [c |15 F 342 cl 307 |[cl1w82|F| 01| -]07]-1]33]-
oo dwaf(‘j avenye|Sionalized| NBT | 187 [B [ 157 [B | 159 [B| 187 [B [ 167 | B[ 159 [B] 00 | - [ 00 [ - [ 00 [ -
V-) NBR | 110 | B | 120 |B| 116 |B| 110 [B| 120 | B| 116 |B| 00 | - [ 00 | - | 00 | -

SBT | 170 |B| 162 | B | 184 |B| 170 |B| 162 |B| 184 |B| 00 | - | 00 | - | 00 | -

SBR | 107 |B| 119 [B| 113 [B| 107 [B| 19 |[B| 113 |[B| 00 | - [ 00 | -] 00 | -

Overall | 195 | B | 173 |B | 255 |Cc | 195 |B | 173 |B | 252 |c| 00 | - | 00 | - | -03 | -

EBL | 03 |A| 93 |A| 04 |A| 03 |A| 28 |A| 13 |A| 00 | - | 65 | - | 09 | -

, EBT | 01 |A| 114 |B| 02 |A| 05 |A| 38 |A| 08 |A| 04 | - | 76 [B>A| 06 | -

) ”M"gR‘)ad ignalized _WBTR | 04 [A1 03 [al 03 Tafoo [al o6 [al a7 [Alos [-To3[-Tasl-
Vererel e SBL | 384 |D| 363 |D| 512 |D| 384 |D| 363 |D|52|D]oo | -]00]-1]o00]-
SBR | 506 |D| 378 |D| 56 |E| 56 |D| 378 |D| 56 |E| 00 | - | 00 | - | 00 | -

Overall | 68 |A| 80 |A| 34 |A| 73 |D| 47 |A| 52 |A| 05 [A>D| 33 | - | 18 | -

EBL | 67 |A| 67 |A| 55 |A| 67 |A| 67 |A| 55 |A| 00 | - | 00 | - | 00 | -

EBTR | 199 | B | 04 |A| 05 |A| 256 |C| 10 |A| 31 |A| 57 |B>C| 06 | - | 26 | -

11 Mile Road WBL | 62 |A| 54 |A| 45 |A| 87 |A| 54 |A| 47 [A| 25 | - [ 00 | - | 02 | -

; Lafayettz‘ Avente |signatizeg WBTR | 05 [ A1 03 [Aal o4 Talos [alor [A] 08 [Afoa |- [oa - To4]-
/ NBL | 416 | D | 360 |D | 522 |D| 416 | D | 360 |D| 522 |D| 00 | - | 00 | - | 00 | -
Sherman Drive NBTR | 462 | D | 394 | D | 59 | E| 462 | D | 394 | D | 59 |E| 00 | - | 00 | - | 00 | -

SB | 438 | D | 405 |D| 542 |D| 438 | D | 405 | D | 52 |D| 00 | - | 00 | - | 00 | -

Overall | 155 | B | 83 |A| 90 |A| 178 |[B| 87 |A| 102 [B| 23 | - | 04 | - | 12 |A>B

EBL | 162 | B | 170 | B | 172 | B| 186 | B | 179 | B | 172 | B| 24 | - | 09 | - | 00 | -

EBTR | 74 | A | 119 | B | 177 |B| 231 [Cc | 189 | B | 119 | B | 157 |aA>c| 70 | - | 58 | -

WBL | 164 | B | 171 | B | 177 |B| 184 | B | 184 | B | 184 |B| 20 | - | 13 | - | 07 | -

11 Mile Road WBTR | 88 |A| 116 |B| 62 |A| 168 |B| 169 |B| 97 |A| 80 |A>B| 53 | - | 35 | -

. & ignatzed| N8| 248 [ [ 204 [ | 300 [ c| o468 [clooafclsoofcloo|-[00]-]00]-
Washington NBTR | 315 |C | 254 | C | 377 |D| 315 |Cc | 254 |c | 377 [D| 00 | - | 00 | - | 00 | -
Avenue SBL | 247 | Cc | 198 | B | 303 |C| 247 |[C| 198 [B| 303 |[Cc| 00 | - | 00 | - | 00 | -

SBT | 339 | C| 259 | C | 390 |D| 339 [Cc| 259 [Cc| 30 D] 00 | - [ 00 | -] 00 | -

SBR | 302 |C| 239 [Cc| 349 [c| 302 |c| 239 [c|349 [c|oo | -[o00 /| -] 00 |-

Overall | 180 | B | 170 | B | 222 | c | 243 | ¢ | 204 | c | 213 | c | 63 [B>c| 34 [B>c| 09 | -

* Decreased delays and improved LOS are the result of improved progression, arrival on green factors, and/or recommended improvements



Existing Conditions (2042) Road Diet (Horizon Year 2042) Difference
Intersection Control Approach AM Peak \ MDPeak  PMPeak ~ AMPeak  MDPeak  PM Peak AM Peak MD Peak PM Peak

Delay Delay Delay Delay Delay Delay Delay Delay Delay
(siveh) Lok (siveh) Lok (siveh) Lok (siveh) Lok (siveh) Lok (siveh) Lok (siveh) o (siveh) 1O (siveh) o

EBL 01 |A] 00 |A] 01 |[A] 01 |[A] 00 |[A] 00 [A] 00 0.0 0.1
EBT 03 [A| 03 |A] 03 [A] 05 |A] 03 |[A] 04 |AfoO02 | -]00]-]o01]-

11 Mile Road EBR [ 03 [A]| 03 [A] 03 [A] o0 [A] 01t [A] 00 [A]-03]-]02]-1]-03]-

5 & Signalized| WBL | 02 | A | 01 |A| 02 [A) o1 A 01 [A] 02 [A]l-01] -] 00 | -] 00/ -
Center Street WBTR | 03 |A| 02 |A] 02 |A]| 04 |[A| 04 |[A| 05 |[A| 01 | -] 02 | -] 03] -

SB 479 |D| 419 |D| 618 |E| 479 |D| 419 [D| 618 |[E| 00 | - | 00 | - | 00 | -

overall | 12 |A| 12 [A]| 19 |A| 13 [A]| 13 [A| 20 [A] 04 | - [ 01 | -] 01 ]| -

EBL | 193 [B| 157 | B| 193 [B]| 22 |c| 159 | B| 202 | c| 29 [B>c| 02 | - | 09 [B>C

EBT | 106 |B| 94 |A| 103 |[B| 138 |[B| 107 |B| 132 |B| 32 | - | 13 |a>B| 29 | -

EBR | 106 [B| 94 |A| 103 [B| 89 |A| 83 [A| 86 |A| 17 [B>A] 11 | - | 1.7 [B>A

WBL | 198 |B| 162 [B| 198 | B| 199 | B | 164 |B | 204 |C| 01 | - | 02 | - | 06 [B>C

WBT | 209 [c| 104 |B| 123 |B| 349 |c| 118 |B| 155 [B]| 50 | - | 14 | - | 32 | -

5 11'\"”§R03d S WBR | 2909 |Cc | 104 [B| 123 |B| 201 [Cc| 93 |A| 103 |B]| 98 | - | 11 [B>A 20 | -
Main Street NBL | 247 |Cc| 27 |c| 280 |Cc| 247 |c| 27 |c| 280 |c| o0 | - |00 |-1]o00] -
NBTR | 364 | D | 333 |C | 428 |[D| 364 |D | 333 |cCc| 428 |D| o0 | - |00 | -] 00 | -

SBL | 253 |C| 232 |C| 295 |Cc| 253 |Cc| 232 |Cc|295|c|o0o |- |00 |-1]00]-

SBT | 301 [C| 281 |C |32 |D|301|Cc|281|[Cc|32|D[]00 | -1]00] -1]00]-

SBR | 284 |Cc| 268 |C | 318 |c| 284 |C| 268 |c|38|Cc|loo | -]00]-]o00]-

Overall | 266 | C | 209 |Cc | 260 |c| 277 |[c| 212 |c | 269 |[c| 114 | - | 03 | - | 09 | -

EBL o1 |A] o1 [Aa] ot [Aa]l o1 [A] o1 [A] o1t [AJo0o ] -]o00]|-1]o00]-

EBTR | 03 |[A| 03 |A| 04 [A] 07 |[A| 06 [A] 09 [A] 04 | -] 03 | -] 05| -

weL | 02 |A] o1 [A] 02 |A] o2 A o1 |A]lo02 ] Aa]oo ]| -]o00]|-1]o00]-

WBTR | 04 | A| 02 |[A] 03 |A| 11 [A] 05 [A| 07 [Al 07 | -] 03| -] 04 |-

11 Mile Road NBL | 465 | D | 422 |D| 562 |E| 465 |D| 422 D |52 |E| 00 | -] 00 | -] 00/ -

7 & Signalized| NBT | 445 | D | 410 |D | 525 |[D| 445 |D| 410 [D| 55 |D| 00 | - | 00 | -] 00 | -
Troy Street NBR | 429 | D | 448 | D | 544 |D| 429 |D | 448 |D | 544 |D| 00 | - | 00 | - | 00 | -

SBL | 458 |D | 419 |D| 562 |[E| 458 |D| 419 (D |52 |Ef 00 | - | 00 | -] 00 | -

SBT | 427 |D| 404 |D| 514 |D| 427 |D| 404 |[D| 514 |DJo00 | -] 00 | -] 00 -

SBR | 418 |D| 414 |D| 56 |D| 418 |D| 414 |[D| 56 |D| 00 | -] 00 | -] 00| -

Overall | 78 |A| 79 |A| 116 |B| 82 |[A| 82 |A| 119 [B| 04 | - | 03 | - | 03 | -

* Decreased delays and improved LOS are the result of improved progression, arrival on green factors, and/or recommended improvements



Existing Conditions (2042) Road Diet (Horizon Year 2042) Difference
Intersection Control Approach AM Peak \ MDPeak  PMPeak ~ AMPeak  MDPeak  PM Peak AM Peak MD Peak PM Peak

Delay Delay Delay Delay Delay Delay Delay Delay Delay
(siveh) Lok (siveh) Lok (siveh) Lok (siveh) Lok (siveh) Lok (siveh) Lok (siveh) o (siveh) 1O (siveh) o

02 |A| 02 |[A|] 03 [A] 00 |[A] 00 |A] 05 |A] -0.2 -0.2 0.2
_ EBTR 02 |A| 03 |A| 04 |[A] 05 |A| 06 |A| 08 |A] 03 | - | 03 | - | 04 | -
11 Mile Road wL | 51 |A] 50 |A] 18 |A] 00 [A] 00 [A] 13 [A] 51| - | 50| -1 -05] -
8 & Signalized| WBTR | 52 |A| 51 |A| 18 |A] 05 |A| 04 |A| 25 |A]| 47| - | 47 | - | 07 | -
Gainsborough
Avenue NB 460 |D| 415 | D | 586 | E| 460 |D| 415 |D | 586 |E| 00 | - | 00 | - | 00 | -
SB 484 | D | 420 | D | 572 |E| 484 |D| 420 |D| 572 |E| 00 | - | 00 | - | 00 | -
Overall | 55 |A| 47 |A| 47 |A]| 35 |A| 28 |A| 52 |A| 20| - | 19 | - | 05 | -
EBL 23 [ C| 173 |B| 236 | C| 234 [ C | 173 | B | 256 | C | 1.1 -1 00 | - | 20 | -
EBTR | 354 | D | 286 | C | 228 |C| 458 |D | 285 |C | 187 | B | 104 | - | 01 | - | 41 |[c>B
WBL 20 | C| 172 |B| 248 |C| 245 |Cc | 181 |B| 257 |C| 25 | - | 09 | - | 09 | -
_ WBT | 377 |D| 298 | C| 348 |C| 412 |D | 312 | C | 406 |D| 35 | - 14 | - | 58 |c>D
0 ”M"gRoad Signalizeg|_WBR | 877 | D [ 298 [ a8 [C|aep [C 1280 [C[ 307 [C| 85 [o>c| 48 [ - | 41|
Campbell Road NBL 244 | C| 283 |C| 287 |C| 244 |C| 283 |C|287|Cc|l o0 | -1|001]-1]200] -
NBTR | 433 | D | 342 | C | 469 |D| 433 |D| 342 [C| 469 |D]| 00 | - | 00 | - | 00 | -
SBL 263 | C| 233 |Cc|37|Cc|23|C|233|Cc|37|c|lo0 ]| -1|00]-]200]/-
SBTR | 357 |D| 333 |C| 414 |D| 357 |D| 33 |C| 414 |D| 00 | -1]001]-1001 -
Overall | 363 | D | 298 | C | 365 | D | 384 | D | 299 | C | 366 | D | 21 - | 04 - | 04 -
EBT 179 |B| 99 |A| 136 |B| 181 [ B | 153 [ B | 136 | B| 02 | - | 54 |A>B| 00 | -
EBR 205 | C| 104 | B| 150 | B| 208 |C | 162 |B| 150 | B| 03 | - | 58 | - | 00 | -
11 Mile Road WBL 21 | A| 46 |A| 77 |A] 21 |A| 46 |A| 77 |AJ 0O | - | 00 | - | 00 | -
10 & Signalized WBT 13 |A| 40 |A]| 73 |A] 13 |A| 40 |A| 73 |A|J 00 | - | 00 | - | 00 | -
SB Stephenson SBL 430 |D| 31 |D| 338 |C| 430 |D| 381 |D|38|C| 00| -|001]-1]00] -
Highway SBT 432 | D | 372 | D| 338 |C| 432 |D| 372 |D| 38 |C| 00 | - | 00 |- | 00| -
SBR 407 |D| 31 |D| 301 |C| 407 |D|31|D|31|C| 00| -1]00]-/]00] -
Overall | 169 | B | 168 | B | 188 | B| 170 | B | 187 | B | 188 | B | 041 -1 19 | - | 00 | -
EBL 30 |[A] 15 [A] 21 [ A] 31 [A]| 15 |[A| 21 | A] 01 -1 00 | - | 00 | -
EBT 18 |A| 17 |A| 27 |A| 18 |A] 17 |[A] 27 |[A]J 00O | -] 00 | - | 00 | -
11 Mile Road WBT 84 |A| 68 |A| 86 |A] 84 |A| 68 |A| 86 |A] 00 - 0.0 - 0.0 -
1" & Signalized WBR 78 |A| 65 |A| 80 |A] 78 |A| 65 |A]| 80 |A] 00 | - | 00 | - | 00 | -
NB Stephenson NBL 465 |D| 415 | D | 387 |D| 465 |D| 415 |D| 387 |D| 00 | - | 00 | - | 00 | -
Highway NBT 444 | D | 391 | D| 367 |D| 444 |D| 391 |DJ| 37 | D] 00 - 0.0 - 0.0 -
NBR | 431 [ D | 380 |D| 356 |D| 431 |D| 380 |D| 36 |D| 00 | - | 00| - | 00 | -
Overall | 118 |B| 119 |B| 114 |B| 118 |D| 119 |B| 114 |B| 00 [B>D| 00 | - | 00 | -

* Decreased delays and improved LOS are the result of improved progression, arrival on green factors, and/or recommended improvements



7. SAFETY STUDY

A crash analysis was conducted at the study intersections and roadway segments along the 11-Mile Road
corridor. Historical traffic crash data were provided by the city. In addition, F&V obtained historical crash data
from Michigan Traffic Crash Facts (MTCF). The crash analysis includes crashes from most recent five years
(January 1, 2016 to December 31, 2020) of available data. There were a total 586 crashes reported along the
study corridor in the past five years. There were 140 crashes with injuries, including eight (8) “Type A” injury
crashes; however, there were no fatalities.

The general crash type along the corridor is Rear-End — Straight (38%), Angle Crashes (32%), and Sideswipe-
Same Direction (11%) crashes. The majority of crashes at the signalized intersections are angle crashes and
rear end crashes, which is typical of signalized intersections. Review of the UD-10 reports for these intersections
indicate that the crashes were distributed equally from all directions of travel, suggesting that a directional crash
pattern was not present. All the crashes included in this analysis are summarized in Chart 1. The individual
intersection and segment crash types along the 11-Mile Road corridor are summarized in Table 9. Review of
the summary data indicate that the majority of crashes occurred at the 11-Mile Road intersections with
Woodward Avenue (M-1), Campbell Road, and Stephenson Highway and along the roadway segments
between Troy Street and Stephenson Highway. It should be noted that these segments are the sections of
roadway along the corridor with four-lanes and without the presence of a two-way center left-turn lane.

Chart 1: Percentage of Crashes by Type
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Table 9: Intersection and Segment Crash Summary by Crash Type

0 f =
oy K =z 2% 2§ &, &2 ¢ 2
11-Mile Road Location - 5 e uel M5 =8 =8 = g
52 2 g5 £5 82 2® 38 % 5
11-Mile Road & Woodward Avenue (M-1) Intersection 2 0 0 30 35 0 4 12 1 3 87 15%
Woodward Avenue (M-1) to Maxwell Avenue Segment 0 0 0 2 7 0 0 1 0 0 10 2%
11-Mile Road & Maxwell Avenue Intersection 0 0 0 1 3 0 0 0 0 2 6 1%
Maxwell Avenue to Lafayette Ave. / Sherman Dr. Segment 3 0 0 0 5 0 0 0 0 2 10 2%
11-Mile Road & Lafayette Ave. / Sherman Dr. Intersection 2 0 1 1 9 0 0 0 0 0 13 2%
Lafayette Ave. / Sherman Dr. to Washington Avenue Segment 2 0 0 0 8 0 0 3 0 0 13 2%
11-Mile Road & Washington Avenue Intersection 0 1 4 12 3 1 0 3 0 4 28 5%
Washington Avenue to Center St Segment 0 0 0 0 1 0 0 0 0 0 0%
11-Mile Road & Center Street Intersection 0 0 0 2 0 0 0 0 0 2 4 1%
Center Street to Main Street Segment 0 0 0 3 1 0 0 2 0 1 13 2%
11-Mile Road & Main Street Intersection 1 0 3 4 17 0 0 5 1 3 34 6%
Main Street to Troy Street Segment 1 0 1 6 7 0 0 4 0 2 21 3%
Troy Street & 11-Mile Road Intersection 0 0 0 8 1 0 0 1 0 4 14 2%
Troy Street to Gainshborough Avenue Segment 1 1 1 12 23 2 1 6 0 2 49 8%
11-Mile Rd & Gainsborough Avenue Intersection 0 1 0 3 3 0 0 0 0 0 7 1%
Gainshorough Avenue to Campbell Road Segment 2 0 1 15 17 1 0 7 1 5 49 8%
11-Mile Road & Campbell Road Intersection 2 0 5 15 27 1 1 0 0 2 53 9%
Campbell Road to S Stephenson Hwy Segment 1 1 0 9 6 0 0 4 0 0 21 4%
11-Mile Road & S Stephenson Hwy Intersection 3 0 3 25 9 0 1 6 4 6 57 10%
S Stephenson Hwy to N Stephenson Hwy Segment 0 0 0 1 16 0 0 4 0 0 21 4%
11-Mile Road & N Stephenson Hwy Intersection 3 0 4 36 16 1 0 9 1 5 75 13%
Total 23 4 23 185 | 214 6 7 67 8 43 586 | 100%




Table 10: Road Conditions Summary

Condition Number of Crashes %
Dry 442 75%
Unknown 4 1%
Wet 102 17%
Snowyl/lcy/Slush 38 7%
Total 586 100%

Table 11: Light Conditions Summary

Condition Number of Crashes %
Dark-Unlighted 8 1%
Dark-lighted 141 24%
Dusk 7 1%
Dawn 8 1%
Daylight 422 2%
Total 586 100%

Table 12: Crashes with Injury

Worst Injury in Crash

Severity Crashes with Injury | % of Injuries
Fatalities 0 0%

"A" Injuries 8 6%

"B" Injuries 45 32%

"C" Injuries 87 62%
Total 140 100%

The SEMCOG Crash Analysis Process Regional Critical Intersection Crash Rates, Frequencies and Casualty

Ratios: By Presence or Absence of Signalization was used to compare the actual crash rates and frequencies
to the regional rates for similar intersection operations. The study area included in this analysis is located within
the SEMCOG region. Therefore, the data provided by SEMCOG provides an applicable comparison to the
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crash rates experienced within the study area. The results of the analysis are summarized in Table 13.



Table 13: Study Network Intersection Crash Comparison

Crash Frequency Crash Rate
= h h MV
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1 [11-Mile Road & Woodward Avenue 78,050 87 174 3267 |-15.27| 0.61 1.06 | -0.45
2 |11-Mile Road & Maxwell Avenue 12,525 6 1.2 4.69 -349 | 0.26 0.87 -0.61
3 |[11-Mile Road & Lafayette Ave./ Sherman Dr.| 13,430 13 2.6 4.69 -2.09 | 0.53 0.87 -0.34
4 111-Mile Road & Washington Avenue 18,905 28 5.6 4.69 0.91 | 0.81 0.87 -0.06
5 |11-Mile Road & Center Street 12,675 4 0.8 4.69 -3.89 | 017 0.87 -0.70
6 |11-Mile Road & Main Street 25,190 34 6.8 877 | 197 | 0.74 09 | -0.22
7 |11-Mile Road & Troy Street 13,835 14 2.8 469 | -1.89 | 0.55 0.87 | -0.32
8 |11-Mile Road & Gainsborough Avenue 11,185 7 14 4.69 329 | 0.34 0.87 -0.53
9 |11-Mile Road & Campbell Road 28,225 53 10.6 8.77 1.83 | 1.03 0.96 0.07
10 |11-Mile Road & SB Stephenson Highway 15,960 57 11.4 4.69 6.71 | 1.96 0.87 1.09
11 {11-Mile Road & NB Stephenson Highway 12,025 75 15.0 469 |10.31 | 342 0.87 255

The results of the analysis indicates that majority of the study intersections currently have crash frequencies
(crashes per year) and crash rates (crashes per million entering vehicles) below to the SEMCOG average for
intersections with similar characteristics. The study intersections of 11-Mile Road with Washington Avenue,
Campbell Road, and SB & NB Stephenson Highway all have crash frequencies above the SEMCOG average;
however, the intersection with Washington Avenue has a crash rate below the SEMCOG average and the
intersection with Campbell Road has a similar crash rate that is comparable to similar intersections within
Southeast Michigan. The study intersections of 11-Mile Road & SB Stephenson Highway and 11-Mile Road &
NB Stephenson Highway both have higher crash frequencies and crash rates, as compared to the SEMCOG
average.

Detailed review of the crash reports (UD-10s) was performed at the intersection with crash rates higher than
the SEMCOG average. The results of the investigation indicate that the majority of crashes that occurred at the
11-Mile Road & Campbell Road intersection were rear-end crashes (51%), which is typical of signalized
intersections. Further review of the crash reports indicates that the majority of crashes at the 11-Mile Road &
NB/SB Stephenson Highway intersections were angle crashes (>40%). However, Stephenson Highway is the
project limits for this study; therefore, no changes to the roadway geometry or traffic control operations are
recommended as part of this study.



The Federal Highway Administration (FHWA) has identified Road Diets a proven safety countermeasure and
promotes them as a safety-focused design alternative to a traditional four-lane. In order to determine the
predictive impact on safety, an analysis was performed according to the Highway Safety Manual (HSM) crash
predictive methodology. The analysis included the evaluation of the existing operations along the 11-Mile Road

corridor and a safety review of the operations after the implementation of the recommended road diet to provide
corridor-wide three-lane striping.

The latest HSM predictive methods analysis spreadsheet, provided by the MDOT Safety Programs Unit, was
utilized to determine the expected and predicted crashes associated with the existing conditions and proposed
road diet conditions. This analysis used the urban/sub-urban segments model and the crash prediction values
provided by MDOT in the HSM spreadsheet. The results of the analysis are summarized in Table 14 below and
the detailed HSM summary sheets are attached.

Table 14: Highway Safety Analysis Summary

Property Damage .
Only (PDO) Fatal and Injury (FI) Total
Scenario Predicted | Crash Rate | Predicted | Crash Rate | Predicted | ¢ |CrashRate| ¢
Crashes | (Crashes/ | Crashes | (Crashes/ | Crashes | % | (Crashes/| 5
per Year | mile /year)| per Year | mile/year)| per Year S |mile/year)| 3
2 &
Troy St. & Gainsborough Ave. 2.73 5.46 0.55 1.11 3.29 6.57
Road Diet (4-lane to 3-lane) 242 4.84 0.38 0.76 280 |14.8% 5.60 14.8%
Gainsborough Ave. & Campbell Rd.] 2.13 6.09 0.41 1.16 2.54 7.26
Road Diet (4-lane to 3-lane) 1.87 5.33 0.28 0.80 215 | 15.5% 6.13 15.5%
Campbell Rd. & Stephenson Hwy. 0.91 2.45 0.24 0.66 1.15 3.1
Road Diet (4-lane to 3-lane) 0.80 215 0.17 0.45 0.96 |16.5% 2.60 16.5%

It should be noted that the 11-Mile Road segments east of Troy Street have 4-lane cross-sections with two (2)
lanes in each direction, whereas the 11-Mile Road segments west of Troy Street have 5-lane cross-sections
with two (2) lanes in each direction and a center two-way left-turn lane. The HSM methodology does not provide
Crash Modification Factors (CMFs) for 5-lane to 3-lane roadway conversions; therefore, the HSM analysis was
only performed for the sections of 11-Mile Road to the east of Troy Street.

The result of the analysis indicates that the 4-lane to 3-lane road diet is expected to reduce the predicted crash

rates and frequencies by approximately 15-17% per year throughout the 11-Mile Road study corridor to the
east of Troy Street.



8. CONCLUSIONS

The conclusions of this Traffic Study are as follows:

A. Intersection delays are currently experienced at the following 11 Mile Road study intersections:

o Woodward Avenue (M-1): The WBR and WBT are currently operating at LOS F and LOS E,
respectively, during the PM peak hour.

e Maxwell Avenue: The SBR is currently operating at LOS E during the PM peak hour.

o | afayette Avenue / Sherman Drive: The NB shared through/right lane is currently operating at
LOS E during the PM peak hour.

o Center Street: The SB approach is currently operating at LOS E during the PM peak hour.

o Troy Street: The NBL and SBL are currently operating at LOS E during the PM peak hour.

e Gainsborough Avenue: The NB and SB approaches are currently operating at LOS E during
the PM peak hour.

B. Although the Synchro LOS analysis indicates poor operations for these study intersection
approaches and movements, review of SimTraffic network simulations indicates acceptable
operations during all peak periods. Review of microsimulations indicates a 95th percentile queue
length of approximately 162-feet (6-7 vehicles) or less for all of the approaches and movements
identified above; additionally, the majority of vehicle queues were observed to be serviced within
each intersection cycle length.

A. All the study intersection approaches and movements will continue to operate in a manner similar
to existing conditions, with the following additional delays:

o 11-Mile Road & Main Street: The WB shared through/right movement is expected to operate
at LOS E during the AM peak hour. By adding a right-turn lane, this is mitigated to a LOS C.

e 11-Mile Road & Campbell Road: The WB shared through/right movement is expected to
operate at LOS E during the PM peak hour. By adding a right-turn lane, this is mitigated to a
LOS D.

B. Review of SimTraffic network simulations indicates occasional periods of long vehicle queues in
the downtown (Washington Avenue to Troy Street) area during the AM and PM peak periods; these
queues were typically observed to dissipate within the peak hour. Additionally, long vehicle queues
were observed for the westbound approach at Campbell Road during the PM peak hour; these
queues were not observed to dissipate and were present throughout the PM peak period.

o However, the installation of dedicated right-turn lanes will mitigate these projected back-ups.

C. Review of the SimTraffic network simulations during the AM and PM peak periods at the remaining
study intersections indicates generally acceptable operations. Additionally, review of the SimTraffic
microsimulations during the MD peak hour indicates acceptable operations throughout the study
network, with minimal vehicle queueing observed.

D. Signal timing optimization (improved platooning and progression) is recommended for the entire
corridor and right-turn lanes are recommended on the following approaches:

o EB 11-Mile Road at Center Street e WB 11-Mile Road at Main Street
e EB 11-Mile Road at Main Street e WB 11-Mile Road at Campbell Road

E. The change intersection delay from existing 4-lane operations to the 3-lane operations with the
recommended mitigation measures is summarized below and shows that the average increase in
intersection delay is 2-3 seconds and the maximum movement delay is less than 10 seconds.
Therefore, the overall increase in delay associated with the road diet is negligible.

L5
F&V



Road Diet Delay Summary (2022) w/ Mitigation Measures

AM Peak Hour MD Peak Hour PM Peak Hour
Max Intersection Increase in Delay 2.6 sec 2.8 sec 3.3 sec
Max Turning Movement Increase in Delay 9.1sec 5.7 sec 8.3 sec
M . . 0.5 min (EB) 0.4 min (EB) 1.8 min (EB)
11-Mile Corridor Travel Time Increase 0.9 min (WB) 0.2 min (WB) 0.8 min (WB)

A. The results of the analysis indicates that the study intersection approaches and movements will

continue to operate acceptably, in a manner similar to Opening Day (2022) conditions, with minor
increases in delays and vehicle queueing due to the 20-year period of traffic growth.

B. At the Horizon Year (2042) buildout, signal timing optimization should be re-evaluated in order to
optimize the intersections and mitigate future delays throughout the corridor; however, no additional
geometric improvements are recommended. The overall increase in delay associated with the road
diet is summarized below and shows a negligible increase in vehicle delay over 20 years.

Road Diet Delay Summary (2042) w/ Mitigation Measures

AM Peak Hour MD Peak Hour PM Peak Hour
Max Intersection Increase in Delay 6.3 sec 3.4 sec 1.8 sec
Max Turning Movement Increase in Delay 15.7 sec 7.0 sec 5.8 sec
i . . 0.7 min (EB) 0.5 min (EB) 2.4 min (EB)
11-Mile Corridor Travel Time Increase 1.0 min (WB) 0.2 min (WB) 1.2 min (WB)

A. The result of the crash analysis indicates that there were a total of 586 crashes reported along the
11-Mile Road corridor in past five years (2016-2020); of these crashes, 140 involved injuries,
including eight (8) “Type A” injuries. The general crash type trends were Rear-End — Straight
Crashes (38%), Angle Crashes (32%), and Sideswipe-Same Direction (11%) crashes.

B. The analysis indicates that the majority of the study intersections have crash frequencies and crash
rates below the SEMCOG average for comparable intersections. Additionally, although the crash
frequencies at the intersections of 11-Mile Rd. & Washington Ave. and 11-Mile Road & Campbell
Road are slightly higher than the SEMCOG region average, the crash rates at Washington Ave. is
less and at Campbell Road is comparable to similar intersections within Southeast Michigan.

C. A safety review was performed according to the Highway Safety Manual (HSM) crash predictive
methodology. The result of the analysis indicates that 4-lane to 3-lane road diet would reduce the
predicted crash rates and frequencies by approximately 15-17% per year throughout the 11-Mile
Road study corridor to the east of Troy Street.

9. RECOMMENDATIONS

The primary goal of this road diet is to improve safety and reduce the crashes along the 11-Mile Road
corridor. The result of the analysis indicates that crashes are expected to be reduced by 15-17%.

It is recommended that the road diet is implemented. There are several options to consider for the extra
space created by the eliminated lanes, such as parking space, bike lanes, additional green space, etc.
The use of the additional space is up to the discretion of the city.

In addition, signal timing optimization should be considered and re-evaluated with the implementation
of a Road Diet, in order to improve the projected intersections operations by providing progression
along the corridor and coordination with the adjacent roadway system. Similarly, signal timing
optimizations should be re-evaluated to accommodate actual Horizon Year (2042) conditions.

The intersection and roadway geometry recommended to accommodate the implementation of the road
diet (3-Lanes) is shown on the attached Figure 4 and summarized below.



Intersection Recommended Geometry

i i No Change
1B Bl & LT L B ) Transition to 3-Lanes east of this intersection

Road Diet

11-Mile Road & Maxwell Avenue Provide exclusive EB left-turn and through lanes
Provide a WB shared through/right lane

Road Diet
11-Mile Rd. & Lafayette Ave. / Sherman Dr. Provide an exclusive left-turn lane and a shared through/right lane in
both directions (EB / WB)

Road Diet
11-Mile Road & Washington Avenue Provide an exclusive left-turn lane and a shared through/right lane in
both directions (EB / WB)

Road Diet w/ IMPs
11-Mile Road & Center Street Provide exclusive EB through, left-, and right-turn lanes
Provide an exclusive WB left-turn and a shared through/right lane

Road Diet w/ IMPs
11-Mile Road & Main Street Provide exclusive left-turn, through, and right-turn lanes in both
directions (EB / WB)

Road Diet
11-Mile Road & Troy Street Provide an exclusive left-turn lane and a shared through/right lane in
both directions (EB / WB)

Road Diet
11-Mile Road & Gainsborough Avenue Provide an exclusive left-turn lane and a shared through/right lane in
both directions (EB / WB)

Road Diet w/ IMPs
11-Mile Road & Campbell Road Provide an exclusive EB left-turn lane and a shared through/right lane
Provide exclusive WB left-turn, through, and right-turn lanes

No Change

11-Mile Road & Stephenson Highway Transition to 3-Lanes east of this intersection

Any questions related to this memorandum, study, analysis, and results should be addressed to Fleis &
VandenBrink.

| hereby certify that this engineering document was prepared by me or under

my direct personal supervision and that | am a duly licensed Professional
Engineer under the laws of the State of Michigan.

License No.

% 6201057356

Attached: Figures 1-5
Traffic Volume Data
HCM LOS Description
Synchro Results





