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-

SUBJECT: Approval of Traffic Control Orders 09-07 for the installation of a stop sign on southbound
Town Center to stop at Eleven Mile Road, 09-08 for northbound Town Center to stop at Eleven
Mile Road, and 09-09 requiring that northbound Town Center right lane traffic must turn right to
eastbound Eleven Mile Road. /{,:fj

SUBMITTING DEPARTMENT: Department of Public Services, Engineering Division (/¢

CITY MANAGER APPROVAQ/

BACKGROUND INFORMATION:

In response to several complaints and a high frequency of preventable crashes at the intersection
of Town Center Drive and 11 Mile Road, the Engineering Division and our traffic Consultant,
Birchler Arroyo, have completed a traffic study of the intersection. Both 11 Mile approaches are
currently controlled by stop signs, while Town Center is not. There have been approximately 15
crashes at this intersection in the past 4 ¥ years, of which 13 crashes (87%) were attributable to
drivers on 11 Mile Road that either failed to yield, disregarded the stop sign, or were unable to stop
for some other reason. Additionally, we have received several phone calls from motorists
expressing concern about the safety of the intersection — mostly related to sight distance.

The enclosed report from Birchler Arroyo recommends that the existing two-way stop control at the
intersection be replaced by a four-way stop control. The report identifies that the four-way stop
control is warranted by the number of crashes at the intersection, the observed traffic volumes, and
the lack of sight distance (see photos in report). The traffic analysis indicates that the intersection
level of service (LOS) in most cases would improve from as low as LOS D to as high as LOS A as
a result of the four-way stop control.

The implementation can be completed under our existing pavement marking contract and using
Department of Public Services staff to install the signage.

RECOMMENDED ACTION: Approval of Traffic Control Orders 09-07 for the installation of a stop sign
on southbound Town Center to stop at Eleven Mile Road, 09-08 for northbound Town Center to
stop at Eleven Mile Road, and 09-09 requiring that northbound Town Center right lane traffic must
turn right to eastbound Eleven Mile Road.
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' Mayor Landry ' .| Council Member Margolis ||
Mayor Pro Tem Gatt Council Member Mutch
Council Member Crawford _ _Council Member Staudt ]
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CITY OF NOwVi
TRAFFIC CONTROL ORDER

SPEED DATE OF ORDER: NOVEMBER 12, 2009
PARKING
X OTHER CONTROL NUMBER: 09-07

PURSUANT TO CHAPTER NO. 33 OF THE CODE OF ORDINANCES OF THE CITY OF NOVI, MICHIGAN, SAME
BEING THE UNIFORM TRAFFIC CODE FOR CITIES, TOWNSHIPS AND VILLAGES OF MICHIGAN AND IN THE
INTEREST OF PUBLIC SAFETY AND CONVENIENCE THE FOLLOWING TRAFFIC CONTROL ORDER IS HEREBY
ISSUED BY BRIAN COBURN, SENIOR CIVIL ENGINEER, DULY AUTHORIZED AS TRAFFIC ENGINEER, BY SEC.

33.141 OF THE AFORESAID CHAPTER.

ISSUANCE OF THIS TRAFFIC CONTROL ORDER WAS PRECEDED BY STUDY AND INVESTIGATION OF TRAFFIC
CONDITIONS ON THE FOLLOWING PUBLIC RCAD CR ROADS IN THE CITY OF NOVI, MICHIGAN.

TOWN CENTER

AND AFTER SAID INVESTIGATION, IT IS HEREBY ORDERED AND DIRECTED THAT THE DEPARTMENT OF
PUBLIC SERVICES ERECT AND MAINTAIN THE STOP SIGN (S) IN ACCORDANCE WITH THE MICHIGAN MANUAL
OF UNIFCRM TRAFFIC CONTROL DEVICES AS REQUIRED BY SEC. 33.217 OF THE AFORESAID CHAPTER, SAID
SIGNS TO GIVE NOTICE OF THE FOLLOWING DETERMINATION:

SOUTH BOUND TCWN CENTER TO STOP AT ELEVEN MILE ROAD

IRAFFIC ENA‘%RQ’RIAN COBURN

DATED:  11/12/2009

APPROVED BY CITY COUNCIL

TRAFFIC CONTROL ORDER NUMBER _09-07 HAVING BEEN PRESENTED TO THE COUNCIL OF THE CIT OF
NOVI, MICHIGAN FOR STUDY AND APPROVAL, IS HEREBY APPROVED AND IT IS HEREBY ORDEED AND
DIRECTED THAT THIS ORDER BE FILED IN THE OFFICE OF THE CITY CLERK AND A COP THEREOF IN THE

OFFICE OF THE CHIEF OF POLICE OF SAID CITY.

IT IS FURTHER ORDERED AND DIRECTED THAT THIS ORDER SHALL BECOME EFECTIVE UPCN BEING FILED
WITH THE CLERK AND UPON ERECTION OF ADEQUATE SIGNS GIVING NOTICE OF THE EXISTENCE OF

AFORESAID,

SOUTH BOUND TOWN CENTER TO STOP AT ELEVEN MILE ROAD

ADOPTED AT THE REGULAR MEETING BY:
OF COUNCIL ON . Mayor - David Landry

By:

City Clerk - Maryanne Cornelius



CITY OF NOVI
TRAFFIC CONTROL ORDER

SPEED DATE OF ORDER: NOVEMBER 12, 2009
PARKING
X OTHER CONTROL NUMBER: 09-08

PURSUANT TO CHAPTER NO. 33 OF THE CODE OF ORDINANCES OF THE CITY OF NOVI, MICHIGAN, SAME
BEING THE UNIFORM TRAFFIC CODE FOR CITIES, TOWNSHIPS AND VILLAGES OF MICHIGAN AND IN THE
INTEREST OF PUBLIC SAFETY AND CONVENIENCE THE FOLLOWING TRAFFIC CONTROL ORDER IS HEREBY
ISSUED BY BRIAN COBURN, SENIOR CIVIL ENGINEER, DULY AUTHORIZED AS TRAFFIC ENGINEER, BY SEC.

33.141 OF THE AFORESAID CHAPTER.

ISSUANCE OF THIS TRAFFIC CONTROL ORDER WAS PRECEDED BY STUDY AND INVESTIGATION OF TRAFFIC
CONDITIONS ON THE FOLLOWING PUBLIC ROAD OR ROADS IN THE CITY OF NOVI, MICHIGAN.

TOWN CENTER

AND AFTER SAID INVESTIGATION, IT IS HEREBY ORDERED AND DIRECTED THAT THE DEPARTMENT OF
PUBLIC SERVICES ERECT AND MAINTAIN THE STOP SIGN (S) IN ACCORDANCE WITH THE MICHIGAN MANUAL
OF UNIFORM TRAFFIC CONTROL DEVICES AS REQUIRED BY SEC. 33.217 OF THE AFORESAID CHAPTER, SAID
SIGNS TO GIVE NOTICE OF THE FOLLOWING DETERMINATION:

NORTH BOUND TOWN CENTER TO STOP AT ELEVEN MILE ROAD

z// -
FFIC ENMRIAN COBURN

DATED:  11/12/2009

APPROVED BY CITY COUNCIL

TRAFFIC CONTROL ORDER NUMBER _09-08 HAVING BEEN PRESENTED TO THE COUNCIL OF THE CIT OF
NOVI, MICHIGAN FOR STUDY AND APPROVAL, IS HEREBY APPROVED AND IT IS HEREBY ORDEED AND
DIRECTED THAT THIS ORDER BE FILED IN THE OFFICE OF THE CITY CLERK AND A COP THEREOF IN THE
OFFICE OF THE CHIEF OF POLICE OF SAID CITY.

IT 1S FURTHER ORDERED AND DIRECTED THAT THIS ORDER SHALL BECOME EFECTIVE UPON BEING FILED
WITH THE CLERK AND UPON ERECTION OF ADEQUATE SIGNS GIVING NOTICE OF THE EXISTENCE OF
AFORESAID,

NORTH BOUND TOWN CENTER TO STOP AT ELEVEN MILE ROAD

ADOPTED AT THE REGULAR MEETING BY:
OF COUNCIL ON y Mayor - David Landry

By:

City Clerk - Maryanne Cornelius



CITY OF NOVI
TRAFFIC CONTROL ORDER

SPEED DATE OF ORDER: November 12, 2009
PARKING
X OTHER CONTROL NUMBER: _09-09

PURSUANT TO CHAPTER NO. 33 OF THE CODE OF ORDINANCES OF THE CITY OF NOVI, MICHIGAN, SAME
BEING THE UNIFORM TRAFFIC CODE FOR CITIES, TOWNSHIPS AND VILLAGES OF MICHIGAN AND IN THE
INTEREST OF PUBLIC SAFETY AND CONVENIENCE THE FOLLOWING TRAFFIC CONTROL ORDER IS HEREBY
ISSUED BY BRIAN COBURN, SENIOR CIVIL ENGINEER, DULY AUTHORIZED AS TRAFFIC ENGINEER, BY SEC.
33.141 OF THE AFORESAID CHAPTER.

ISSUANCE OF THIS TRAFFIC CONTROL ORDER WAS PRECEDED BY STUDY AND INVESTIGATION OF TRAFFIC
CONDITIONS ON THE FOLLOWING PUBLIC ROAD OR ROADS IN THE CITY OF NOVI, MICHIGAN.

TOWN CENTER

AND AFTER SAID INVESTIGATION, IT IS HEREBY ORDERED AND DIRECTED THAT THE DEPARTMENT OF
PUBLIC SERVICES ERECT AND MAINTAIN THE MUST TURN RIGHT SIGN (S) IN ACCORDANCE WITH THE
MICHIGAN MANUAL OF UNIFORM TRAFFIC CONTROL DEVICES AS REQUIRED BY SEC. 33.217 OF THE
AFORESAID CHAPTER, SAID SIGNS TO GIVE NOTICE OF THE FOLLOWING DETERMINATION:

NORTH BOUND TOWN CENTER RIGHT LANE MUST TURN RIGHT

Sl
FIC ENGINEER-BRIAN COBURN

DATED:  11/12/2009

APPROVED BY CITY COUNCIL

TRAFFIC CONTROL ORDER NUMBER 09-09 HAVING BEEN PRESENTED TO THE COUNCIL OF THE CITY OF
NOVI, MICHIGAN FOR STUDY AND APPROVAL, IS HEREBY APPROVED AND IT IS HEREBY ORDEED AND
DIRECTED THAT THIS ORDER BE FILED IN THE OFFICE OF THE CITY CLERK AND A COP THEREOF IN THE

OFFICE OF THE CHIEF OF POLICE OF SAID CITY.

ITIS FURTHER ORDERED AND DIRECTED THAT THIS ORDER SHALL BECOME EFECTIVE UPON BEING FILED
WITH THE CLERK AND UPON ERECTION OF ADEQUATE SIGNS GIVING NOTICE OF THE EXISTENCE OF

AFORESAID,

NORTH BOUND TOWN CENTER RIGHT LANE MUST TURN RIGHT

ADOPTED AT THE REGULAR MEETING BY:
OF COUNCIL ON . Mayor - David Landry

By:

City Clerk - Maryanne Cornelius



November 13, 2009 IE E] I
i qgy

Brian T. Coburn, P.E. '

Engineering Div., Dept. of Public Services MEEN

Cfly of Novi ASTILIALLS, IRC.

26300 Delwal Drive

Novi, MI 48375

bcoburn@cityofnovi.org

Subject: Traffic Study Report for Intersection of Eleven Mile Road and Town Center Drive

Dear Mr. Coburn:

We have completed our study of the above intersection, conducted per the City-approved proposal
of August 13, 2009. This report summarizes our recommendations and the supporting analyses.

Recommendations

1. The existing two-way stop control at Eleven Mile and Town Center should be replaced by four-
way stop control.

2. The right fane on the northbound approach should be marked and signed for right turns only,
eliminating the need for merging as northbound traffic passes through the intersection.

3. The sidewalks along the east side of Town Center should be realigned near Eleven Mile to
facilitate a north-south crosswalk nominally parallel to Town Center, pedestrian ramps should
be provided on all corners, and crosswalks should be striped on all four intersection legs.

4. Stop bars should be placed on the north-south approaches, and the existing stop bar on the
westbound approach relocated closer to (within 4-6 ft of} the recommended crosswalk.

5. The north-facing Keep Right sign on the landscaped median should be relocated closer to the
intersection and mounted on a breakaway post. A supplemental south-facing STOP sign (and
4-WAY) sign should be mounted on the back of the Keep Right sign.

Existing Conditions

The subject intersection is located at the southeast comer of the Novi Town Center (Figure 1). The
nearest traffic signals are at the intersections of Town Center Drive and Grand River Avenue (a
short block to the south) and Eleven Mile Road and Meadowbrook Road (about % mile to the east).
The intersection of Town Center Drive and Crescent Boulevard is controlled by 3-way STOP signs.
Speed limits are currently 25 mph on Town Center Drive and 30 mph on Eleven Mile Road.

Birchler Arroyo Associates, Inc. 4 28021 Southfield Rd., Lathrup Village, Ml 48076 & 248-423-1776
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Traffic Study of Eleven Mile / Town Center Intersection 3

As can be seen in Figure 2, the Eleven Mile / Town Center intersection has a different lane
configuration on each approach. The eastbound approach has a single (left-through-right) lane,
and the westbound approach has a left-turn-only lane and a shared through-right lane. The
northbound approach has a left-turn-only lane, one through lane, and one lane dropping at Eleven
Mile but not currently marked as a right-turn-only lane. The southbound approach has a left-turn-
only lane adversely offset from the opposing northbound left-turn-only lane, plus one through fane.
A second southbound through lane starts at Eleven Mile and extends to Grand River.

Both Eleven Mile Road approaches to Town Center Drive are controlled by STOP signs,
supplemented for the past few months by CROSS TRAFFIC DOES NOT STOP signs. These
supplemental signs were added after a citizen expressed concern that some drivers do not seem to
realize that traffic on Town Center does not also have to stop, and the 2005-2007 crash history
appeared to support that theory.

Continuing concerns about the intersection’s safety prompted this more comprehensive review.
Birchler Arroyo first conducted a field inspection, taking the photographs included here (as Figures
3-6) and also estimating intersection (or corner) sight distance to the north and south.

The City of Novi (per Design and Construction Standards Figure VIII-E) requires at least 280 ft of
corner sight distance relative to a crossroad with a 25-mph speed limit, measured (in the general
case) from 20 ft in advance of the near edge of that crossroad. Current national standards (per
AASHTO's 2004 Policy on Geometric Design of Highways and Streets) call for 335 ft for left turns
and 290 ft for through movements and right turns, both measured (in the general case) from 14.5 ft
in advance of the crossroad's near edge (for the 30-mph design speed typically associated with a
25-mph speed limit).

Sight distance observations were first made relative to the above general guidelines. The only
deficient observation was between the eastbound and southbound approaches from 20 ft in
advance of Town Center, where the available sight distance was found to be only 180 ft — or 100 ft
short of the City standard. All other observations found essentially unlimited sight distance.

The overall sight distance situation at this intersection is worse than the above findings might
suggest. We believe that it is inappropriate — given the existing stop bar locations — to determine
sight distance from 14.5 ft, or even as much as 20 ft, in advance of Town Center. To reach those
standard sighting points, approaching vehicles must go well beyond the stop bars; this encourages
drivers to pass over the implied crosswalk locations at some speed.

Furthermore, it is apparent in Figures 3-4 that the sight lines on the more critical eastbound
approach are severely limited by solid wood fencing around the electrical transformers. From a
typical driver viewing position 7 ft in advance of the stop bar, it was estimated that the corner sight
distance to the center of the near through lane is only about 125 ft to both the north and south.

Corner sight distance was not estimated on the westbound approach, but it is apparent in Figures
5-6 that the sight distance in both directions is unnecessarily limited by the placement of the stop

Birchler Arroyo Associales, Inc. 4 28021 Southfield Rd., Lathrup Village, Ml 48076 & V. 248-423-1776, F: 248-423-1793
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Figure 4. Looking Southeast from Eastbound Eleven Mile
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Figure 6. Looking Southwest from Westbound Eleven Mile



Traffic Study of Eleven Wile / Town Center Intersection 7

bar well in advance of the implied (but unmarked) crosswalk (there is no need fo place a stop bar
at the ends of the curb retumns, as was done in this location).

Given the sight distance limitations described above, drivers on Eleven Mile (especially those
approaching from the west) are forced to pull up to or into the intersection to acquire barely enough
sight distance to proceed safely. Drivers proceeding to the more forward position — without first
pausing at the stop bar — endanger pedestrians and bicyclists using the sidewalk, and may startle
approaching drivers on Town Center.

Crash History

To determine whether or not the problematic sight distance identified above is affecting safety,
crash data were obtained from the Traffic Improvement Association (TIA) for the latest available
4%, calendar years, from January 1, 2005 through June 30, 2003. These data are detailed in
Appendix A and summarized in Table 1 (below). Key findings are as follows:

G Thirteen of the 15 reported crashes (87%) were angle collisions, all involving drivers on
Eleven Mile failing to yield, disregarding the STOP sign, or being “unable to stop.”

(  Five of the eastbound “failures to yield" to cross traffic occurred with a 12-month period,
specifically, between 11-21-07 and 8-23-08. This frequency of preventable crashes
meets one of the criteria for the installation of multi-way stop control (per Section 2B.07
of the 2005 Michigan Manual on Uniform Traffic Control Devices). One of these five
crashes involved possible personal injury (severity level C).

(continued)

Birchler Arroyo Associates, Inc. € 28021 Southfield Rd., Lathrup Village, Ml 48076 4 V: 248-423-1776, F: 248-423-1793



Table 1. Most Recent 42-Year Crash History for Intersection of Eleven Mile and Town Cenier?

Crash Type Crash Severity
Year | Date | Hour Angle | Head- | g S-Ide;iwme Rear- | Single- | Fatal Personal B;Orgggg Cal;(z]a?SFIZicetors
On pposite Sam_e End | Vehicle Injury Only
:__ Direction | Direction (PDO) |
09 01-26 | 8am ]_ o ) ° EB vehicle faE;J—tc;_yieI; t-o IIE;
08-23 | 12pm @ B | ; EB vehit;I-e failed to yield to NB. .
08 | 04-13 | 10am e @ EB vehicle failed to yield to NB. |
e 03-04 | 12pm L] 0 © EB vehicle failed to yield to NB. o
| 12-20 | 4 pm L ® EB vehicle failed to yield to SB,- N i
7 11-21 | 6pm @ ® EB vehicle failed to yield to E
06-30 | 7pm © ) W8 left turn hit sign in median.
03-05 | 12 pm (] & WB vehicle failed to yield to SB. o o}
12-22 | 8am ® - WB disregarded STOP and hit SB. |
06 | 06-25| 12pm | @ @ N W8 “unable to stopT and hit NB. |
04-24 | 1pm © @ EB vehicle failed to yield to NB. |
12-16 | 1pm | @ : ' WB vehicle unable to stop on snow.
o 10-18 | 4 pm ® EB vehicle failed to yield to NB.
08-15 | 9pm o EB vehicle failed to yield to NB.
05-20 | 11am ® @ EB veh-icle failed to yield to SB. o]
Totals 13 0 0 |0 1 1 0 1 J'

' January 1, 2005 through June 30, 2009, inclusive. See defailed printouts provided by Traffic Improvement Association.
NOTE: Shaded rows idenlify five or more crashes preventable with mulli-way slop conirol within @ 12-month peried




Traffic Study of Eleven Wiile / Town Center Intersection 9
Traffic Counts

To facllitate an evaluation of alternative forms of traffic control at Eleven Mile and Town Center,
City staff installed automated (hose) counters on each of the four intersection approaches (see

Figure 2). Counts were then were conducted over several typical weekdays as well as a typical
weekend. The results are detailed in Appendix B and partially summarized below.

Table 2. Approach Volumes in Eight Busiest Hours of the Day

o Approach |

Hour Ending S— = { Total
B W NB sB
Average Weekday

12:00 p 133 202 62 | 163 658 |

1:00 p 207 275 233 | o7 951
~ 200p 160 240 181 | 217 9% |

300p | 105 166 146 173 | 588

400p | a4 48 52 151 | 534

500 p “_ | wm | w 77 | 592
Ce00p | 126 201 195 9 [ 12|

© 7.00p 138 171 | 184 189 681
i Saturday e T B e s 1
| 100p 92 100 20 | 149 561
200 p 108 92 209 158 567 |
| 300p % 72 214 151 52
. 400p 102 80 EZE 175 s82 |
500p | 103 78 260 157 | 598 |
" 600p 151 87 w m | |
| 700p 174 98 23 204 | 739 |
800p | 183 | 6 194 | 209 e

To facilitate an evaluation of peak-hour delays and levels of service, Birchler Arroyo conducted
manual turning-movement counts 12:00-2:00 p.m. and 5:00-7:00 p.m. on a typical weekday, and
5:00-7:00 p.m. on a typical Saturday (i.e., during the shaded busiest hours in Table 2). The results
are detailed in Appendix C and summarized (for the corresponding peak hours) in Figure 7.

Peak-Hour Levels of Service
Synchro 7 capacity analysis software was used to predict average vehicular delays, associated levels

of service, and queue lengths. As briefly explained at the beginning of Appendix D, the level of service
(LOS) for a traffic movement, approach, or intersection is a letter grade between A and F, assigned by

Birchler Arroyo Associates, Inc. 4 28021 Southfield Rd., Lathrup Village, i 48076 & V:248-423-1776, F: 248-423-1783



Traffic Study of Eleven Mile / Town Center Intersection 10

the analysis software based on the average delay per vehicle predicted in a computer simulation. An
overall level of service of D or better is typically sought in an urban or suburban area.

Table 3 (on next page) summarizes the LOS results obtained from our analysis of the subject
intersection. Results are provided for both the existing two-way stop control and potential four-way
stop control. Highlights of these results are as follows:

() Only the westbound left turn during the weekday peak hours now experience a level of
service as low as D, normally considered the minimum acceptable for an urban area,
Overall, the Eleven Mile Road approaches currently operate at LOS B or C, and the left
turns from Town Center operate at LOS A,

O With installation of four-way stop control, all movements and the overall intersection
would operate at LOS A or B. Average delays would range from 8-13 sec per vehicle.

Evaluation of Criteria for Multi-Way Stop Control

The relevant excerpt from the 2005 Michigan Manual on Uniform Traffic Control Devices appears
in Appendix D. According to the MMUTCD, “multi-way stop control is used where the volume of
traffic on the intersecting roads is approximately equal.” The counts summarized in Table 2 show
that this condition is met at Eleven Mile and Town Center.

Furthermore, specific MMUTCD criteria satisfied by the data collected in this study are as follows:

O Crashes (guideline B) ~ There were "5 or more reported crashes in a 12-month period. ..
susceptible to correction by a multi-way stop installation.”

A  Minimum Volumes (guideline C) — Total current volumes on Town Center exceed 300
vehicles per hour in the 8 busiest hours of the weekday, total current volumes on Eleven
Mile exceed 200 vehicles per hour in those same 8 hours, and westbound feft turns from
Eleven Mile experience over 30 seconds of delay per vehicle during the highest hour.

O Sight Distance (optional criterion C) — Based on the above observations and discussion,
Eleven Mile and Town Center is a location “where a road user, after stopping, cannot
see conflicting traffic and is not able to reasonably safely negotiate the intersection
unless conflicting cross traffic is also required to stop.”

Lane Usage

The above levei of service analyses, showing that the intersection will operate very satisfactorily with
four-way stop control, assumed (due to a limitation of the traffic model) that the northbound approach
consists of a left-turn fane and a single through-right lane. It is reasonable to conclude that any use of
the extra northbound through lane that actually exists will only result in even more favorable levels of
service. We recommend that this fact be utilized to mark and sign the northbound right lane for right
turns only, simplifying driver and pedestrian expectations and further enhancing traffic safety.

Birchler Arroyo Associales, Inc. # 28021 Southfield Rd., Lathrup Village, M| 48076 & V. 248-423-1776, £: 248-423-1793



Table 3. Levels of Service at Eleven Mile and Town Center’

2000). See Appendix D for details.
2 EB = eastbound, WB = westbound, NB = northbound, and SB = soulhbound.
¥ L=leftturn, T = through, and R = right turn.

aclual LOS produced in reality (with a lefi-only lane, through-only lane, and right-only lane should therefore be somewhat beller than tabulated here.

Weekday 12:30-1:30 p.m. Weekday 5:00-6:00 pm Saturday 6:00-7:00 p.m. |
Approach? Tﬂgﬁ; Volume W Avg. Delay LOS Volume Avg. Delay LOS Volume Avg. Delay LOS
: (veh) {sec/veh) (veh) (sec/veh) (veh) (secfveh)
- o Existing Two-Way Stop Control S -
EB Al | 202 T 243 c [ 103 | 140 B 130 [ 138 | B |
L 43 276 D 19 | 313 D 2 | Wws [ €
w8 T+R 157 14.6 B 166 15.7 C 81 121 | B
- Al 200 | 174 C 285 Ry G 93 128 | B
- NB L 38 7.8 A 3 | 77 | A 65 77 A
SB L 0 | 17 A 54 | 78 | A 35 75 [ A
il B - 3 Potential Four-Way Stop Control*
Al 826 113 B 810 109 B 586 | 91 A
BB | AL | 202 13.0 B 103 109 B 130 01 | B
I L 43 9.5 A 119 11.1 B 12 83 A
WB T+R 157 10.5 B 16 | 107 | B 81 82 A
Al [ 200 10.3 B 285 [ 109 | B 93 83 | A
L | 38 94 | A 43 94 | A 65 87 | A
NB T+R 145 10.8 B 183 | 114 B 13 85 E |
1 A} 183 105 B 226 11.0 B 178 86 A
L 70 | 100 A 54 9.7 A 3 | 83 | A
SB T+R_| 1711 | 18 | B T 11.2 B 150 o5 | A |
LAl 241 11.3 B | 1% | 108 B 185 93 | A |

Level of service (LOS) based on average delay per vehicle, lhe latier compuled wilth Synchro 7 software based on Highway Capacily Manual (Special Reporl 209, Transporlalion Research Board,

Since Synchro / HCM is unable Lo model more then two lanes on an approach (o an all-way stop, the NB approach was assumed to have a left-only lane and a shared through-right lane. The



Traffic Study of Eleven Mile / Town Center Intersection 19

Sincerely,
BIRCHLER ARROYO ASSOCIATES, INC.

Fekly Wt 0. o

Rodney L. Arroyo, AICP William A. Stimpson, P.E.
Vice President Director of Traffic Engineering

Birchler Arroyo Associales, Inc. 4 28021 Southfield Rd., Lathrup Village, Ml 48076 < V. 248-423-1776, F: 248-423-1793



APPENDIX A:

CRASH DATA



Intersection Crash Report
=or Sgi. Terry L. Whitefield (Town Cenier Drive & 11 Wiile Road)
Date Range - 1/1/2005 to 12/31/2007
Prepared by Traffic Improvement Association

Crash Data Repcrt Date Range - 1/1/2005 io 12/31/2007 Paces: ‘ s
Printed: _10/08/2008
7w Location: S TOWN CENTER DR (0.12) 10 ieel SW of 11 MILE RD Crash 1O 6055375
Crash Date: 05/20/2005 Bay: Fri Hour: 11 Wesather: clear Roadway: dry Light: day
‘njuries K: 0 infa: 0 Injs: 0 InjC: 2 IhjC: 1 How: angie
CVT: 62 Arza: wi inlersection HBD: 0
Unit No Veh Dir  Action Prior Evani © zveni 2 cveni 3 Zven: 4 Haz Acticn Vzh Type Camage
1 E right {urn veh in lranspt none none none fail io yield car litfrnd
2 S 0o siraigh! veh in transpl none none none nonge car riside
=2 Locaiion: TOWN CENTER DR (0.12) 0 feel X of 11 MILE RD Crash ID: CG0CTiC
Crash Date: (8/15/2005 Day: hlon Hour: 21 Weather: clear Roadway: dry Light: dark/Md
Injuries K¢ 0 tnj A: D Inje: 0 injC: D n;0: 3 How:  angle
CVT: 62 Area: unkn HBDG: 0
Unit No Ven Dir  Acticn Prior Svent 1 cvent 2 Eveni 3 Svent 4 Haz Aciion Vep Tvos camage
1 E go siraignt veh in transpl none none none disrgd traf cll smliruck clrirnt
2 M go siraight veh in transpl none none none none smilruck litirnil
#3 Location: TOWN CENTER DR (0.12) 10 feel S of 11 MILE RD Crash ID: o158 o
Crasn Date: 10/18/2005 Cay: Tue Hour: 16 Weazther: clear Readway: dry Lighi: day
Injuries i: 0 InjA: C injB: 0 InjC: 1 injO: 1 mow: angle
CVT: 62 Arsa: witinlerseclion HB80: 0
Unit No Veh Dir  Action Prior Svent Event 2 cveni 3 Zveini & Haz Aciticn Vaih Tvae cLamage
1 E stari on road ven in iranspl none none none iail to vield car rilrmt
2 N go sleaight veh in iranspt nong none nong none car e




Crash Data Report

Date Range - 1/1/2005 to 12/31/2007 2ages: 2/S
Printed:  10/08/20C8
Ba iLocation: TOWN CENTER DR (0.12) 0 feet X of 11 MILE RD Crash ID: 6231085
Crash Date: 12/16/2005 Day: Fri riour: 13 Weather: snow Roadway: sSnowy Light: day
Injuries X: 0 infAa: O Inf3: 0 InjC: 0 InfO: 3 How: rr-end
CvT: 62 Area: wii inlersection HB8D: 0
Unit No Veh Dir _ Action Pricr Sventt cSvant 2 Zwentd Svent & sax Action Veh Tvpe Damaps
i w slop on road cargo lossishil none none none none car clrrear
2 W stop on road loss of control  parked vehicle nong nong unable o siop car ciriml
%5 Location: TOWNCENTER DR (0.12) § feel N of 11 MILE RD CSraskID: 8325351
Crasi Date: 04/24/2008 Cay: Mon Hour: 13 Weathes: cloudy Readway: dry Light: day
Injuries X: 0 Inja: 0 in}3: 0 injC: 0 InjO: 2 How: angle
CVT: 62 Area: wii interseclion AB80: 0
Unit Mo Veh Dir  Action Prior Evan! 1 Svent 2 Zvent 3 cveni & Haz Actlon Yah Tyoa Cameago
1 E oo straight veh in transp! none none nong fasil {0 yield van clrimt
2 N go straight veh in transpl none nong none none car iNside
#8 Location: 11 MILE (0.00) 10 feat E of TOWNCENTER Crash ID: 8376210
Crash Date: 06/25/20086 Day: Sun Hour: 12 Waather: cloudy Readway: dry Lighl: day
Injuries X: 0 Inja: 0 nj3: 0 injC: 3 njC: 0 How: angk
CvT: 62 Arza: vl inlerseclion HBD: 0
Unit No  Veh Dir  Action Prior Svernt ® cvent 2 Eveni 3 Svanis Haz Acticn Veh Typs Dameags
1 w go straight veh in transpt none none none unable 1o stop car clrfrnl
2 N oo siraight veh in transpi none none none NoNE car ristdo
47 Location: ELEVEN WILE (0.00) 10 feet N of TOWN CENTER Crash ID: 8550423
Crash Date: 12/22/2006 Day: Fil Hour: & Weather: fog/ismhe Roacwey: wel Light: dawn
injuries i&: 0 inja: O inja: 0 injC: 0 injO: 2 rFow: angle
SVT B2 Arez: wi Interseclion HBOD: 0
Unit Mo VYeh Dir  Acton Brior Zvent " Event 2 Zvent 3 Zvenl s <az Aciion Ven Type Damage
1 w go siraighl veh in lranspl none nong none disrgd raf ¢l car riimit
2 S left wim veh in transal none nong nons nona car litsicle




Crash Data Report

Date Range - 1/1/2005 to 12/31/2007

Pages: 35
Printed:  10/08/2008
&8 Location: 11 MILE RD {(0.00) 0 feel X of TOWN CENTER Crash iD: 6515297
Crash Date: (G3/05/2007 Day: Mon Hour: 12 Weather: clear Roacway: dry Light: day
injuries i:  C njA: 0 injs: 0 Injc: 0 inj G 3 How: angle
CVT: 62 Arsa: wliinlersection H805: 0
Unit No VYen Dir  Action Frior Svent 1 Event 2 Event 3 Event & Haz Acticn Ven Tyne Damags
i W go straight veh in lranspt none none none fail o yield car clrirai
2 S go straight veh in transpt none none none none car Iisice
#9  Location: TOWN CENTER DR (0.12) 40 feet S of 11 MILE RD Crash ID: 6712878
Crash Date: 08/30/2007 Zay: Sal Hour: 19 Weathar: cloudy Roadway: dry Lighi: day
Injuries X: 0 mjA: O injB: 0 inj C: C inj C: 1 How:  single
CVT: B2 Area: wjiinlerseclion H3D: 0
Unit No Ven Dir  Action Prior Evant Svent 2 Eyeni 2 Event & maz Action “eh Tvoe Zamage
1 W left urn curb traff sign posl none none improp lurn car Hifrn:
10 “ocation: 11 WILE RD (0.00) 20 feel E of TOWN CENTER DR Crash D 685Y 174
Crash Dezte: 11/21/2007 Cay: Wed Hour: 18 Weathzi: ran Roadwzy: wel Light: darkfltd
Injuries K: 0 A O Inj3: 0 injC: 0 injG: 2 Hew: angle
CVT: 62 Arsa: v/iintersection HBD: O
Unit No Ve Dir  Action Prior Svent 1 =vent 2 Zveni 3 Evant 2 Haz Aclticn EGNN k] sameage
1 E go siraight veh in transpt none none none disrgd traf ctl car rlside
2 N go siraight vehin lransot none none none none car cirfrnl
£11  Llocation: TOWN CENTER (0.12) 15 feel E ol ELEVEN MILE Crasi ID: a7 1025
rash Cate: 12/20/2007 Bay: Thu Hour: 18 Weather: clear Roagway: dry ~ighl day
injuries X: 0 imjA: 0 Inj3: 0 IrjC: O njo: 2 Hlowr:  angle
VT 62 Araz: strght.uncel H3D: 0
Unit o Veh Dir  Action Pricr Zvent * cvent 2 Zvent 3 =vent 4 Slaz Action Van Tyoe camase
1 E starl on road vel in transp! none none none iail to yield car cirfenl
2 S go straight ven in lranspt none none none none car riirnt




Crasin Data Report

Date Range - 1/1/2008 to 12/37/2007 ~ages: alS
Printed:  10/08/2008
Crash Tvie Vehicle Types Hazardous Acticn Srashes by llionih
0 unknown 0 unknown 10 none Jan U 0%
1 single 18 car 0 loo fasl Feb 0 0%
0 headon 1 van 0 oo slow iviar i 9.1%
J ho-ll 0 pickup 5 fait lo yield Apr 1 9. 1%
9 angle 2 smliruck 3 disrgd lral cll fvlany 1 8 1%
1 rr-end 0 mcycle 0 wrong way Jun 2 18.2%
0 rr-lt 0 moped 0 leftofl cener Jul 0 0%
0 rr-rl 0 go-carl 0 improp passingy Aug 1 9.1%
0 ss-same 0 snowmobile 0 imgrop lane use Sep J 0%
0 ss-opp 0 orvialvy 1 improp lurn Oct 1 9.9 %
0 other 0 other 0 improp/no signl Mov 1 9.1%
11 Total 0 lruckibus 0 improp backing Dec 3 27.3%
21 Tolal 4 unable lolop Toial W1 100.0%
0 other
0 unknown
0 reck drving
0 negl drving
21 Tolal
Alcohsal in Crashes
Weather Condition Light Condition Road Condition Fatal i EDA Tedal
0 unknown 0 unknown 0 unknown Drir}kir':g ; ¢ 9 g ;
. MNoi Drinking G 3 8 i
5 clear & day 8 dry
3 cloudy 1 dawn 2 wel Tolal 0 2 2 M
1 foglsmke 0 dusk ¢ icy
1 rain 2 darkilld 1 snowy L.rash Ssverity
1 snow 0 dark/unitd 0 muddy i ; _ i _
T 0 ‘oiRer 0 slushy Faial  nid  ImB  infC Holin Fotal
0 sleet 11 Tortal 0 debris Persons 0 G u B 2u e
11 Tolal 1% Tolal Crashes 0 0 0 3 &



Crash Data Report

Date Range - 1/1/2005 to 12/31/2007
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Crash Repoit
Dominique kiatich
CRASH 1D: 227903
FROWM_DATE: 1/1/2008
TO_DATE: 6/20/2009
LOCATION: W 11 isile Rd AT Towvi Center Dr
Prinlad On: 8/21/2009

#1 Loeation: € 11 MILE RD (0.00) 3 feel S of TOWN CENTER DR Crash ID: 6948615

Crash Date: 03/04/2008 Oay: Tue Hour: 12pm ‘Weather: cloudy  Roadway: dry  Light: day

Injurles K: 0 A0 InjB: 0 fC: 0 Inj0: 3 Hovn angle

CYT: Novi Avea: vt inlersaclion HBD: N Drugs: N Compwlaint Mo: 0810308
Unit No Vely Dir Action Prior  Event 1 Event2 Event3 Event4 Haxz Action  Veh Tvpe Damage
1 E starlon rdwy  vehin franspl  none none nong failed lo yeild s lruck  rilrons
2 N go straighl vel in lranspl  none none aone none car ciriront

uD-10:

#2 Location: TOWN CENTER ST (0.12) 10 feet W of 11 MILE RD Crasi ID: 6984431

Crash Date: 04/13/2008 Day: Sun Hour; 10am  Weather: snovy  Roadway: vel  Light: day

Injuries K: 0 InjA: Q0  InjB: 0 InjC: 3 Inf0: 0 Hovs: angle

CVT: Novi Area: slraight HBD: N Drugs: N Complaint Mo: 80017253
Unit Mo Veh Dir Action Prior Event 1 Event2 Event3 Eventd Hax Action  Veh Type ODamage
1 N go straighl vehin lranspl  none none none none car clefronl
2 E go straight vehin lranspl  none none none fanled lo yeild  car rifronl

UD-10; a1, 11d

#3 Location; 11 MILE RD (0.00) 10 feet W of TOWNCENTER Crash ID: 7077427

Crash Date: 08/23/2008 Day: Sal Hour: 12pm Weather: clear  Roadway: dry  Light: day

Injuries K: 0 InfA:Q  InjB: 0 Inj G: 0 In)0: 3 Hows: unknowm

CVT: Nowi Area: inler olher HBD: N Drugs: N Complaint No: 80044187
Unit Mo Veh DIr Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage
1 E go straight  vehin transpl ran ofl road/r other fixed obj none  failed to yeild car clriront
2 N go slraight ~ vehin lranspt none none none  none car Ilifront
3 W slop an road veh in transpl none none none  none car clrfronl

UD-10; einhdiadingn, st dasdss

#4 Locatlon: 11 MILE RD (0.00) 0 leet X of TOWN CENTER Crash ID: 7242516

Crash Date: 01/26/2009 Day: Mon  Hour: Bam  Weathor: clear  Roadway: dry  Light: day

Injuries K: 0 Inj Az Q) Inj B: 0 nj C: 0 Inj0: 2 How: angle

CVT: Novi Area: v inlerseclion HBO: N Orugs: N Complaint No: 90005323
Unit No Veh DIr Action Prior CGvent1 Event2 Event3 Event# Haz Action  Veh Type Damage
1 E go straight vehin \ranspl  none none none failed to yeild  van riside
2 N go straight vehinlranspl  none none none nona car clrlront

UD-10: v i tng |
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Crash Typoe
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0 single
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3 angle
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0 s8-5HMe
0 $5-0Pp

1 unknown
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Vehicle Type

CoinEEa
0 uncoded
7 car

0 olher

0 Iruckibus
1 van

0 pickup

1 sm leuck
Q nolorcycle
0 moped

0 go-curt

0 snuwmobile
0 off-rd veh

= g e ————

(Fotalsiiar
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S O 2 20 Cc &=
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ekl hal
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e
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| vl

0 icy
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T ey

none
speeding
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olher
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spd oo slow
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wEONQ vy

l:fl of canter
uNpIp passing
imprp lane use

impip lurn
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Crash Severliy
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FATAL
Drinling 0
Not Drinking | P_
Total 0

Crashes per Hour by Day

| |‘.,...:.. KAy
‘12a- la
1a-2a
2a-Ja
Ja-da
da - 5a
5a - 0a
Ba-T7a

Ta-Ba

o 0 o0 c o o o o

Y

8a- 9a

9a - 10a
10a-11n
1a-12p

O 0O O OO0 0 Q O© O QO

-

0
12p-ip 0
1p-2p 0
2p-3p 0
3p-4dp 0
4p - 5p 0
Sp - 6p 0
Gp-T7p 0
p-8p 0
8p -9 0
9p - 10p 0
10p-tip O
11p-12a 0
il ll

lo oo oo 0o ococoooccoc o

- 0 C C © O o O O O o & O

o O O O O C O O O O &

B C
3
i

Mo Inj
)
3

PD

o D0 O O @

o o o O o o

o o o O o o

=

o o o o

Total

Total

|

OO O oD O o 9O c o QD o oo Do oo .

=T = T~ T = T = T T — - R — S N - S = T S o S — T =S = S = T~ S o S — T <= S T =1

o S O o o 0O o 20 o o o -~ O o 0O 0 0 o o oo o o o o

1o o c 0o oc o 0oO0oc o DGO OCOT© Do O

L e e |

O o O O ©c o o O 0 0 O N O - O - o 0 0000 o o



APPENDIX B:

AUTOMATED (HOSE) COUNTS



Table B-1. Intersection Approach Volumes on an Average (Tuesday-Thursday) Weekday

" Hour Easibaund Westbound Morihbound Sculhbound
Enging |l o2 [ a3 | o2 [ ava o e22 | 923 [ eod | avg | o2 T 923 | o | s || 922 1 923 | o3 | v
tam’ 0 2 | 4 1 3 2 13 8 3 [ s -
- 2am 1 2 2 3 4 & F 4 K .| s § -
Jam 0 0 0 ¥ 3 2 3 8 1 @ 1 1
- 4dam ? 1 ? k. 1 3 0 3 2 0 0 0
" Sam | 0 0 g 2 2 2 3 g 2 2 2
8.am 3 7 7 17 21 18 12 10 ik 7 1
7-am 22 22 22 24 70 &7 27 34 0 41 3
“8am id 4 43 148 124 141 74 33 54 33 Bi 82
9am 48 58 53 158 158 158 108 83 96 92 99 9%
10am - 85 58 52 123 10¢ RER 121 ¢3 140 a3 B3 s
11 am 57 57 | 5 108 3 01 105 77 g 1 8¢ ¢
12 pm 126 138 133 213 190 202 151 172 132 85 140 165
1pm || 204 210 . 207 259 290 275 277 168 232 233 241 237
2pm || 135 154 130 244 235 240) 232 156 181 206 224 217
3 om a1 118 105 162 139 136 155 126 145 166 179 75
4 pm 76 o0 g4 || 122 i73 148 147 157 108 151
Spm 85 103 84 71 3 175 134 152 147 152 203 177
C6pm || 131 121 126 209 192 201 183 206 195 168 213 191
7pm | 126 149 138 173 184 174 182 185 184 183 215 189
~ 8pm 105 82 a4 23 123 423 147 ‘25 14 173 176 175
9 om 5¢ 72 85 U 113 6 77 100 3 125 153
10pm 34 22 28 g0 44 52 || =F 32 49 57 52 .
11pm 11 13 12 5 30 28 ‘L 28 28 42 54 48
12 am 2 4 3 13 12 14 13 10 12 14 28 21
Tolal: | 1079 | 1521 | 387 | 494 || 623 | 2575 | ves | 2508 || 1501 | 2113 | 536 | 2135 || qse | 2571 | 533 | 2%




Table B-2. Intersection Approach Yolumes over a Typica! (Friday-Sunday) Weekend

Easibound Weslbound Norlhbounad Soulhbcun(_i_ 5 Tolal for
10102 [-270/035] 1004 | Avg. || 10/02 | 0/03-] 10104 | Avg. || 10/02 | 10003 | 1004 | Avg. || 1002 [ 10103 | 1004 | Avg. || Setwrday
9 |87 12 10 3 o 3 s | 125 11 5 8 | 23] 25 19
0 i 5 5 2 i 2 2 7 12 11 10 4 531 39 32 78
1 pEEgEE 2 1 i HE 3 1 5 T 11 8 4 3 5 | 10
2 (ST 4 2 0 [HniE 0 3 z {12 i 2 0 3 2 2 H
i 0 4 1 1 1 R 0 i 0 Z. 1 1 3 4 ] | 3
7 st B 3 5 |4l 1 3 16 [l 2 8 4 a 2 2
28 0] 6 15 9 Sirg 5 7 23 47 7 16 26 4 5 12 36
70 |18, 1 33 42 23. 14 26 49 ‘24 20 31 55 G 12 25 ™5
69 13 4 8 30 89 31 29 40 87 | 45 | 2% 53 75 41 31 49 130
48 [ 729: | 31 35 el 86 7| 40 B4 128 | 100 7| 45 91 87 87 8 67 280
55 | ls5i.| 28 45 84 | 68..| 5 68 102 |- 118 74 o8 B4 114 80 86
118 8r | 33 7 169 94 78 114 178 | 192 102 157 139 145 92 125 518
175 828 70 113 i73 100° 80 148 126 220 | 151 189 200 149 127 15 561
173 |..108 | 78 126 || 129 | 92 &3 101 193 :209.. | 165 189 || 80 [ 158 128 159 507
133 {95 90 168 || 120 | 72 | 55 83 142 204 | 208 | 188 || 150 [ 451 | 133 | 157
1027 | 115 105 133 | 80| &1 98 129 | 25 1 210 188 176 |- 475 171 17% 582
73 ] 103 10C 192 78 59 110 148 280 181 156 167 157 137 154 556
1517 79 112 231 |87 | 74 130 215 313 158 226 173 171 172 172
4741 93 120 141 a8 | 64 101 172 | 263 101 179 187 204 | 130 174 739
153 74 M 67 51 20 49 145 194’ 57 135 143 200 | 118 157 817
03 3R 70 39 31 10 27 78 88:. 34 67 120 | A3 | 59 112
ey 21 57 15 445 5 11 57 4G 20 41 98 78 26 68 212
HEg2EY 1 30 9 < 9 52 |77 ] 11 50 81 9.7 | 22 58 22
e 16 4 1 4 3 19 [. 24 [ 3 i6 21 | % 15 2i 72
4450 ] e13 [ 1332 [[ a7er | ‘0247 756 [ 1189 || 2159 [2865°] 1613 [ 2145 |[ 2186 [ 2172 ] 1588 | 1982 | 72




APPENDIX C:

MANUAL (TURNING-MOVEMENT) COUNTS



TRAFFIC STUDY OF ELEVEN MILE / TOWN CENTER INTERSECTION

EARLY PM Turning-Movement Couiif

Thursday, 10-08-09

Cumulative Tuining-NMovemeni Count

15 MINUTES ENDING EE YIS NB SB TOTAl
(Enter Dala) LT TH RT LT TH RT LT TH RT W “H | RT -
12:15 5 13 15 2 26 26 20 35 5 10 2 7 207
12:30 3 25 3 18 EE 49 31 54 13 28 Ta 7 388
12:45 7 51 50 28 70 72 EE] 77 23 59 128 8 AT
1:00 25 74 74 13 85 95 49 101 28 74 164 (K 824
715 32 98 82 57 701 114 59 128 38 86 200 15 1017
1:30 36 123 110 62 110 140 69 166 35 86 235 17 1212
1:45 39 132 319 72 125 154 75 192 55 112 253 18 1314
2:0C 41 745 132 76 132 169 || 78 214 57 124 272 20 TG0
Turning-flovement Count by 15-Minute Interval
15 MINUTES EB Wi B SB _ o
ENDING LT T4 | RT LT TH RT LT TH RT LT TH | RT a
12:15 5 12 15 12 26 26 20 25 5 0 =™ | = 207
12:30 3 12 19 7 18 3 1 19 8 18 a1 0 170
12:45 g 25 16 ) 26 23 13 23 8 22 34 1 230
1:00 3 z3 24 15 15 23 5 21 2 24 36 3 208
1:15 7 24 15 14 18 19 10 27 g 12 38 3 193
1:30 ] 25 21 || 5 9 26 10 38 8 12 35 2 195
145 3 ) 9 10 3 14 5 25 E] 14 18 1 132
2:00 2 13 13 ] S 13 3 22 2 12 19 2 116
TOTAL a1 25 | 132 | 7% 132 89 || 78 214 57 || 124 272 20 148
Hourly Total
HOUR =5 W8 NB SB
BEGINNING LT TH [ RT LT T RT LT TH RT LT T™H [ RT JTAL
12:00 25 74 I EE 85 95 || 19 107 29 74 64 1 5
1215 Z7 85 I EE 75 88 | 38 93 33 76 67 [0 510
12:30 28 g8 I 66 91 || 38 112 33 70 161 10 826
12:45 22 81 €y [ 44 53 R EL 113 34 G2 125 10 724
1:00 18 71 58 | 2@ | 47 T I 29 113 28 50 108 ) 536
Early PM Pealk Hour
HOUR EB W8 M8 S8 -~
BEGINNING LT TH RT LT TH RT LT TH RT LT TH RT
12:30 28 98 76 a3 66 91 38 112 33 70 151 10 826
- ] . 0.78 094 | 079 0.72 0.63 0.88 0.73 0.74 0.92 0.73 075 | 063 _
FEIF KRR b ) 0.92 0.26 0.82 078 -




TRAFFIC STUDY OF ELEVEN MILE / TOWN CENTER INTERSECTION
LATE PM Turning-Movement Couni

Thursday, 10-08-08
Cumulative Turning-iovemant Count
15 MINUTES ENDING ] va TOTAL
{Ente* Darai LT TH RT LT TH RT LT TS AT
515 3 [] o =] g ¥ ] 33 I FE
B [} ) 43 i ;| 3] FF i
545 3 — (5] [ or
800 b1 7 1 153 ] (1)
513 1 a0 L5 a2 2] ) [] =]
a3 13 T %8 | 9 L] 207 i3 L« T
BAs 1 | S 118 | T 48 L] 1988
7.00 Tm 1 i) Ww_§ wis |
Tuming-Movemant Count by 15-llim.dl Interval
13 MINUTES WE NB s& o
ENDING LT TH RT L7 TH RT LY TH BT LT ™ RT
81 a 1 'd n 12 i n 1 e
530 3 - 3 7] ar 13 13 42 ] " 23 ] 2
545 ] ] 18 F1] [] L I o 42 F] ‘9 (7] 3 FIE
800 [ 12 13 10 18 L =i 2 i 18 ] 162
a5 3 1 a1 1 13 ] L] 3 7 12 T F] 184
43 3 I 1 ] 10 12 11 12 -] it 7] i F-
aas ] 5 [§] [] 14 1§ 1% 2 0 12 £ ] T
700 7 % 12 [] [] 1] [ FE] 3 3 gt F] 125
TOTAL 17 57 122 182 12 1 F Fid % & | % 18 iE
Hourly Total .
HOUR EE W I NB S8 TOTA
BEGINNING LT TH RT LT TH RT Ly TH RY LT T RT '
500 . B LK d 13 1 1 BN
515 e T8 B 74 58 i L] L
530 [— 7 L] i 57 I 5 1ad ] EEE
5aE T = w 5] 83 1) 48 | 10 e L] 16 Bt
B I B = BT 31 5] (1] ai 113 1 _H a3 F i 3 Bl
Lats PM Paak Hour
HOUR EB
BEGINNING




TRAFFIC STUDY OF ELEVEN MILE / TOWN CENTER INTERSECTION
LATE PM Turning-Movement Count
Saturday, 10-10-09

Cumulative Twnhg-llmm Count

15 MINUTES ENDING
{Enter Danal

€3

LT
4

11

16

5.00
815
&30
545
700
Turning-Movement Count by 15-Minute Interval
15 MINUTES I E we .
ENDING LT TH BT LT = :
1 ‘ ] 10 ) 1] 4 ! 1
520 ! 5 7 0 ] 1 [] 1) 3 ] L i ]
848 5 10 13 ] 10 ] ] 2 3 11 19 ] 13
800 ] B 12 3 3 ) LN 27 " 3 3 ] 124
418 ] ] 3 i L 10 EL] 3 K n ] (ki
630 2 1 L 4 ] 0 Ll an 4 | 8 31 [ 138
[ ] 1 12 N 2 7 10 N F1 ] @ 47 3 -1
] F] ] 17 ] ] 15 13 50 (] i ] Wi
TOTAL F 78 134 a7 [] L [IE] 20 3 FE [E 103
Hourly Total
HOUR ED W8 1]
BEGINMING LT ™ RT ) TH RT LT TH RT LT
500 18 i (1 1] T 3 a2 1 30
LR 1 3% ] | B ar 5 [
530 ) a w0 i 3 | — 1or
Ha5 o %3 2 ] i L i)
E00 i 57 73 12 kL 45 [ i 15 34
Late PM Peak Hour
HOUR 58 1 rora
BEGINNING LT TH RT
_—
6:00 as 142 e 506
____ 0.78 0,87 " S
378 '




APPENDIX D

CAPACITY ANALYSES
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Intersection capacity analyses were conducied using Synchio 7 software, based on methodologies
contained in the Highway Cepacity Manual (HCh4, Transportation Research Board, 2000). The
primary objective of such analyses is io determine level of service, a qualitative measure of the
"ease” oi {raffic flow baser on average vehicular delay. Analytical models are used io estimate the
average delay per vehicle for specific movements, minor multilane approaches — and in the case of
all-way stop-controlled and signalized intersections - major multilane approaches and the overall
inferseclion as well. These moclels account for lane configuration, grade, type of traffic control,
traffic volume and composition, and other traffic flow parameters.

Level of service (LOS) is expressed using a letter grading scale, with A being the highest level and
F being the lowest level. Achieving an overall intersection LOS of D is generally accepiable,
although individual movements experiencing (or expected to experience) LOS E or F may be

considered for mitigation.

The following table defines LOS, in terms of average delay per vehicle, for unsignalized inter-
sections (intersections include junclions of driveways and roads as well as roads and roads).

Levei of Seivice Criteria for Unsignalized Infersections

: Level of Service Control Delay per Vehicle (seconds) |
A 1 <10 j
B 5 -10 and 15
C i ~15 and = 2§
I D ’ 25 and < 35
_ E e > 35 and = 50
F | 1

According to the Highway Capacity Manual, level of service at a lwo-way slop-controlled
intersection is defined only for minor movements (i.e., minor approach left and right turns and
major approach left turns). LOS is not defined for the intersection as a whole, since most vehicles
pass through the intersection without stopping and thus experience negligible delay.

It is important to realize how HCM methodology compules average approach delay and average
intersection delay at a one- or two-way-stop-controlled intersection where left turns from the major
roacl share a single lane with through (and possibly right-turning) traffic. In applying the equations
for weighted average delay, the methodology assumes zero delay for major-road through and right-
turning traffic (believing them to be negligible), but then divides by the total approach (or inter-
section volume). Hence, the resulting average delay per vehicle is generally significantly lower
than what the average left-turn delay per left-turn vehicle would be if, in fact, the latter was actually
reported by the software (it is not). Caution should therefore be used in interpreting the reported
average delay per vehicle on approaches and at intersections having shared (left-through or left-
through-right) lanes on the major road.



EXISTING TWO-WAY STOP CONTROL



HCM Unsignalized Intersection Capacity Anelysis

3. 11 Mile Rd & Town Center Dr

\
]

toe/2000

L™ |

lAsvement ZBl EBT EER BL BT ER IEL MET SBL 58T 3ER
Lane Conifiguralions :

Volume (vehin) 28 98 76 43 65 3 38 112 70 161 10
Sign Conlrol Stop Slop Free Fres

Grade 0% 0% 0% 0%

Peak Four Faclor 092 092 092 086 08 08& 082 0.82 078 078 078
Hourly flow rale (voh) 30 107 83 50 it 06 4B 137 0 206 13
Pedeslrians

Lane VWidih (il)

Walking Speed (fU/s)

Percent Blociage

Right lurn flare {veh)

liedian lype None None

liedian slorage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, confliciing volume 766 6562 213 751 028 137 219 177

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 766 662 213 751 528 137 219 177

(C, single (s) 7.1 6.5 8.2 74 8.5 6.2 41 4.1

tC, 2 stage (s)

IF (s) 35 4.0 33 3.5 4.0 33 22 22

p0 queue free % 86 69 90 78 79 a8 97 94

cld capacily (veh/h} 220 345 827 208 361 912 1350 1399

Direction, Lane # EB1 WB1 WB2 NB1 NB2 NB3 SB1 SB2

Volume Tolal 220 50 183 46 137 40 90 219

Volume Left 30 50 0 46 0 0 a0 0

Volume Right 83 0 106 0 0 40 0 13

¢cSH 402 208 556 1350 1700 1700 1399 1700

Volume to Capacily 056 024 033 003 008 002 0068 013

Queue Length 95th (f) 79 23 G 3 0 0 5 0

Conlrol Delay (s) 243 216 4.6 7.8 0.0 0.0 7.7 0.0

Lane LOS c D B A A

Approach Delay (s) 243 174 16 2.3

Approach LOS C C

Intersection Summary

Average Delay 10.6

Inlersection Capacily Ulilization 44.7% ICU Level of Seivice

Analysis Period (min) 15

Weekday 12:30-1:30 pm, 2-Way Slop

Stimpson

Synchro 7 - Reporl
Page 1



HCM Uisignelized Iniersection Czpacity Analysis

3: 11 Mile Rd & Town Center Dr . N . 1A
Y ¢ S .

Ilovemenl EBL EBT EBR WBL WBT WBR MBL _NBY NBR SBL  SBT  SBR

Lane Configuralions

Volume (vehih) 9 29 85 19 I 89 43 164 19 34 136 8

Sign Conlrol Stop Slop Free Free

Grade 0% 0% 0% 0%

P2ak Hour Faclor D80 080 080 078 078 078 083 093 083 077 077 077

Houly flov rale (vl 11 36 31 153 99 114 45 176 20 70 177 3

Padesliians

Lang Width (f)

Walking Speed (fi/s)

Percent Blockage

Right lurn Nare (veh)

lviedian type None Mone

liedian storage veh)

Upstream signal (ft)

pX, plaloon unblocked

vC, conflicting volume 733 610 181 685 593 178 184 197

yC1, slage 1 conf vol

vC2, slage 2 conf vol

vCu, unblocked vol 753 610 181 685 583 176 184 197

IC, single (s) 7.1 8.5 6.2 74 6.5 6.2 4.1 4.4

IC, 2 slage (s)

IF (s) 35 4.0 33 35 4.0 3.3 22 2.2

p0 queve free % 95 a0 9 45 74 87 97 85

clvl capacily (veh/h) 213 375 862 285 384 867 1360 1376

Direction, Lane # EB1 WB1 WB2 NBY1 NB2 NB3 ©SB1 SB2

Volume Tolal 129 183 213 48 176 20 70 184

Yolume Lefl 11 153 0 46 0 0 70 0

Volume Right 81 0 114 0 0 20 0 8

cSH 529 285 od47 1390 1700 1700 1376 1700

Volume 1o Capacity 024 054 038 003 010 001 005  0.11

Queue Length 85th (ft) 24 73 46 3 0 0 4 0

Conlrol Delay (s) 140 313 157 ET 0.0 0.0 7.8 0.0

Lane LOS 8 D c A A

Approach Delay (s) 140 222 1.5 2.1

Approach LOS B C

Intersection Summary

Average Delay 10.9

Intersection Capacity Utilization 34.8% ICU Level of Service A

Analysis Period (imin) 15

Weekday 5:00:6:00 pm, 2-Way Slop Synchro 7 - Report

Stimpson Page 1



HCM Unsignzlized Intersection Czpacity Anzlvsis

3: 11 Mile Rd & Town Center Dr 12002
P, 5 P i\ n s\ | /
E 4 y ' A | / G J

Itovemant zEL EBT BL WET BR . 187 Bi 2] B BR

Lane Coniiguralions

Yolume (vehih) 50 47 73 12 35 16 85 8 15 35 142 3

Sign Conlrol Slop Slop Free Free

Grade 0% 0% 0% %

Peak Hour Faclor 088 088 088 080 08 08 091 091 091 078 078 0.78

Hourly flov: rate (vph) 11 33 83 15 4 6 i i08 1 45 182 10

Pedeslrians

Lane Width {ft)

Walking Spezd ([l/s)

Percenl Blockage

Right turn flare (veh)

iedian type one None

Iedian slorage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 507 564 187 332 333 108 162 124

vC1, slage 1 conf vol

vC2, slage 2 conl vol

vCu, unblocked vol 607 544 187 632 533 108 192 124

(C, single (s) 71 5.5 5.2 7.1 8.5 5.2 4.1 49

IC, 2 slage (s)

IF (s) 35 4.0 3.3 35 4.0 3.3 2.2 22

p0 queue free % 97 87 90 95 89 94 85 97

¢l capacily (vehit) 331 410 855 300 416 946 1361 1483

Direction, Lane # EB1 WB1 WB2 NB1 NB2 NB3 8B1 SB2

Volume Total 148 15 101 7 108 16 45 192

Volume Left 1 15 0 7 0 0 45 0

Volume Righl 83 0 38 0 0 16 0 10

cSH 565 300 611 1381 1700 1700 1463 1700

Volume to Capacity 020 005 017 005 006 00t 003 011

Queue Length 951 (1) 26 4 15 4 0 0 2 0

Conlrol Delay (s) 136 176 121 77 0.0 0.0 7.5 0.0

Lane LOS B C B A A

Approach Delay (s) 13.6 12.8 28 14

Approach LOS B 8

Interseclion Summary

Average Delay 6.3

Intersection Capacily Ulilization 34.8% ICU Level of Service A

Analysis Period (min) 15

Salurday 6:00:7:00 pm, 2-Way Stop

Slimpson

Synchro 7 - Reporl
Page 1



POTENTIAL FOUR-WAY STOP CONTROL



HCM Unsignalized intersection Czpzcity Analysis

3: 11 Mile Rd & Town Center Dr e L
iy - N\ | £ k

iovement EBL EBT EBR WBL WBT WBR MBL NBT MBR  SBEL 58T  3ER

Lane Configurations

Sign Conlrol Stop Slop Stoo Stop

Volume (vph) 28 98 76 43 66 91 38 112 33 70 161 10

Peak Hour Faclor 092 0% 092 086 08 086 082 082 082 078 078 078

Hourly flos rate (vph) 30 107 83 50 77 106 46 137 40 90 206 13

Direclion, Lane i EB} WBt WB2 nMB1 NB2 SB1  SB2

Volume Total (voh) 220 50 183 46 177 90 219

Volume Leil [vph) 30 50 0 45 0 90 0

Yolume Right (vph) 83 0 106 ] 40 0 13

Hadj (s) 016 053 037 053 -043 053 -0.01

Deparlure Headvay (s) 6.2 7.0 6.0 6.9 6.3 6.8 6.2

Degree Ulilizalion, x 038 010 031 009 03t 017 038

Capacily (veh/h) 542 480 553 484 536 498 545

Control Delay (s) 13.0 95 105 94 108 100 118

Approach Delay (s) 130 103 10.5 1.3

Approach LOS 8 B B 3

Inlersection Summary

Delay 11.3

HCM Level of Service 8

Interseclion Capacily Ulilization 44.7% ICU Level of Service A

Analysis Period {min) 15

Weekday 12:30-1:30 pm, 4-Way Slop Synchro 7 - Report
Page 1

Slimpson



FCM Unsignalized Interseciion Canacity Analvsis

3. 11 Mile Rd & Town Center Dr re2009
o 3 \ 3 F X . } f
i \ ! F o

{Aovemeant EBL _ EBT EER  WBL 'WBT  WBE NEL  NBT  MER BL SBT __ SBR

Lane Configurations

Sign Control Stop Slop Stop Stop

Yolume {vph) 9 29 85 119 77 89 43 164 19 34 136 6

Paak Hour Faclor ngo 08 08 078 N7g 078 093 093 093 077 077 077

Hourly fiovs rale (vph) 11 30 81 183 89 14 45 178 20 0177 3

Direction, Lana # EB1 WB1 WB2 NBI NB2 SB1 SB2

Volume Total (vph) 129 153 213 46 197 70 184

Volume Lefl (vph) I 153 0 46 0 70 0

Volume Right {vph) 81 0 114 0 20 0 8

Hadj (s) 032 053 03 033 004 053 000

Deparlure Headvsay (s) 5.2 8.7 3.8 5.9 6.3 3.9 6.3

Degree Ulilization, » 022 028 03 009 035 013 032

Capacily (veh/h) 536 508 585 490 537 491 535

Control Delay (s) 109 1.1 10.7 94 114 9.7 112

Approach Delay (s) 109 109 11.0 10.8

Approach LOS 8 8 B8 B

Intersection Summary

Delay 10.9

HCiW Level of Service B

Intersection Capacity Ulilization 35.7% ICU Level of Service b,

Analysis Period (min) 15

Weekday 5:00:6:00 pm, 4-Way Stop Synchro 7 - Report
Page 1

Slimpson



ACM Unsignalized inlerseciion Capacity Analysis
3. 11 Mile Rd & Town Center Dr S

" % 1 . F
£k . . . £l 2 . i

Fovemeant te

Lane Configurations

Sign Control Slop Step Slop Stow

Volume (vph) 10 47 73 12 35 46 65 98 15 35 142 8
Peak Hour Faclor 083 088 088 080 080 N80 091 091 091 078 078 078
Hourfy flov/ rate (vph) 11 53 83 15 44 58 71 108 16 43 182 10
Direction. Lane # EBY ~81 #B2 W81 nNB2 3SBY sB2
Volume Total (vph) 148 15 10 m 124 45 192

Volume Lefl (vph) 1 i3 0 7 0 15 0

Volume Righl (vph) 83 0 58 0 16 0 10

[Hadj (s) 029 053 03 053 006 053 000

Departure Headway (s) 5.5 6.4 55 6.1 55 6.0 5.5

Degree Ulilization, x 022 003 015 012 013 007 0729

Capacily (veh/n) 611 523 608 565 625 568 628

Control Delay (s) 10.1 83 8.2 8.7 35 8.3 9.5

Approach Delay (s) 10.1 8.3 86 8.3

Approach LOS 8 A A A

Intersaction Summary

Delay 9.1

HCM Level of Service A

Inferseclion Capacity Utilizalion 34.8% ICU Level of Service A

Analysis Period (min) 15

Synchro 7 - Report

Salurday 6:00:7:00 pin, 4-Way Slop
Page 1

Slimpson



APPENDI( &:

MMUTCD CRITERIA FOR MULTIWAY STOP CONTROL



Once the decision has been madee w install twoway stop conwnl. the decision cccarding the appropriate
sireet (o stop should be based on engineering judgment. Tn most cascs, the siveet carrving the lowest vohine off
uaihic should he stopped.

ACSTOP sign should not be installed on the najor street unless justificd by a wraflic engineering sty
Suppart: .

The following are considerations that might infloence the decision resarding the appropriate sirect upon
which 1o stall a STOP sign where two streets with relatively equal volumes and/or characteristics inlerscer:

AL Stopping the direction that conflicts the most with cstablished pedesirian crossing activity or school

walking routes;

B. Stopping the dircedion that has obscured vision. dips, or bumps that already require drivers 1o use lower

operating specds;

C. Stopping the direction tha has the longes! distance ol immerrapted Now approaching the inersection: aud

D. Stopping the dircetion that has the best sight distance 1o confliciing traie.

The use of the STOP sign at highway-railvoad grade crossings is deseribed in Section SB.08. The use of the
STOP sign at mghway-Tight rail ransit grade crossings is described in Scction 10C.04.

Section 2R.06 STOP Sign Placement
Standard:

The STOP sign shall be instalied on the right side of the approach to which it applies. When the S0P
sign is instailed at this reguired location and the siga visibility is resiricted, o Stop Ahead sign (see Section
2€.29) shall be installed in advance of the STOP sign,

The STOP sign shall be located as close as praciice] to the intersection it vegnlates, while optimizing iis
visibility ¢ the road user it is intended to regulate.

STOP sigmy and YIELD sigas shall not be mounted on the same vost.

Guidance:

Other than a DO NOT ENTLER sign, no sign should be mounted back-to-back with a STOP sign in a manncr
that obscures the shape of the S'TOP sign.
Support:

Scction 2A. 16 contains addittonal information about separate and combined mounting of other signs with
STOP signs.
Guidunce:

Stop lines, when used to supplement a STOP sign, should be locaied at the point where the road user should
stop (see Section 3B.16).

I only one STOP sign is inslalicd on an approach, the STOP sign should not be placed on the lav side of the
intersection.

Where two roads irlersect al an acwe angle, the STOP sign should be positoned at an angle, or shiclded, so
that the legend is out of view ol traflic 10 which it does not apply.

Where there is a marked crosswalk at the intersection, ihe STOP sign should be instatled in advance ol the
crosswalk line nearest (o the approaching traffic.
Option:
AL wide-throat iniersections or where two or wore approach lanes of traffic exist on the signed approach,
obscrvance of the stop control may be improved by the installation of an additional STOP sign on the left side ol
ihe road and/or the use of a stop line. Al channclized interscetions, the additional STOP sign may be clfectively
placed on a channelizing island.
Support:

IFigure 2A-2 shows examples of some typical placements off STOP signs.

Seciion 2B.07 Nultivwav Stop Applications

Support:

Multiway stop control can be useful as a safety measurce at intersections if certain traffic condilions exist.
Safety concerns associated with multiway stops include pedestrians, bicyclists, and all road users expecling other
road users to stop. Multiway stop control is used where the voluine of traffic on the intersecting roads is
approximately equal.

The restrictions on the use of STOP signs described in Scetion 213.03 also apply (o multiway stop applicalions.




|
Pose M4 u:-'.ﬁj Bt 4 3
LoaF L Edyiin
ek e
Ehe devision so el daway stop comtrol shonhd be bagiod on an enginccring sy,
e foblowemp critena shonbl be considered in the engineering audy (oe a muoltiway STOP ign mstallation:
A Wher iradlic comtrol signals are justlicd, the multivay stop is an intenm mensure thal can e installed
gickly 1o comrol traffie while acrmgements e being made for the instullation of the traffic control
sigmal.
B A cmsh problem, as indicated by 3 o nore reponied conshes moa 1 2-menth perd il are susceptibie 1o
vorrectn by a mulliway stop installntion. Such crashes e lide nighi- and lefi-tung collisions as well as
nght-angle collisions.
O Minimun volones:
. The vehicnlar volume entering the mtersection from e mgor stret approiehies (ot of both
approaches) averages ot least 300 vehicles per houy tir any 8 hovs of an avemge day, amd
2o The combined velmenlar, padestian, pd icyele volume eniering the intersecion [rom the minor
strect approaches (olal of bonle approsehes) avermges wi least 200 smits per hor lor the <ame 8 hours,
with an average delay o minor-street velienlo temiTic ol w0 deust 30 seconds per velicle during the

highest hour, b
A0 10 he 85th-pereentile approach speed of the major-sieet nallic exceeds 65 Knvh or exceeds 10 mph,

the: winimume vehicular volume warrsnes are 70 percent of the above values.
12, Where no single criterion is sausficd. bug where Criteria B C), and C.2 ane all sausiial w 80 percent of
the midwamom valies. Criterion .3 is exchsded T this comdition,

Chption:

Oher eriterin thar may be considered in an enzineering sty include

A The need io control lefi-torn conlicls;

3, 1he need 10 control vehicle/pedestnan contlicts near locanons thal gencraste hagh pedesinan volumes;

C. 1ocmions where o road user, afier stopping, cannol see conflicting 1nailic sl i< not able 10 reasonably
salcly negotine the intersection nless conilicting cross traliic s also royguirs| 1o stop; am)

L. An intersection of two residential neishiborhood collector (through) strects of sinular design and
operating charactenstics where muliisay siop control would improve iralfic opertional chivaclenisiics of
the inlersedon.

Section 2B.08 YIELD Sign (R1-2)
Stanelard:

The YIELD (R1-2) sign (sve Figure 2B-1) shall be a downward-pointing equilaters:| titungle whthn
witle red border and the legend YIELD In red on o while bockground.
Suppori:

The YIELD sign assigns nght-ol-way w wraflic on cerfam approaches to an inersection, Vehicles conirolled
by o YIELD sign need 1o show down or siop when necessary o avoadd inierfenng with conllicting teallic.

Section 2B.09 YIELD Sign Applications

Ohptionn:
YIELD signs may be used insiead of STOP signs if engincering judgment imbicates that one of more of the
lollowing condhtions exist;
A, When the ability 10 see all poientially conflicting traffic 15 sullicient 10 allow a road wser taaveling at the
posted speed, the 85ih-perceniile speed, or the stuotory speed 1o pass tongh the iniersection or (o siop
i areasonably sale manner,
B, Il contmlling a moerge-type movement on ihe cntering roadway where acceleravion gemnetry and/or sight

distance is not adeguate For merging iraffic opemtion.

C. The secom! crussroad of a dividal highway, where the median widih at e mtersection 5 2 m (30 1) or
greater. I ahis ease, a STOP sign may be mstalled af the entrance o the st roadway of a divided
Inghway, and a YIELD sign may be installal at the entrance 1o the second rosdway.

D An intersection where a special problem exists and where engmeening judgment indicates the problen to
bee susceplible to corection by the use of the YIELD sign.

Stamdard:
A YIELD (R1-2) sign sholl be nsed fo assign right-of-way ot ihe eutrance to n roundnbout intersection.
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