
CITY of NOVI CITY COUNCIL

Agenda Item C
Novem ber 23, 2009

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. A:~

SUBMITTING DEPARTMENT: Department of Public Services, Engineering Division RIC-

CITY MANAGERAPPROVA~

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. 80th 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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CITY OF NOVI
TRAFFIC CONTROL ORDER

DATE OF ORDER: NOVEMBER 12, 2009

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 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:

SOUTH BOUND TOWN CENTER TO STOP AT ELEVEN MILE ROAD

~L~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 UPON 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
OF COUNCIL ON _

BY ----------
Mayor - David Landry

By: _

City Clerk - Maryanne Cornelius
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CITY OF NOVI
TRAFFIC CONTROL ORDER

DATE OF ORDER: NOVEMBER 12, 2009

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 DETERIVIII\JATIOI\J:

NORTH BOUND TOWN CENTER TO STOP AT ELEVEN MIL~D _.__ / ()

;~NJ~gIANCOBURN

DATED: 11/12/2009

APPROVED BY CITY COUNCIL

TRAFFIC CONTROL ORDER NUIVIBER 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 OR DEED 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 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 IVIEETING
OF COUNCIL ON _

BY: ----------
Mayor - David Landry

By: _
City Clerk - Maryanne Cornelius



CONTROL NUMBER: 09-09
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CITY OF NOVI
TRAFFIC CONTROL ORDER

DATE OF ORDER: November 12,2009

PURSUANT TO CHAPTER NO. 33 OF THE CODE OF ORDINANCES OF THE CITY OF NOVI, MICHIGAN, SAME
BEING THE UI\IIFORM TRAFFIC CODE FOR CITIES, TOWNSHIPS AND VILLAGES OF MICHIGAN AI\ID 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 AI\JD 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 AI\ID DIRECTED THAT THE DEPARTMENT OF
PUBLIC SERVICES ERECT AND MAINTAIN THE MUST TURN RIGHT SIGN (S) II\J 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

~Ei~BRIANCOBURN

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.

IT IS 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
OF COUNCIL ON _

BY: _

Mayor - David Landry

By: _
City Clerk - Maryanne Cornelius



November 13, 2009

Brian 1. Coburn, P.E.
Engineering Div., Dept. of Public Services
City of Novi
26300 Delwal Drive
Novi, MI 48375
bcoburn@cityofnovi.org

BIRCHlER ARROYO
HUCIATES. INC.

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.

Recommendatio ns

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

2. The right lane 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 00 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 corner 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. + 28021 Southfield Rd., Lathrup Village, MI 48076 • 248-423-1776
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Traffic Study of Eleven Mile I Town Center Intersection

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 (Ieft-through-right) lane,
and the westbound approach has a left-tum-only lane and ashared through-right lane, The
northbound approach has a left-tum-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 lane,
A second southbound through lane starts at Eleven Mile and extends to Grand River,

3

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 Associates, Inc. • 28021 Southfield Rd., Lalhrup Village. MI 48076 • V: 248-423-1776, F: 248-423-1793
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Figure 3. LookJ~ Northeasllrom Eastbound Ell...*" Mi'-

Figure 4. looklng Southeast from E..tbound Eleven Mill
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Figura 5. Looking Northwest from WKtbound Eleven Mill

Figure 6. lookIng Southwest from Westbound Eleven Mil,
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Traffic Study of Eleven Mile / Town Center Intersection

bar well in advance of the implied (but unmarked) crosswalk (there is no need to place astop bar
at the ends of the curb returns, as was done in this location).

7

Given the sight distance limitations described above, drivers on Eleven Mle (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
4Y:! calendar years, from January 1) 2005 through June 30,2009. These data are detailed in
Appendix A and summarized in Table 1 (below). Key findings are as follows:

o 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."

o 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 28.07
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, MI 48076 • V: 248-423-1776, F: 248-423-1793



Table 1. Most Recent 4%·Year Crash History for Intersection of Eleven Mile and Town Center1

Crash Type I Crash Severity I
Sideswipe Property PossibleYear Date Hour -- Personal Damage Causal FactorsAngle Head- Opposite Same Rear- Single- Fatal

Injury OnlyOn Direction Direction End Vehicle
(PDO)

09 01-26 8 am • ,a EB vehicle failed to yield to !\lB.
I

08-23 12 pm • • EB vehicle failed to yield to NB.

08 04-13 10 am • • EB vehicle failed to yield to NB.

03-04 12 pm • • EB vehicle failed to yield to NB.
- -

12-20 4 pm • • EB vehicle failed to yield to SB.

11-21 6pm • I) EB vehicle failed to yield to NB.
07

06-30 7pm 0 Ql WB left turn hit sign in median.

03-05 12 pm 0 • WB vehicle failed to yield to SB.
I I -

12-22 8am • 0 WB disregarded STOP and hit SB.

06 06-25 12 pm Q I 0 I WB "unable to stop" and hit NB.

04-24 1 pm «I> 0 I EB vehicle failed to yield to NB.

12-16 1 pm • 1$ WB vehicle unable to stop on snow.

10-18 4pm 0 ~ EB vehicle failed to yield to NB.
05

08-15 9pm 0 c EB vehicle failed to yield to NB.
--

05-20 1il am I e (I EB vehicle failed to yield to SB.
I-

Totals 13 0 0 0 1 1 0 4 11
-

1 January 1, 2005lhrough June 30, 2009, inclusive. See delailed printouts provided by Tratfic Improvement Association.
NOTE: Shaded rows identify five or more crashes prevenlable with mulli-way stop control within a12-month per'lod



Traffic Siudy of Eleven Mile I Town Center Intersection

Glffic Co n's

To facilitate 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

9

Hour Ending t=. Approach
Total

EB I WB NB r' SB
.- --"

r Average Weekday
I 12:00 p 133 202 162 163 658
'----.

I1:00 p 207 275 233 237 951
2:00 p 160 240 181 217 796 I

_.

3:00 p 105 166 146 173 588
4:00 p 84 r 148 152 151 534
5:00 p 94 175 I 147 177 I 592
6:00 p 126 201 195 191 I 712

!

I7:00 p 138 171 184 189 681

Satur.day
1:00 p 92 100 220 149 561

-----l

2:00 p 108 92 I 209 158 567
3:00 p 95 72 214 151 532
4:00 p 102 80 225 175 582
5:00 p 103 78 260 157

11
598 I

6:00 p 151 87 313 171 722

~. 7:00 P 174 98 263 204 739
~

!

8:00 p 153 ! 61 194 209 617

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 7capacity 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. • 28021 Southfield Rd., Lathrup Village, MI 48076 • v: 248-423-1776, F: 248-423-1793



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 0 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 potentjal four-way
stop control. Highlights of these results are as follows:

o Only the westbound left tum during the weekday peak hours now experience a level of
service as low as 0, normally considered the minjmum acceptable for an urban area,
Overall, the Eleven Mile Road approaches currently operate at LOS Bor 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 2show
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,"

o 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 left 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 level 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 lane and asingle 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 Associates, Inc. • 28021 Southfield Rd., Lathrup Village, MI 48076 • V: 248-423-1776, F: 248-423-1793



Table 3. Levels of Service at Eleven Mile and Town Center1

Approach2

LOS

Weekday 12:30-1 :30 p.m. Weekday 5:00-6:00 pm Saturday 6:00-7:00 p.m.
Ir---- I I --r--,-IVolume Avg. Delay LOS Volume Avg. Delay LOS Volume Avg. Delay
n (veh) {sec/veh} (veh) (sec/veh) (veh) (sec/veh)G

Move~
menP

11-----

N81 L-J138 L7.81 A [I I I-
SS L =:J 70 L 7.7 A 54 7.8 A _.1=305~ 7.5 J A I

WB

EXlisting Two-Wav Sto Control
I EB All 202 I 24.3 C 103 14.0 B 130 13.6R I

L 43 27.6 0 119 31.3 D 12 17.6 C
T + R ! 157 14.6 B 166 15.7 C 81 12.1' 8--1

All II 200 17.4 C 285 22.2 C 93 12.8 B I
43 7.7 A I 65 7.7

A

B
A

9.1
---

~ I 10.1
8.3

Potential Four-Wa St0r- Control4

B 810 --10.9 B 586 I
B 103 10.9 I. B 1:10
A 119 11.1 B 12

11.3

13.0
9.5

826

202
43

All
L

. All

EB

WB T+R
All

L

157

200
38

10.5
10.3
9.4

_B _ 166 ~07 j B 1F=ti1
B 285 10.9 B 93
A 43 9.4 A 65

8.2
8.3
8.7

A
A

A
B II 183 11.4 I B II 113

A
A

A
A

8.5
8.6

II I 8.3
9.5

B I 226 I 11.0 ~BIi 178
A 54 9.7 A 35

---
B ~ 142 I 11.2 B 150

10.8

10.5 1_

10.0_-1 ~

11.8
70
171

183
145

L
All

T+R

T+R

SB

NB

All 241 11.3 B I 196 I 10.8 I B I 185 9.3 A

1 Level 01 service (LOS) based on average delay per vehicle, the laller computed with Synchro 7software based on Highway Capacity Manual (Special Report 209, Transporlation Research Board,
2000). See Appendix 0 for delails.

2 EB:;: eastbound, WB :;: westbound, NB = northbound, and SB =southbound.

J L:;: left turn, T = through, and R'" right turn.

~ Since Synchro I HeM is unable to model more than two lanes on an approach to an all-way stop, the N8 approach was assumed to have a left-only lane and a shared through-righl lane. The
actual LOS produced in reality (with a left-only lane, through-only lane, and right-only lane should therelore be somewhat beUer than tabulated here.



Traffic Study of Eleven Mile I Town Center Intersection

Sincerely,
BIRCHLER ARROYO ASSOCIATES, INC,

12

Rodney L. Arroyo, AICP
Vice President

William A. Stimpson, P,E,
Director of Traffic Engineering

Birchler Arroyo Associates, Inc. • 28021 Southfield Rd., lathrup Village, (vII 48076 • V: 248-423-1776, F: 248-423-1793
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'''ersecti .
?or SgL Terry L Whitefield (Town Center !)iijVoS .& 'j 'j kliile i1u.ad)

Date Range - 1/1/2005 to 12131/2007
Prepared by Traffic ImprOV8me!l( Associ2tiol:

Date Range - 111/2005 to 12/31/2007

S:-as~, !D:

C\-ash Data Re~orV

~1 Location: S TOWN CENTER DR (0.12) 10 feel SW 0111 /VilLE RD
Crash Oa'ie: 05:2012005 Cay: Fri HOL:r: 11 Wearl1e,: clear
;nj llri~s !{; 0 Jnj A: 0 lnj !3: 0 lnj C: 2

CYT: 62 }J.;-::a: wJi inlersection HBD: 0

~Oac1wc:y: dry
ni c: 1

Pages: '!/5
?rinted: -10/08/2003
---~ ~ ..

605(;375

LIBi'li: day
;..:Jo.,;: C:lngle

~n;i f\!o Yeil Oil' l-\c~jorl ? fiOf Ever.i .; 2veiri 2 cven~3 ;-=ven·~ £~ [-la.2: /-~c~icn \]3:, -rYiJ2 C>~tnCJs.,;.,

E right turn veh in lranspt none nOl18 nOlle faillo yield car Hlfrnl
2 S go straighl veh in lranspl none 110ne none none car rlsid",

- .-
;:;'2 Locaiion: TOWN CENTER DR (0.12) 0 feel X of 11 (VlILE RO ::;rc:sin 1C: 60!O:7i~ I
Crash Daie: 08/15/2005 Day: 1\11 on Hour: 21 Weather: eleelr Roadway: elf'} Li~::t: cJarl<Jl\d
lnjuries K: 0 Inj fl.: 0 Inj 8: 0 Inj C: 0 lil; 0: 3 How: angle
CY-[-: 62 A.-::a: unkn HBD: 0

Unit lllo VellOir Acticn Prior ::':ve~:~ 1 t=ven12 l::v2ni:3 2vent ,~ '·o{.az A::i?o:1. V 2 P. -;-'}pe ":'~n~2S2

E go straight veh in transpl none none none disrgd traf ell sml:ruck ctriml
2 (\J go straight vel, in lmnspl none none none none smllruck ,mrrol

#3 Location: TOWN CENTER DR (0.12) 10 feel S of 11 MILE RD ~rasi1 !D: 615J-1LI

Cr",sn Oat::: 10l1Si2005 Day: Tue Hour: 16 Weather: clear Rcadway: dry :..:g;':: day
Injuries lC 0 ~nj A: 0 lnj B: 0 loj C: 1 !nj 0: 1 ~"'jo"J'V : angle
CVT: 62 /-\raa: w/i inlerseclion HBD: 0

Unit "'0 Veh Oi.- Adion ?rio, Evei"'.'( ~: Event 2 EV2nt3 ~'J2nt i~. :-12~ ;';::'r::~~ Ve:"":. -C'Y;J-2 C. cHlllii CJ ~. 'a

1 E star; on road veh in transpt none none none lail to yielci C8f rlfrnt
2 N go straight veh in \ranspl none none none none C2r Illfrnl



r,4 Locc::tlon: TOWN CENTER DR (0.12) 0 reet X Qlf 11 MILE RD
Crash Oaw: 121'16/2.005 Oay: Frl iriour: 13 lJIJeath~r: snow
lnjurias:{: 0 lnJ.'il.: 0 Inj3: 0 &nJ c: 0
C\'1': 62 Area: \VIi inl.ersectloo HBD: 0

,.l

___ 0108/2,
0-

09'CiW.r~~·; 51l0~'.

In' 0: :':I

31nge a. 1/112005 toDatei1:CI!'Ci,sh

~5

.­....

TOWNCENTER OF. (0'.12) 5 feel N olr 11 MILE RO
04'Z~I2Q06 ~ay: Ivton Hour;, 13

A: 0 1.:1;,3: 0
A!'ca~ wJi iottfrSEocllon

o
C·l0lJdy

one

Rloadw<:'~I; d
<ii' 0: (1

:.' ~ dl3~!

'~.::lW: l:lll~'

Unit No,
2

:;0 Loc
eras h f)",I@:,

!njLlrii!s ~:

CV?: 62

or TOWNCIENTER
Hour: 12
n1 Z: 0

r~cllol)

non

Waathar: cloudy
llr,j C: :3

a

none

Rc achr!E:y ~

~i1; c:

10

nona lEI

Ev~n;3

foglsm" ~oO!.C:·w ...y: .....gt
,,10: 2

,.



Crash 'i!Ja~a RepOli Date Range - '1/1/2005 to i 2/3 'i /2007 Pages:
Pr~ntec!:

3/5

f.:8 Lo::ation: 11 MILE RD (0.00) 0 feel;< of TOWN CENTER

C,<':sh Da'ie: 03/05f2007 :Jay: Man ~~ou,: 12
inju,i~s ~\: 0 :nj A: 0 1nj 8: 0
CVT: 62 j·\'za: w,li intersection

VV~ather: clear
tilj C: 0
I-{BD: 0

KO~CW2Y: dry
iiij c: 3

Gras;,
Ug:-.c: day
How: angle-

66-18297

Unit i'l!o Ven Oir !~ci:ion 'Prior CV2~'( 1 Event 2 :::vcnt 3 !::VciT( i;, H~:?:: ;'\c·~~c::: Ve:. -'-Y;:J3 [)zmag::

'I

2
IN
S

go straight
go straight

veh in lmnspl
veil in lranspt

none

none

none

Ilone

Ilone

Ilone

faillo yield

none

car
c8:r

clrfrnt
Insid8

i;9 :"ocation: TOWN CENTER DR (0,12) 40 feet S of 11 fvllLE RD

Crash Date: 06/30/2007 '::ay: Sal Hour: 19 Weather: cloudy
Injuries Y>:: 0 ,nj A: 0 Inj B: 0 !nj C: C
CVT: 62 Ai<~a: wii interseclion H8lD: 0

Roadwz,y: dry
~i:j c: .\

CraSU1 ~~:

:"::;)ht: day
,-jo'H: single

67'1297;-:>

Unit i'l!o Veh Dir Adio" ?r:or E'!e:-:~~ '=:ver:t 2 E:vcnt3 EveLl~ .!i.~ ,~-)a2:: /-\C'~fOr; ·V:e't:. -r~/~e :'air,a;3

\.IV left lurn curb tralf sign posl none none improp [urn car !flfrni
-

1~1 0 :",oc<:ition: 11 [vilLE RD (0.00) 20 feel E of TOWN CENTER OR C ii,:S:--: ![): 63:.51'l7-'1
Ci2.sh Dc:t<;!: 11/21/2007 Cay: Wed Hour: 18 Waaihar: rain Roadwc:y: wet ~~gir~: dark/llcJ
!njuries K: 0 ];:; A: 0 lnj 8: 0 !nj C: 0 inj 0: 2 :-icw: Clngle
CVT: 62 PS2a: ",,'Ii intersection HBD: 0

Unit 1"':0 V2;~ j)ir Ac(ior. Prior ~ver<l1 EV2P.t 2 ~v2n': 3 Evan~ <; ~-1az A;:;.t~Ci~ \iai-, J'I:;J9 c,~li~eg2:

1 E go straight veh in lranspt none none none disrgcJ tr~lf ell car rlsicl~

2 l\J go straight veil in lranspl none none Ilone none car clrfrr;l
-

F.'11 !..oc2tion: TOWN CENTER (0.12) 15 feet E of ELEVEN fvllLE :raslj lD: 68/'JOn
C,ash Oai:e: 12/20/2007 Day: TI,u Hour: 16 Weati1er: clear ~oac:ViJa11: dr;,' ::"'{g;:.~: da1
Injuries ;~: 0 Irlj A: 0 Inj B: 0 Inj C: 0 Inj 0: 2 :-~O\ll.r : Clngle
CV'.-: 62 A,a.,: strght.unrel H3D: 0

Uni'L No V<;!'i! Oir Act:or: Piioi ~V2r:t~ Event 2 ;:::v<;!nt 3 '::\f<;!rr: L!, :-jaz /-\:·~:O~ "J2;17yp-a :. ~ lTl~ :--::~

1 E start on road veil in transpl none none none fail to yield car clrfrnl

2 S go straight veh in lranspt none none none none ear rtirn:



10 none Jan G 0%

0 100 fasl Feb 0 OUI/0
0 Loa slow Ivlar 1 9,'1%
5 failLo yield Apr 1 9,'1%

3 disrgd lraf eli Iday i 9,1%

0 wrong way Jun :2 18,2%
0 left or center JuJ 0 0'"10

0 (l1lprop passinSj /!,ug '1 9,'1%
0 improp lane use Sep 0 ou;

/0

'1 improp turn Oc; 'I ~' •.' 1;1/

0 impropino signl \\~'oV I 9.1%

0 improp bscking Dec :) 27.3%
2 unable Lo slop

'100.0%To,al ~ 'I
0 olher

0 unl<nown

0 recl, drving

0 negl drving

21 Tolal

C,"ash Da~a Repnrt

.'!""" r-- Vehide YV06SI" trasv"'l! • \ffoe

0 unknown 0 unknov.":1

1 single '18 ear

0 head on 1 van

0 ho-It 0 pid;up

9 angle 2 smliruel<

'I rr-end 0 mcycle
0 rr-Il 0 moped

0 rr-rL 0 go-cail

0 55-same 0 sno',,'Jmobile

0 ss-opp 0 orvialv

0 olher 0 othE":f

11 Total
0 lruckib\J~

21 ToLal

Date Range - "j f"j /2005 to 'j 2/3'~12007 ?ages:
?rinted:

f.~.f5

'i 0/08/2008

F<ll<ll PI.",- POA TJ .j;t.

Dr;nl';ing 0 0 CI ,-,
0 unknown

Not Drinking 0 'I Q I;..t V
() dryv

2 wet Tolal 0 ") <.l i 1..t U

0 icy

'I snO\'",y C:/as,.
0 muddy

I=aial If,; A ~ inj C i'lull'li T,:.tcrl
0 slushy

0 debris PGrsons 0 0 J 6 :::0 ~0

1 '; Tolal Crashes 0 0 0 '/ 8..t

0 unknown 0 un1,r.o';'Jn

5 clear 8 day
3 cloudy 1 dCl\'vr1
1 foglsmke 0 dusk
1 rain 2 darkllhJ
1 snow 0 dark/unlt::l

0 sev w;nd 0 olher

a sleet
11 Total

1 'I Tolal



Crash Data Report Date Range - 1/1/2005 to 12131/2007 Pages: 1=:/-
v)o

Printed: '/0/0812008--
Time Period Sunday i\!londay Tuesda~/ Wednesday Thursday ~rldGY Saturdal' Unl{nc'!'!l'1 -:-o~a~'s

12am - 1am 0 0.0% 0 0.0'/" 0 0.0% 0 0.0% 0 0.0% 0 O.l)% 0 0.0"\0 0 O.O~·~ G
1am - 2am 0 0.0'3,) 0 0.0'/0 0 V.O~a iJ O.O~o 0 O.O~~ 0 O.O~h 0 O.O~~ 0 O.O"~ 0 ~'.Q •

2am - 3am 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 O.O~t 0 0.0% a O.O~, (j O_O~O r.. Li.n
3am - ':;am 0 O.O=~ 0 a.os'J 0 0.0';" r) O.O'\~, 0 0.00

• 0 o.oe" 0 O.D'.~ U " n'·',. ~ .,

4am - Sam 0 O.O~~ 0 O_OS~ 0 Q_O~." 0 O_(J~" D 0.0% 0 O.O';t 0 Cl.D' , 0 v ....·' u .
Sam - Gam 0 O.O~t 0 Cl.OS" 0 O.O~S 0 O.O~U 0 a.ooe 0 O.Oo,il a U.ot = ',J \J.O- i>

6am -7am a 0.0", 0 O.O~~ a CtO~":J L) O.C~. 0 O.O"n iJ O.lJ". (I O.Ol:tl I) G.O·
lam - Bam 0 OJne 0 0.0:; 0 O.O~~ 0 O.O~t; 0 0.0:; a [} .(J~ 0 oj 0.::1'. L'
Bam - 9am 0 0.0% 0 O.O~'O 0 O.O~·~ () O.O~C 0 O.Ot i 9.1 ~ ~ 0 0.0"0 ) U.U' ~ ...
9am - 1Darn 0 o.o~~ 1J 0.0<,,, J O.D~~ C D.OD, 0 0.0' " (I C.ut

" I] C.U" •
am. - I tam 01 ['.a~~ 0 O.O~" 0 O.-oS~ u LCI' • 0 r.og, D 0. C~ ~ a C.O ,

'i 'am - 12pm " O.rJ~'~\ 0 O,O~·o 0 G.Ot, 0 O.O'~ 0 CO~~ , 9.1 ~~ J'.
12pw .. 1pl"l". i 9.";~ , 9.1 ',~ " O.iJ'~ 0 O.O~, D CI.O·'; 0 O.O~i: 0"
'~1Jm - 2;:Jn-J C G.O';. . 9.F. 0 0.0'" (; D.O~~ (I 0.0". 1 9. j~, (I Y.U" _ U 'J.U~" - ........
2;:lm - 3pl1". ~ J.e!:. J 0.0'·: 0 G.O'.~ C O.O',t n (J.OI: 0 0.0'.< 0
3pm - .ipm G D.O~~ J Ci.O~. iJ 0.1)'" 0 ~.Q0";; D O.j': . 0 O.O~~ 0
'::';Jm - 5pm 0 O.O~~ 0 G.O<: 1 '?I ~'" 0 G.elL ~l. 1~_ 0 (;1.1)<,0 0 G.~\ ... o 0.'_-' "-

5pm - 6pm C J.O~; 0 G.O~·, 0 OJJ~; C! J.O% j 0.0e., 0 C.O~; (I O.v.• C v.D":.
60111" 7pm 0 J.Q~c Q; O.O~~ 0 ['.f)'," 1 9.1 ~i: <) 0.0';: 0 O.Or,: I) (, ", I.. 0.;)"<.U

7pm .. 8pm U iJ.O~o I) O.G'." 0 l).O~~ 0 j.O~~ 0 u.O"ll 0 O.ot,~ 1 9. ~ t ... 1- ....,. ........ .. .
8pm - 9pm 0 a.o~. 0 O.O~,c 0 o.o~·~ a 0.0':, [) o.Oo~ 0 0.0' : 0
9pm-10pm 0 8.0':. 1 CAt' 0 O.J~" a o.(l~~ () 0.0,0;' 0 O.Q~~ (J~.l .. ~

10;:11-;1 .. i1 pm 0 O.O~~ 0 O.O~·~ J J).O~" (; otV {; 0.0°", 0 O.G •...... LI

11pm - 12am 0 0.0% 0 O.Or;c 0 o.a~~ a 0.0% 0 0.0
0

" 0 0.0%
Unknown 0 O.O~~ 0 O.01c 0 0.0% 0 O.O~r. 0 0.0% a 0.0% ij

Totals l' a - 0: 3 27.3% "I 9.1% 1 9.1 ~~ 9.F/: 3 27.3%oJ. I 10 ,



I{~J I1II

r ,':

Crasl1 RepOi"

DOillinique fi'lalich

CRASH .10: 227903
FRorvi.. DI\TE: 1/112008
TO_DATE: GIJOU009

LOCATION: '1'1 11 i,!lUe Rtl AT TOI.'.'S1 Ceilier Or

Prinl~d On: 8121/2009

III Lor-atlon: E 1'1 rvlll.E RD (0.00) 3 Icel S o!'rOWN CF.I-ITF.R DR

Crash Date: 03/04/2008 'Jay: Tue Hour: '12plll Weather: cloudy

Injuries ~<: 0 Ill] /\: 0 11118: 0 lilJ C: 0

CVT: Novi ;).I·ea: viii inlersection /-ISO: N

Road','I<iy: dry

In) 0: 3

Drugs: h'

C,'osh 10: 6U48615

Light day

1-loIH: angle

COll)plalnt i\Jo: 0810308
- - ------ --- - ---

Unit No VerI Olr Action PrIor Event'l Event .~ Evcnt3 event ~. ~:<l% :=-.clion Veil T~J;)e DaJ1l<Jge

1 E st,HI on rd\'.. y veil in Imn~pl nona none nonc failed 10 yeild 5111 lfuck r[fronl

2 N (]O slraighl veil in lranspl 1\0110 none none nonc car CUrrOlll

UD-10:

1./2 Localion: TOVvN CENTER ST (0.12) \ 0 feel VI,' 0111 MILl::: RD

Cr<lsh Dnte: 0'1/1312008 Day: Sun Hour: 10am Wcatllcr: sno\'l

Injuries }{: 0 In/ A 0 In] B: 0 Inl C: :I

cvr: Novi Area: slr<liglil HBD: N

Road1tl<\Y: \','cl

111/0: 0

Drugs: N

Cras;' 10: 698'1r131

light: day
HO>;I: angle

Complaint i\Jo: 80U1 lL53

Unit No Veh Oir J.\ctlol1 Prior EvcI1t1 Evcl1t2 EIJent3 Event tl Ha~ :\CtlOIl Veil Type DAmage

1 N go slrilighl veh in Iri\nSfll nOI1~ Ilone Ilolle nOlle car clrfronl

:2 E go slru;ghl veh in Iransfll nOlle nOlle none fiJlled 10 yeild car rlfronl

UD·10: I . 1'1, • 1

1/3 Location: 11 (villE RD (0.00) 10 fcet W 01 TOWNCENTER

Crash D<lle: 0812312008 Day: Srll Hour: 12[111) lNcather: clenr

In)urles K: 0 111/1\: 0 (n/ B: 0 Ill] C: 0

CVT: Novi Area: inler oll,cr HBD: N

Roadway: lIry

Ill) 0: 3

Drugs: N

Cras'l1lD; 7077427

light: day

HO'lI: unKnowll

Complaint No: 8004'1187

Uilit No Veh Olr Action Prior Evcnt 1 Event 2 Evont 3

1 F. go slriliglll veil in Iral1sfll rail off rO<ld/r oliler ~xed ohj

2 N go slr<Jigllt veil in Iransp' nonr. none

3 W star on roatl veil in Ir<lnspl none none

UD.10: ~ II i~I·SI\.~II•. , 1,:11';, I r~

Event 4 Ha:<: Actio/l Veh Type Damage

nOlle fCllled 10 ycild c{tr clrirOf1I

none none car Ifllront

none none eM clrlronl

1:4 Loc<J!lon: 11 MILE RO (0.00) 0 feet X of TOWN CENTER

Crasll Date: 01/26/2009 Day: Mo:) HOllr: 8<:1111 WC<lthor; cle<tr

Injuries 1<; 0 Ill) J\: 0 InJ B: 0 II1J C: 0

CVT: NOl'i Area: l'lli inlerscclion HBD: r-J

RO'ldw~y: dry

In) 0: 2

Drugs: N

Crash ID: 72<12516

Light: (Jily

How: <Ingle

Complaint No; 900053?3
----- ------

Unit No Veil Olr Action Prior I:vellt 1 Event 1 Event 3 Evellt /~ Haz Action Veil Type DamJge

1 F. go slraight veil in 'ransflt nOlle nOlle nonG f<lilect 10 yeild V(ln rlside

2 N go SIr<1iglll 'Jell in Ir(lllsrl Ilone Ilone none non" eM clrfrorll

UD-10: I,ll IlllI',.:



Crash YYl10

iJ ;JOcr .Ie'

0 single

0 hP-ild·()11

0 heEld'QI1/11

J illlgie

0 r(-end

() rr·en(Jill

0 rr-end!rl

0 ~~i~St,.une

0 5S-0PP

Ur"~llO\\'I"

I " f ~t

Vehicle Typo

. ~ .. ',.
0 ul1coded

7 car

0 olher

n Iruckl!lll!"

van

0 picku(J

sm Iruck

0 lIIolo(cycle

0 monad

0 go,cild

0 snowmobile

0 olf-rd veil

Lighl Conditions Itl.rCi!l'lv:~r ~oad Conditio.!

(1 j .r'll..~ . I) I nr:or.l II (J IJI 1""1 ".,"'1.

.} day 2 clear 3 tlry

0 dal.'!11 dnurll' ·..,r.1

0 dU5k f) ron!Sl11ol;O 0 icy

0 (!;,rf:llhi 11 :11 ,) ,I II,'.',!

0 dark}unlld ->1"1-1.'\'1 0 lI1ucdy

0 ulll:nD·.·.l1 Ll ·.... jnt.l LJ Slushy

I. , 0 sleel/hall 0 'ebris

0 l ollila';'" H l rl1(1)O','III

, •• ,1 I I ~ ~-; I

Crashos By Month Hazardous .c\ction

',. ~: ','1'1 '.'
~~H'L' ry 5 Ilonr~

0 February I) speedinlj

.\1:)11:'1 0 rrnflrp/llo 5;9mll

A['Iril n lnlflrr 11(1 ckil19

I] ·.'.ay 0 unable 10 slop

0 Juno 0 olher

0 July 0 :.mknO\'111

Augusl 0 reckls drivil1l)

0 September () nCl\J1 r!rivlng

0 Oclober 0 spd 100 slu\'l

0 November .\ inilcd 10 I'eild

0 OGGcll1l)vr 0 oisruu Irilr~C enlrl
1

0'. ~ I, I'Hong '....;ly

0 1,;(1 of conler

I) rlllprp pi1:;sing

U ill1J)fP lnllc usc

0 impljJ lurn

,. .11.

l~' "I



Cr~sh S t)verll~1
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Crushes per Hour by Day

_l:jll' .: I"~ "01" Ii

12<:1 ' 1<l 0 0

1a,2a 0 0

2a, Ja 0 0

33 - ,1(1 0 0

~a ,5;') 0 0

5a ·6<1 0 0

6il·7" 0 0

7(1 - B<l 0 0

8il • 9" 0

£1<1' 1001 0 0

10<1-11<1 0

11(\ ,I2p 0 0

I :~p , If) 0 0

lp-2p 0 0

;'p,3D 0 0

3[)·,lp 0 0

4p·51) 0 0

Sf)' Gf) 0 0

Gp·7p 0 0

7f) - Sp 0 0

Sp· £If) 0 0

9p·10p 0 0

101" 11p 0 0

l1p - 12a 0 0

I(,j ~L ,





Tab!e B-1. Intersection Approach Volumes on an AverCige ("fuesday-i sdav} \!Jeel\day

, Hotir EaSibo~nd l.i'JesLtlClund i\)or,)i l\)OUild SL.:uU,tr~Uti.C T 1';11 i"j

En~ing 9/22 9/23 9/24 ":,1.:;. _ ~ 2:? 9/23 9!24 AV~, 9/22 9!23 912,; ;-Nri· 9122 Q/?') 9!24 A\';I .~~:, ... r"':0t,;,;~v/_v

1?m' 0 2 , -i 11 8 ? ,') c ') 5 - _I<- I.; u ~'

, 2,a.m 1 2 2 8 ,I 6 'T ., 6 5 t:''T ...
3: 'am 0 0 0 0 3 2 " 8 ':l 0 1 'IJ "~

4am ,
2 1 2 ,

1 .3 0 ') 2 0 0 0 .~.., -'

Sam 0 0 (j 2 2 2 3 -' !. 2 '! 2 G
6,8m 5 i 7 1 f ?' 1~ 12 10 ~ < 7 1(1 ':) ~!l_I , ,

Tam, 22 22 'r 70 67 27 3-.; 31 :0 J ~l :J:: .I,~_L
'-~

Bam ~4 -i'i 43 i~o
,'),

',.\1 /4 ~ ...
G~

n') S'i "'I >~~.!_~ ;},) 0J 0_

gam 48 58 53 158 158 158 108 84 96 92 99 96 4(}3
i 10:!r.l 65 58 62 123 109 i'1 13 : J 21 (I .... 1~ C 93

~
83 oS ~:--~,";u

1"1 am 57 57 'J( 1['6 ~0 ,Ot i05 77 C/ 110 86 ~J!j :',! ~
12 pm 126 139 133 213 19D 202 151 1i2 ,n..,

1115 r 1';i) 16:;' , 'i:I':'''

1 pm 204 210 ,207 , 259 290 275 277 188 233 233 241 I 237 951
-

2iJri:. 155 1~Lt 130 ",. 235 2.:10 2J2 158 :8'j 289 "I'l' tIT0, ,!q.., 4-':"-' .... ''L.j

3pm ~1 118 105 1G2 169 165 ;55 136 1~G i &13 17~ ij3 ~~~

4 POi 76 92 84 '122 173 Wi 147 ',Si 1:5.2 lao ~95 I I" 1 r: '.~ ,
;}, .J ....

5pm 85 103 94 17'1 .-" 175 p' '~I I 1" - 1"'') 282 I F-: .'~J~I. (;, J~ I.e. -" ..J_ , .
6pm 131 121 126 209 192 201 183 206 195 168 213 1Sri il2

7 pm 126 149 138 113 169 171 182 ISS '1,3:1 16:) ".- nm 'i~ (!.I;)

'8pri, 105 82 9~~
''1~ i23 123 ':n ~~5 J":: 173 lEI """.:.:.J J :) : ...-

9prn 59 ;2 ,,~ 7g 113 96 77 100 89 ~25 152 :3;;.1 '''I, 00 ...·u_

" Wpm 3.; 22 "'HJ GO ~-~1 52 ,? 4'~ iS7 ~,.
.....

.31'"~o -' ~- '-JIL- I :~

'11 pm ,-I-

11 13 12 25 30 2B t..:.. 26 12- .!') 5·f ~8 1iC~-

12 am 2 ., 3 1ri "12 i~ 13 10 12 l~ 28 2'1 ::.1,

'Tolal ' 1079 1521 387 ;49:\ 1643 "'~-- 799 25t;'9 1501 2113 556 ?-<~t.. 1~1E 257'1 I 55:1 2371 0:l'!..:/~ .... \uv !



Table 8-2. Intersection Approach Volumes over aTypica! (Friday-Sunday) Weeke~w

i:Veslbound

~ l)

o~,,1 i,1r

Scl.l·rr.:J\·

19

Av~.

8 ~ :23:'\ 25

Souillbouo<i

10i02 L:1o~8/04-

s
A\j(;J,

~, I' .12 ;,: iI 11

I\lorlhbound

10/02 I :'10/0:d WI04

3

AV!l.

3

IOlO"'10104 I Avq. II 10/02 I :JO/03:
·:Yam.·11 9 1·;···8··· ..1 12 I 10 II 3 13
;\:;2:;arn ~ ,II 0 \" '9'. I 5 I 5 II ~ I. :';2 3 2 7 I 12 I 11 10 4 I 53" I 39 32 fG

'>,.
-.lL'

1\'j

2

12

:1

:1

2

0-1 II I

~~3 .o
4 I 3 .\ 5

2
8'II:. 7

I ,5

;'::G:am: :":11 7 ['. :·:'.2;····:\ 0 I 3 -1\ 5~:4' \ 1 ,- 3 11 16 I:, r ,:',1 2 I & II 4 I:' ". I (i l 2 II 2 1
. .J,am : 28' .W·:. '6 15 r 9 - 7' 5 I II 23 I' :HI. 7 I 16 II 26 I '.4

i:;:~~::aih:>11 1 I/:)):':H 2 I 1 II 1 1:'=.:0" 1 3

;ti~1 2 r:>;:i::\ t I-HI 0 \0 'I 0 I oJ I~H'2
.~ 'I" j)'::' 1 11 ':1,- 0 I 1 r-o-, 2,' I f I 1 II 3 l Q'

~8:atn~:11 701':.:.19,'" 11 I 33 1I 42 I 23 I 14 I 26 II .+9 1'24 I 20 I 31 II 55 ...: £: 12 25 75
1"'­
.: .1

~5t':

2i~O

.\(\
"'-
67
86

3'1

GO
46

, 4'1·

67
, '" • I I 1\ I" 4-----. 1'1 I " I J

. ::$:am' 69 13 8 30 69 31 28 I ~O 1\ 87 I' 4~ I 23 I 53 II 75
::1.0~rn::: 48 . ":29.,'.. 31 35 89 64 ". <If) I n4 III 128" 10'0' 45 I 91~
:1farr, " 55 ".:55:.:: 28 46 84 '.68.. , 51 I 68 II 102 I, :119' I 7~ I 88 II B4

":::12pni II 118 I.; :$7:",1 33 I 79 II 169 I '94' I 78 I ~ 1<; 11 178 I "192 I 102 I 157 II '139 HS 92 '125 51~

A pm:::!1 176 1:'.9'2::'1 70 I 'ii3 II '173 I 100' I 80 I 1:8 \I 1e6 1220'1 15'1 I ,89 II 200 I 149 "?'OI_i 159 :: "'.... t,;,

.:~·2pm··11 173 1.:.:w8·1 78 I 120 II 129 I .92.:;::1 83 I 101 \I 193 1:2o~, 1 -165 I 189 II W) 1158 129 159 :;Q~

. 3:'pm .11 133 I .~5.· I 90 I 105 II '121 \ ;'72.':1 55 I 83 II 142 1';':·2':41 208 1 138 \I 150 1,15'. 153 151 5~)~

I 4:prf,':11 99 r':<102'1 115 1 105 \1 -;33 1 80::1 81 I 98 ':}75
-,~prl'i:,:; 93::'10:3'. 103 I 1DC HJ2 la' 59 110 : '157

17'1
'!37

17';
154

5B~

;'):,;1:;

C·6Prf,:":·11 le6 I ~5! .. '1 79 I 112 II 231 I ::. 87' I 71 I 130 II 2'i6 \. 3:i 3 I 1<;8 I 226 II 173 1 1H '172 \72 -, 'I,_,.

::Jpm'·n 92 1<1,7':+:: I 93 I 120 II 141 I .. 98'1 64 I 101 II 172 1'.26'3- I 101 I 179 II 187 \204' 130 174 739

:. :'8'pm :::11 116 I:' 153' I 74 I 11~ II 67 I: 61' I 20 I 49 II 145 I 19,4 I 67 I 135 II P3 I 21J9. 118 157 ·21 i

::::Spm:: .11 97 1::.103...:1 38 I 79 II 39 I '31 I 10 I 27 II i8 I 88, ..'I 34 1 67 II 129 1· ;13U.. :)9 1 iL
,:;:::o'p[iJ> 77 ... 74':1 21 57 15' :14::' 5 11 57'::46" 20 41 9878 28 68 21::' l

I<:::~~:~~:? ~: ;:='~r 0\ 1~ ~~ ~'?: . ~ ~ ~~ ;,:.:~::. 101 ~~ ~~ .. ~~:: ~~ ~~ ~221 I
:~ ::T.¢Jiar<,~1I 1631 1': 14$0: '1 916 I 1332 II 1727 I 10241 755 I 1169 II 2159 1';26651 1613 r 21'16 II 2136 I "2172 II '1588 I 1932 I :',11 I
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TRIJ.FFIC STUDY OF ELEVEN MILE / TOWN CENTER INTERSECTION
EARL Y PM Turning-Movement Count
Thursday, 10-08-09

Cumu£ativ2 Tumiilg-IVloveil1en'c Count
15 [vII NUTES ENDING EB "NS NB S8 I TOTAI_

(Enter Dala) LT TH RT IT TH RT LT TH RT LT -:-H RT

12:15 5 13 ' - ,2 26 26 20 35 5 11} 33 7 2.,)j"I::>
12:30 B 25 3,1 19 4·~ "19 31 5'1 13 28 I ,~ 7 I 3d6
12:45 17 51 50 28 70 72 ~'l 71 ?' 50 122 8 !"'IG_.
1:00 25 74 74 ~3 85 95 49 10, 29 /4 164 1'1 I 82·1
,: 15 32 98 89 57 101 114 59 128 38 86 200 15 i 1017
1:30 36 ,23 110 62 110 140 69 16G 46 98 235

"
1212

1:45 39 132 ,19 72 123 15<; 75 ,9~ 55 112 , 253 1[\ 13..\:,

2:0C 41 145 132 76 132 169 78 214 57 124 ?-? 20 '1·:0(1-,-
Turning-Movement Count by i5-!\.Ilinute Interval

'15 MINUTES EB 1."18 i'-IB SB CRT-r-I lOVi
ENDING LT TI-I RT LI TH RT LT TI-I RT L LT=I TI-J

12:,5 5 13 15 12 26 26 20 25 5 "if] .j,j 7 :iCY
12:30 3 12 19 7 18 23 11 19 8 18 .. 1 0 'i,i'f!

12:-15 9 26 16 9 26 ?"" 13 ?~ 8 22 54 1 22r~-" -~

1:00 8 23 24 15 15 ?~ 5 24 e 24 35 3 2011-~

1:15 7 24 15 14 16 19 10 27 9 12 36 ~ 193
1:30 4 25 21 5 9 26 10 38 8 12 35 2 1~5

1:-'15 3 9 9 10 13 14 6 ?- 9 14 18 '1 '132_0

2:00 2 13 13 -l 9 15 :3 22 ? 12 19 2 I 'I it; jI -
TOTAL <11 ,.c5 132 76 132 169 7S 21~ 57 1/.·1 I 272 20 1·:f':1

Hourly Total
HOUR =8 \filS hlB S8 TOT;'L

RT
-

LT TH RTBEGINNING LT TH RT LT TI-I RT LT TH
12:00 25 74 74 43 85 95 ·19 101 29 74 ~6-1 11 U2·:
12:15 27 85 14 45 75 88 39 93 33 76 167 U 010
12:30 28 98 76 l~3 66 91 38 112 33 70 161 10 S2G
12:.. 5 U 8, (;9 44 53 82 31 115 ~,

G~ 12::> 10 72t(~ ...
1:00 16 71 58 33 .:!or Il, 29 113 23 50 108 9 63,)

Early PM Peal( Hour
HOUR EB II VVB II l\i8 II 53 TOTAL

BEGINNING LT I TH I RT \I LT I Tt-! I RT II LT I 11-1 I RT II LT I TH f rn
12:30 I 28 ! 98 I 76 II 43 I 66 I 91 II 33 I 112 I 33 II 70 L 16'\ I 10 I G26

PHF (Peak-Hour Factor)
0.78 I 0.94 I 0.79 II 0.72 I 0.63 I 0.88 II 0.73 I 0.74 I 0.92 II 0.73 I 0.75 I 0.63

LI"~rll
0.92 II 0.36 II 0.82 II 0.78
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Intersection capacitY analyses \N81'e conducted using SYI1c!7I'O 1softv'/are, based on methoclolo9ies
contained in the J-1ia!Jway CapCicity Manual (I-/Oli, Transportation Research Boal'e1, 2000). TI18
prilll81y objective of sllch analyses is to cletennin8 leve) of service, 8 qualitative measure of the
"ease" of traffic flov,} based on average vehicular e1elay. Analytical models are used to estimate the
average delay per vehicle for specific movements, minor mullilane approaches - and in the case of
all-way s!op-controllecl and signaliz8cl intersections .- major multilane approaches and Ille overall
interseclion as well. These models accoLint for lane configuration, grade, type of traffic control,
trCiffic volume and composition, and other traffic flow pararneiers.

Level of service (LOS) is expressed Llsing a leller graeling scale, wiih A being the Ilighest level and
F being tile lowest level. Achieving an overall intersection LOS of 0 is generally acceptable,
althougll individualmovelllenfs experiencing (or expeclecllo experience) LOS E 01' F may be
considered fOI' mitigation.

The following table defines LOS, in terms of average clelay per vehicle, for unsignalizecl inter­
sections (intersections include junctions of driveways and roads as v'lell as roads anel roads).

Leva i oJ Service Crjteria -(Of U1:5 ignal izecl 111':8rsectio 11 S

Level of Service Control Delay per Vellicle (seconds)
,= _1-

A :::; 10--
B " 10 and -;; 15
C I :> 15 and :. 25
0

-I

> 25 and -.: 3~

E > 35 and..; 50
F I '·50

p,ccording 10 the Highway Capacity Manual, level of selvice at a IVI/o-I,II/ay stop-controlled
intersection is defined only for minor movements (i.e., minor approacll left and right lums and
major approacll left turns). LOS is not defined forlhe intersection as a whole, since 1110st vehicles
pass through the intersection without stopping and thus experience negligible delay.

It is inlpoliant to realize how HeM methoclology computes average approach delay and average
intersection clelay at a one· 01' two-way-stop-controlled intersection wllere left turns from the major
roacl share a single lane with through (and possibly right-turning) traffic. In applying tile equations
for weighted avel'8ge delay, the methoeJology assumes zero delay for major-road t1Hough and rigllt­
turning traffic (believing them to be negligible), but tllen divides by the total approach (or inter­
section volume). Hence, the resulting average delay per vellicle is generally significantly lower
than what the average Jeft-turn delay per left-lurn vehicle would be if, in fact, the latter was actually
repolied by the software (it is not). Caution should therefore be used in interpreting the I'8polied
average delay per vehicle on approaclles and at intersections haVing sllared (Ieft-througll or left­
tllrough-rigllt) lanes on the major road.





HeM UIlSigll.-li~ ,rl Inic:r'~e(; i n
...,.

. P..... r.i·lY AI _Iy"i,~

3: 'i 'f Mile RGl B, -fown CelYler r ,II Ll2'DO~

\ l,- - I . \"

f

I:o;,ve lTIr:-nl :: L Eol :::ER
Lane Conirguralions
Volume (vchm) 28 98 iG 43 66 i}1 38 112 33 70 i 61 10
Sign Conlrol Slop Sial) Free Free
Grade 0",(, 0'1. 0% 0%
Peak Hour Faclor 0.92 0.9? 0.92 0.86 0.86 0.86 0.82 0.82 0.82 0.78 0.78 0.78
Hourly 110\'1 rille (vph) 30 107 1$3 50 n 106 JG 137 40 '10 206 13
Pedestrians
Lane \,'vidlh (Il)
\IValking Speed (fVs)
Percent 810c):03ge
Right turn flare (vell)
kl,edian type ,\Ione None
I,Aedian slorage veh)
Upslream signal (Il)
pX, I)latoon unblocked
ve. cOllnicling volume 766 6G2 213 751 628 137 219 177
vC 1, stage 1 conI vol
vC2, stage 2 conI vol
vCu, unblocked vol 76G 662 213 751 628 137 219 177
te, single (s) 7.1 0,5 0.2 7.1 65 6.2 4.1 :1.1
tC, 2 stage (s)
IF (s) 3.5 4.0 3.3 3.5 .j,0 3.3 2,? 2,2
pO queue Iree % 86 69 90 76 79 88 97 94
d\~ ctlpacily (veh/h) 220 345 827 3G'1 912 1350 1399

Direction, Lane 'I EB 1 VB 1 W82 I·B2 r~B 'J B1 $B2

Volume Totar 220 50 183 46 137 40 90 2'19
Volume Len 30 50 0 46 0 0 90 0
Volume Right 83 a lOG a 0 /10 a 13
cSH 402 208 556 1350 1700 1700 1399 1700
Volume 10 Capacity 0.55 Q.21j 0.33 0.03 0.08 0.02 0.06 0.13
Queue Length 95th (n) 79 23 3G 3 0 0 5 0
Control Delay (s) 24.3 27.G 14.G 7.8 0.0 0.0 n 0.0
Lane LOS C D B A A
Approach Delay (s) 24.3 17.4 16 ?.3
Approach LOS C C

lnlerseclmn Summary
Average Delay 10.6
Inlerseclion Capacity Ulilization <11.7% ICU Level of Sel vice A
Analysis Period (min) 15

Weekday 12:30-1:30 pill, 2-Way Slop
Stimpson

Synchro 7· Reporl
Page 1



HCM lJilsi9llc,lizecl IlllerSeC"tioll C"'pc.:city /\nalysi.·
3: '1 'I Mile Rd 8: Town Ce, ler Dr 10/,\ )'2009

'. '.

f ( /

f.~Ct emenl HBL I·Jai R
Lane Configuralions
Volume (veil/h) 9 29 65 119 f7 89 <13 iGtI 19 5<\ 136 6
Sign Conlrol Slop Slop Free Free
Grade 0% 0% 0</. O·ff.
Peak Hour Faclor 0.80 0.80 0.80 0.78 0.78 0.78 0.93 0.93 0.93 0.77 0.77 0.77
Hell/ly no'.'1 rale (vph) 11 3G 81 153 99 11"; 413 liG 20 70 177 3
Pedeslrians
Lane Widll, 1ft)
Wall<ing Speed (His)
Percent 810ckaae
Right lurn nare (veil)
!l'iedian type NanG None
l'I1edian storage veil)
Upslream signal (It)
pX, platoon unblocked
'1C, connicting volume 753 G10 181 GBS 593 176 184 197
vC1, stage 1 conI vol
vC2, slage 2 conf vol
vCu, unblocked vol 753 610 181 685 593 176 184 197
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (5)
tF (5) 3.5 4.0 3.3 3.5 'l.0 3.3 2.2 2.2
pO queue free % 95 90 91 46 74 87 97 95
dvl capacity (vehlh) 213 375 862 285 384 867 1390 1376

Dr ecUOll, tmH~ tI EB i 1 '11'62 N81 NB 2 NB3 5B I SB2
Volume To{al 129 153 213 46 176 20 70 184
Volume Left 11 153 0 46 0 0 70 0
Volume Right 81 0 114 0 0 20 a 8
cSH 529 285 5<17 1390 1700 1700 1376 1700
Volume \0 Capacity 0.24 0.54 0.39 0.03 0.10 0.01 0.05 0.11
Queue Length 951h (H) 24 73 46 3 0 0 4 0
Conlrol Delay (s) 14.0 31.3 15.7 7.7 0.0 0.0 7.8 0.0
Lane LOS 8 0 C A A
Approach Delay (s) 14.0 22.2 1.5 2.1
Approach LOS B C

lJ1ter8ec~on Summary
Average Delay 10.9
Intersection Capacily Utilization 34.6% ICU Level of Service A
Analysis Period (min) 15

Weekday 5:00:6:00 pm, 2-Way Slop
Stimpson

Synchro 7· Report
Page 1



Salurday 6:00:7:00 pm, 2-Way Slop
Stimpson

Syncllro 7 - Reporl
Page 1
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l,eM Ullsi aliz:ecl inlersectioll Cr.;:.pRci\y /\nalysis
3: -I'j Mile Rd [l< TO\j,m Center Dr 1 t151200~

.... :.;' -~ .. .',_..
-, \ !

;. iCoIf~n fll BT =BR I~Bf ;0[811

Lane Configurations
Sign Control Slop Slop SlOD Slap
Volume (vph) 28 98 76 43 66 91 38 112 33 70 161 10
Peak Hour FacioI' 0.92 092 0.92 O.8G 0.86 0.86 0.82 0.82 0.82 0.78 0.78 0.78
Hourly 00\'1 rate ("ph) 30 107 83 50 77 106 46 137 40 90 206 13

DirecllOll, Lane ;'1 E8 1 '\Ie 2 1,18 i lJ 2 ':8 1 82
Volume Total (vph) 220 50 183 46 177 90 Z19
Volume Leil(vph) 30 50 0 :10 0 90 0
Volume Right (Vpll) 83 0 106 0 40 0 13
i-Iadj (5) ·016 053 -0.37 0.53 -0.13 0.53 -0.01
Deparlure Headway (5) 6.2 7.0 6.0 6.9 6.3 6.8 6.2
Degree Ulilizalion, x 0.38 0.10 0.31 0.09 0.31 0.17 0.38
Capacity (vehlh) 542 480 553 484 536 ~98 545
Conlrol Delay (s) 13.0 9.5 10.5 9.4 10.8 10.0 11.8
Approach Delay (s) 13.0 10.3 10.5 11.3
Approach LOS B B B 8

Il1letsE'Clion Summary
Delay 11.3
HeM Level of Service B
Intersectioll Capacily Ulilizalioll 44.7% leu level of Service A
Analysis Period (min) 15

Weekday 12:30-1 :30 pm, 4·Way Slop
Slimp50n

Synchro 7 - Report
Page 1



Weekday 5:00:6:00 pm, tl-Way Stop
Stimpson

Synchro 7 - Report
Pilge 1



}-;CiVI Unsignaliz ~ j II '0 Gt:li. III C;;'pechy 1~\,Ic<iy j,-.
• 1

:3: 'f'l IVlil CZd 8: 10 '111 Center I' 10/i ~i2(jO.

j \ ,

j,.; V"1l1 11 :.rH~

Lane Configurations
Sign Control StojJ Slop ~Iop Slol)
Volume (lJph) 10 47 73 12 35 46 65 98 15 35 142 8
Peak Hour F<letor lj,813 0.88 0,88 080 0.80 0.80 0.91 0.91 J.91 0.78 0.78 i).'iS
Hourly novi rille (Vpll) 11 53 83 15 li4 58 71 108 16 45 182 10

Oill:;c lon, Lane 'fi :IB :? 38 .::
Volume Total (vph) 148 124 -15 192
Volume Left (v~ll) 1i i5 0 .15 0
Volume Righi (Vpll) 83 0 0 1G 0 10
Hildj (s) ·0.29 0.53 O.~3 ·0.06 0.53 0,00
Departure Headway (5) 5,5 8.4 G,1 5,5 8.0 55
Degree Utilization, x 022 '}O3 0.12 0.19 O.OJ 0'?'9
Capacity (veil/h) 611 523 565 625 5G8 628
Conlrol Delay (s) 10.1 83 3.7 85 <),3 9.5
Approach Delay (s) 10.1 8.3 8.6 9.3
Approach LOS 8 .fl. A .u.

1l1t&fSectJon SLIm ary
Delay 9.1
HCM Level of Service A
Intersection Capacil\' Ulili7.alioll }1.8% leu Level of Service )\

Analysis Period (min) 15

Saturday 6:00:7:00 pm, q·Way SlOp
Slimpson

Syncllro 7· Report
Page 1
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;:·,,111
~\'IJ' E,Ji.t.. ) : _ -;.1- '.,:".:' .t'., 1 •

{ L I'll.: d.xi:;iilll 11,1\ I. L;"II 111~H "" liJ i!l.'.l;dl L\','0, \','<1\ W!JOI1Ln ,j, 1he d<:ci::i'-'ll r,~~;(rd i Ilg Ille :lppl'i 'pri"l~

~Ircd ro slop :;holllJ be hil'~(,d 1111 cllgillt'l.:ril1i! jud>':ll1cJlI. fn II1()sL <.::s, .... , Ill..: i!"xl t;;lIryin" Ih,~ kW.'\".;I VOllll1l~' 'll'

Ir~lfliL' ,lil'lIll1 b.:: -;\UPpul.

:\ \ I{W sign ,;JlOuJUI101 be inq:dbJ lill Iii,: IlwjUI' ;;ll'eel ulIkss jllslil'ir.:d lw a lI'Hfl.Il: l'll:!illt'~'!;I1~ :,IIIt!\:.

SlIlljJun:

TIw ruJto\\' iIIg arc consideral iOllS lh;lI mighl ill Puclle;,; tile ()c:ci~i(ln ,e~(Jrd ing lhe ,I ppropl'iilLe SI reeL t1pUll
which 10 im;lall il STOP ~igll where IWO strcel~ wilh relatively cqu:l1 volumes (1IIcl/or cil"";lctcrisli\;s inlcrS(;(;I:

;\. Slopping Lile directioll llwl conlliCis the rnosl willl cSl;'ll>lis/l~d pedeslliall crossill~ ;lctivit!' or schOll]
walkillg rolll(~S;

13. Stoppjllg the di!'~Clipll thill !l;IS ODsclII'c:d vision. dips, (\I' I~ulll!,s thal already reqllire drivel's In lise low,']'
operating s[leeds;

C. Stoppillg Ihe c1ircclioll IllilL has !he longesl dislallce uf IIlliIII i:1 rupted J'I<l\\, apl)roacliillg llie illierscctinll: alld
D. Slnppillg Ih~ direclion lhal has the best ~igh[ clisl;rllcc 10 cOllflicling Irar"ic.

The USc of tllc STOP sign ill 1l'lgliway-rJill'oali grade crossings is described ill Seclioll ~H.r)g. I'lle IISi.' o(the
\T(W sign al highway-light mil Lrilnsit gr;,dc crossillgs is tksuibcd ill Scclion 10C.04.

Sl ..Hlchml:

The STOP sign s1JnJ! be ins1, I ~tl OJ} tllt right sjd~ of the i!i>jlro,H:h to w'lid] it Rpp!ies. WhclI (he STm'
sign is illslr,ilctl ,,1 Ibis required loc,l!ion RlIeI the sign visjIJiJil.Y is i"es!rict~d, il S,!);} :\k':lc] sigu (sec ScL:lio\l
2c'29) SIH~IlIJC ills::;lJc·r3 ill 1-H1v"nc~ of nw STOl' sign.

The STOP sign sil. IlJe loc:rtell ns d()s~ <is pn;dic;ll to ih~ iJl1~!'s~tli:l~1 it rrg1!hl1es, while oplimizillg iis
\';sihili1y in n~c i0<:d "scr it ;s· icnd~cl to regulnte.

STOr si!."J'])S U:H.l YlF.LD signs sJmllllot be moull(:::rJ O}J the Sflm~ post.

Guit.!alH':C:

Other (Ililn a DO NOT ENTER sign, no sign should be 11lOlHlted hack-to-back. wilh a ~TOP sign in iI manner
Ihal obsclIres the shape of lhe STOP sigll.

Support:

.c;cclion '21\.16 contains iHJclilioJl;lI information abOllt separate ;Hld lOlllbincd IllOllllliug of other signs with
STOP sigHS.

Gu icbncc:

Stop lilles, wlleu used 10 slIpplelllcl,ll a STOP sigll, sltould be IOCi'lied at the point whel'(; the mad lIscr should
SLOp (Sl'0 Seclioll 113.1 G).

If' only Olle STOP sigll is insl:1llecl 011 all approach, Ihe STOP sign should lIoL he placed on Llle f;Jr side of the.
in1L:rsccl iOIl.

Where two mads illiersect aL ;\Il anile angle, the STOP sign shonld he positioned ill an angle, or shielded, so
lhatlhc legend is out oj' vicw or' (r;d'lic to which it Jp~'<; llO{ :·lpply.

WIJ~rc there. is ;J marked crosswalk allhe intcrs(;L'tioll, ihc STOP sigll should bc installeel in aelv:lIlCC of Ihe
crosswalk Iinc ncnrCSl [0 the :lpprnachillg tl'ilflic.

Optioll :

I\t wide-Illronl illlersections or whc,l'e L\\'O or Ilion: <:1 [JlJronclI l<llles uf Iraffic csist 011 lh~' signed npproaclJ,
obsc!'V4lIlCC of Ille Slop COllll'Olllloy be improvcd by tile iJISlalJatiol1 of ol[ aclclitiollill STOP sign on the left side or
llle I'OCld ~llcJ/or lhe use of a SLOp linc. i\l cllnnnclizcd intersections, tllc t1dditiollal STOP sign J71Cly be effectively
pJncccl on a cb,'IlUlcIj7,ing isllllld.

Support:

hgllre 21\-2 shows exnmples of some typiCi'd placc..:lllCIIIS of STOP signs.

Section lB.07 iVIultiwav StoMPpJic:ltiol1s
SlIpporl:

ivJultiway stop contrul call be useflll CIS a safet)' Illcnsme III intersections if ct:rtilin lrani\; cOllditiollS exist.
Safety COllCCfIIS associated willl lnl1ltiwny SlOps inetl1dc pedestrians, bicyclists, ;mel ,dl rom.lllsers expccting olher

road uscrs 10 SlOp. MIJlliway stop control is llsed where the VOIlIIIlC of Irafflc Oil Ihe inlersecting road.s is
f1pproxlm3lcly cqual.

Tlle rcS[riclious Olllhc lise of STOP signs dc:~\;ribecl il.l ~cclion 2lJ.05 ,l1so ilplJly II) llllllliwa)' stop ;lppliL'iltioIiS.
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