
CITY of NOVI CITY COUNCIL

Agenda Item G
November 8,2010

SUBJECT: Approval of Traffic Control Orders 10-49, 10-50, and 10-51 to establish a permanent
three-way stop control at the intersection of South Lake Drive, Old Novi Road, and 13 Mile
Road as part of the intersection improvement project, which includes removal of the
existing traffic signal.

SUBMITTING DEPARTMENT: l/partme.f;f Public Services, Engineering DiViSiOe-1&

CITY MANAGER APPROVAL

BACKGROUND INFORMATI N:

The existing traffic signals at the intersection of South Lake Drive, Old Novi Road and 13
Mile Road are slated for removal as part of a project that includes:

• Removal of the existing but now unwarranted traffic signal (to be replaced with the
three-way stop that is currently in place).

• Reconfiguration of the South Lake Drive approach to better accommodate large
vehicles (e.g., school buses and fire trucks).

• Installation of a sidewalk to fill in a gap along the south side of 13 Mile between the
intersection and Martin Ave.

The existing signals were placed in flash mode in late August 2010 as required by the
Michigan Manual of Uniform Traffic Control Devices (MMUTCD) as one of the steps toward
decommissioning a signal (see attached August 24, 2010 memo). At that time, stop signs
were installed at all three legs of the intersection and a temporary traffic control order for
the stop signs was signed by the traffic engineer. Staff is requesting approval of the
permanent traffic control order at this time, as the temporary traffic control order is only
valid for 90 days and will expire on November 24, 2010.

A public information meeting was held on October 27, 2010 and was attended by four
people representing three properties (see attached October 28, 2010 memo). Staff
received valuable feedback that will be used to finalize the design of the project. While
there was opposition from the four people to the removal of the signal (based on the
perception that it would lead to increased traffic on South Lake Drive), staff explained that
the traffic signal is no longer warranted and is not intended or recognized as a method of
traffic calming, and therefore should be removed. Feedback was also solicited in August
when signs were posted (as required by MMUTCD) informing the public that the signal was
under review. At that time we received 15 calls, of which 11 callers wanted the signal
removed.

The final design of the project is in progress and will be posted on the project webpage
(www.cityofnovi.org/southlake) when complete. Construction is anticipated to begin in
spring 2011 with complete in summer 2011.



RECOMMENDED ACTION: Approval of Traffic Control Orders 10-49, 10-50, and 10-51 to establish a
permanent three-way stop control at the intersection of South Lake Drive, Old Novi Road,
and 13 Mile Road as part of the intersection improvement project, which includes removal
of the existing traffic signal.
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CITY OF NOVI
TRAFFIC CONTROL ORDER

DATE OF ORDER:

CONTROL NUMBER:

August 26, 2010

10-49

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.

SOUTH LAKE DRIVE

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:

WESTBOUND SOUTH LAKE DRIVE TO STOP AT OLD NOVI RDI13 MILE ROAD

~iL ..
r1Ol1CObVrn, P.E. - Traffic Engineer

Dated: August 26, 2010

APPROVED BY CITY COUNCIL
TRAFFIC CONTROL ORDER NUMBER 10-49 HAVING BEEN PRESENTED TO THE COUNCIL OF THE
CITY OF NOV!. MICHIGAN FOR STUDY AND APPROVAL, IS HEREBY APPROVED AND IT IS
HEREBY ORDERED AND DIRECTED THAT THIS ORDER BE FILED IN THE OFFICE OF THE CITY CLERK
AND A COPY 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,

WESTBOUND SOUTH LAKE DRIVE TO STOP AT OLD NOVI RDI13 MILE ROAD

ADOPTED AT THE REGULAR MEETING OF
CITY COUNCIL ON ~

By:

By:

David Landry, Mayor

Maryanne Cornelius, Clerk
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CITY OF NOVI
TRAFFIC CONTROL ORDER

DATE OF ORDER:

CONTROL NUMBER:

August 26, 2010

10-50

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 NOV!,
MICHIGAN.

OLD NOVI ROAD

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:

NORTHBOUND OLD NOVI ROAD TO STOP AT 13 MILE RD SOUTH LAKE RIVE

~P.E. - Traffi~ Engineer

Dated: August 26, 2010

APPROVED BY CITY COUNCIL
TRAFFIC CONTROL ORDER NUMBER 10-50 HAVING BEEN PRESENTED TO THE COUNCIL OF THE
CITY OF NOV!, MICHIGAN FOR STUDY AND APPROVAL, IS HEREBY APPROVED AND IT IS
HEREBY ORDERED AND DIRECTED THAT THIS ORDER BE FILED IN THE OFFICE OF THE CITY CLERK
AND A COPY 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,

NORTHBOUND OLD NOVI ROAD TO STOP AT 13 MILE RD/SOUTH LAKE DRIVE

ADOPTED AT THE REGULAR MEETING OF
CITY COUNCIL ON ~

By:

By:

David Landry, Mayor

Maryanne Cornelius, Clerk



CITY OF NOVI
TRAFFIC CONTROL ORDER

___ SPEED

-70-- PARKING
X OTHER

DATE OF ORDER:

CONTROL NUMBER:

August 26, 2010

10-51

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.

13 MILE ROAD

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:

Bnan Coburn, P.E. - Traffic Engineer

EASTBOUND 13 MILE TO STOP AT OLD NOVI ROAD/SOUTH LAKE DRIVE

6Y~U

Dated: August 26,2010

APPROVED BY CITY COUNCIL
TRAFFIC CONTROL ORDER NUMBER 10-51 HAVING BEEN PRESENTED TO THE COUNCIL OF THE
CITY OF NOVI, MICHIGAN FOR STUDY AND APPROVAL, IS HEREBY APPROVED AND IT IS
HEREBY ORDERED AND DIRECTED THAT THIS ORDER BE FILED IN THE OFFICE OF THE CITY CLERK
AND A COpy 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,

EASTBOUND 13 MILE TO STOP AT OLD NOVI ROAD/SOUTH LAKE DRIVE

ADOPTED AT THE REGULAR MEETING OF
CITY COUNCIL ON ~

By:
David Landry, Mayor

By:
Maryanne Cornelius, Clerk



cityofnovi.org

TO:

FROM:

SUBJECT:

DATE:

MEMORANDUM

ROB HAYES, P.E.; DIRECTOR OF PUBLIC SERVICES

BRIAN COBURN, P.E.: ENGINEERING MANAGER 'EfL
SLAKE/OLD NOVI/13 MILE INTERSECTION PUBLIC MEETING

OCTOBER 28, 2010

The Engineering Division hosted a Public Information Meeting last evening for the proposed
improvements at the intersection of South Lake Drive, Old Novi Road and 13 Mile Road. The
scope of the project includes:

• Removal of the existing but now unwarranted traffic signal (to be replaced with the
three-way stop that is currently in place).

• Reconfiguration of the South Lake Drive approach to better accommodate large
vehicles (e.g., school buses and fire trucks).

• Installation of a sidewalk to fill in a gap along the south side of 13 Mile between the
intersection and Martin Ave.

Postcard invitations were mailed to 350 homes in the vicinity of the project. The meeting was\ >};
attended by four people representing three properties. The chief concern is the perception \
that changes to the intersection would make it easier for traffic to use South Lake Drive
leading to an increase in traffic. There is fear that the removal of the traffic island at the
intersection would make it feel less residential and lead to increased traffic. There was also
fear that the installed stop signs would decrease the delay vehicles currently experience with
the unwarranted traffic signal and would lead to increased traffic. Concern was expressed
for pedestrian travel across the intersection under stop control and for the lack of compliance
with the new stop signs. There no were major concerns about the proposed sidewalk or the
repaving of the intersection.

Staff explained that while there some minor traffic calming measures installed with the
reconstruction of South Lake Drive in 2003, such as the median islands and narrower lanes, the
reduction in traffic was most likely caused by the realignment of Novi Road, the construction
of West Park Drive and the opening of an on ramp to eastbound 1-96 at Beck Road. These~'•
improvements have helped to decrease the traffic on South Lake Drive from 7,400 vehicles .
per day in 1986 to 2,600 vehicles per day now. Further, we explained that the traffic signal is
no longer warranted, is not intended or recognized as a method of traffic calming, and
should be removed. The all way stop control that is proposed for the intersection will provide
better protection for pedestrians since all directions are required to stop (as opposed to the
open green phase under a traffic signal). We will work with the Police Department to
increase enforcement of the stop signs.

Based on the comments received at the meeting, we intend to continue with final design of~
the project, but will leave the median island in place on South Lake Drive while widening the
approach to South Lake Drive to accommodate fire trucks and busses. Additionally, we will
review the feasibility of adding some trees near the intersection to promote traffic calming.
We will continue to include the removal of the signal, rehabilitation of the pavement, and
construction of the sidewalk gap as originally proposed. Once the final design is complete,



we will post on the project webpage www.citvofnovLorg/southlgke to share with these
interested residents.

The traffic signal is currently flashing red in all directions and temporary stop signs have been
installed to establish a three-way stop at the intersection under a temporary traffic control
order. A permanent control order will be presented for consideration on a future City Council
agenda. Construction is anticipated to begin in spring 2011 with completion in summer 2011.
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dtyafnavLorg

TO:

FROM:

SUBJECT:

DATE:

MEMORANDUM

ROB HAYES, P.E.; DIRECTOR OF PUBLIC SERVICES

BRIAN COBURN, P.E.; SENIOR CIVIL ENGINEER DC
SOUTH LAKE DRIVE/OLD NOVI/ 13 MILE SIGNAL

AUGUST 24, 2010

The decommissioning of the existing traffic signal at the intersection of South Lake Drive, Old
Novi Road, and 13 Mile Road is part of the project to improve this intersection. The existing
traffic signal at the intersection was installed in 1986 at a time when traffic counts on South
Lake Drive were as high as 7,400 vehicles per day. The City has constructed two new roads
in the northern part of the City since that time that have diverted traffic away from this
intersection, including the "new" Novi Road alignment between 12-1/2 Mile Road and 13
Mile in the late 1990s and the construction of West Park Drive in early 2000s. The traffic
volumes on South Lake Drive have since decreased to 2,600 vehicles per day.

A traffic study was completed for this intersection in 2009 by the City's traffic consultant,
Birchler Arroyo. The study (attached) found the existing traffic signal to be unwarranted
based on existing and future anticipated traffic volumes, as well as other traffic design
parameters. The study recommended that the intersection be improved to increase the
level of service (an indicator of the time delay to proceed through the intersection), and to
allow for improved turning movements through the intersection. Based on this study,
improvements proposed to this intersection include the removal of the existing unwarranted
traffic signal, replacing the signal with all-way stop sign control, partial reconstruction of the
South Lake Drive approach to better accommodate large vehicles (e.g. school buses and
fire trucks), and other minor improvements that may be required folloWing further study of
the intersection during preliminary design.

The operation of a traffic signal is governed by the Michigan Manual of Uniform Traffic
Devices (MMUTCD). The MMUTCD requires the following steps be followed before a signal
can be removed:

A. Determine the appropriate traffic control to be used after removal of the signal.
B. Remove any sight-distance restrictions ds necessary.
C. Inform the public of the removal study, for example by installing an informational

sign (or signs) with the legend TRAFFIC SIGNAL UNDER STUDY FOR REMOVAL at the
signalized location in a position where it is visible to all road users.

D. Flash or cover the signal heads for a minimum of 90 days, and install the
appropriate stop control or other traffic control devices.

E. Remove the signal if the engineering data collected during the removal study
period confirms that the signal is no longer needed. Instead of total removal of the
traffic control signal, the poles and cables may remain in place after removal of
the signal heads for continued analysis.



Items A and B were addressed In the Birchler Arroyo study,
which Identified that an all way stop control would be
appropriate traffic control for the intersection if the signal
were removed. The sight distance at the intersection is
appropriate for an all-way stop. To meet Item C, staff
installed appropriate signs (see photo left) at all three legs
of the intersection in late July. In the past month, we have
received 15 calls from motorists of which 11 callers wanted
the signal removed and only four wanted the signal to
remain. Most of the callers that were against removal were
concerned about pedestrian use of the intersection. A

few, when informed of the proposed all way stop at the intersection, acknowledged that it
would facilitate the pedestrians.

The next step toward removal of the signal is to place the signal in flash mode for 90 days per
Item D. The signal will begin to flash red in all directions on August 26, 2010 for a period of 90
days. stop signs will be installed to supplement the flashing signals under a temporary traffic
control order that will expire at the end of November 2010. The improvements to this
intersection will be coordinated with planned improvements to the City's Landings Property
and the general alignment of the intersection will remain unchanged. As with other
construction projects of this nature, a public information meeting will be held to solicit public
input as part of the design development process, especially from neighboring homeowners
associations and businesses. We anticipate that by the time a permanent traffic control
order is presented to City Council for consideration in early November that a design
incorporating public input would be near completion.

The final step in the signal removal process would occur with the construction project. Once
the design is finalized this fall, the project would be bid for spring 2011 construction.
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2003 Edition Page 4B-l

CHAPTER 4B. TRAFFIC CONTROL SIGNALS-GENERAL

Section 4B.Ol General
Standard:

A traffic control signal (traffic signal) shall be defined as any highway traffic signal by which traffic is
alternately directed to stop and permitted to proceed.

Traffic shall be defined as pedestrians, bicyclists, ridden or herded animals, vehicles, streetcars, and
other conveyances either singularly or together while using auy highway for purposes of travel.
Support:

Words such as pedestriaus and bicyclists are used redundantly in selected sections of Part 4 to encourage
sensitivity to these elements of "traffic."

Standards for traffic control signals are importaut because traffic control signals need to attract the attention
of a variety of road users, including those who are older, those with impaired vision, as well as those who are
fatigued or distracted, or who are not expecting to encounter a signal at a particnlar location.

Section 4B.02 Basis of Installation or Removal of Traffic Control Signals
Guidance:

The selection and use of traffic control signals should be based on an engineering stndy of roadway, traffic,
and other conditions.
Support:

A careful analysis of traffic operations, pedestrian and bicyclist needs, and other factors at a large number of
signalized and unsignalized locations, coupled with engineering judgment, has provided a series of signal
warrants, described in Chapter 4C, that define the minimum conditions under which installing traffic control
signals might be justified.
Guidance:

Engineering judgment should be applied in the review of operating traffic control signals to detcrmine
whether the type of installation and the timing program meet the current requirements of all forms of traffic.

If changes in traffic patterns eliminate the need for a traffic control signal, consideration should be given to
vi 't a dec' 't 't a r r' e It 'n 'v tie' .

ption:
If the engineering stndy indicates that the traffic control signal is no longer justified, removal may be

accomplished using the following steps:
A. Detennine the appropriate traffic control to be used after removal of the signal.
B. Remove allY sight-distance restrictions as necessary.
C. Inform the public of the removal study, for example by installing an infonnational sign (or signs) with

the legend TRAFFIC SIGNAL UNDER STUDY FOR REMOVAL at the signalized location in a position
where it is visible to all road users.

D. Flash or cover the signal heads for a minimum of 90 days, aud install the appropriate stop control or
other traffic control devices.

E. Remove the signal if the engineering data collected during the removal study period confirms that the
signal is no longer needed. Instead of total removal of the traffic control signal, the poles and cables
may remain in place after removal of the signal heads for continued analysis.

ection
Support:

When properly used, traffic control signals are valuable devices for the control of vehicular aud pedestrian
traffic. They assign the right-of-way to the various traffic movements aud thereby profoundly influence traffic
flow.

Traffic control signals that are properly designed, located, operated, and maintained will have one or more of
the following advantages:

A. They provide for the orderly movement of traffic.
B. They increase the traffic-handling capacity of the intersection if:

I. Proper physical layouts and control measures are used, aud
2. The signal operational parameters are reviewed and updated (if needed) on a regular basis (as

engineering judgment determines that significant traffic flow and/or land use changes have occurred)

Sect. 48,01 104B.03



Janul'lIy 9, 2009

Brian T. Coburn, P.E.
Engineering Dep,lItment
ellyofNovl
45175 W. Ten Mile Road
Novi, MI48375

Subject: Traffic StudY Rapol'tfor Intersection oHlld NllVi, 13 MlJe, and South Laklil

Dear Mr. Coburn:

We have completed our sludy of the above Intersection (see Figures 1·2, below}. conducted per
our City-approved proposal of December 2, 2008. This report summarizes our recommendations,
data collection. analytical findings, and field observations.

Recommendations

1. The existing unwarranted lraffic signal should either be removed or operated in flashing mode
(red In all three directions) at all times. The cycling operation of the signal should replaced by
all·way STOP signs, and the stop bar on the northeast·bound Old Novl Road approach moved
somewhat closer to the Intersection (by an amount to be determined under #3, below).

2. South Lake Drive near Old Novl /13 Mile should be redesigned and partially reconstructed to
better accommodate large vehicles having alegitimate need to lurn onto South Lake Dr. from
bothlhe east and south (e.g., school buses). This might involve flaring out the northern curb
and removing the off·tracking apron, and/or tapering the south end of the boulevard island,

3. To properly design for larger vehicles. asurvey should be done of the road edges and existing
lane striping within 150 fl of the intersection in all directions. We would then be In abetter
position to sketch our recommended design changes, (The 2003 reconstruction plan for South
Lake Drive, prepared by others. shows only the South Lake Drive leg of the Intersection.)

Data Collection

Bdthtrafflc volume andcrash dala Were obt$lt1ed. VolUmedat!) inc.ludelheresUlls of manual
counts done by Birchler ArroyoAssoclatesdurlngthe7:OO.9:00a,m.and 4:00-6.:00 p.m. peak
periods on WedneSday. Dec.ember 10,2008 (detalledln AppandlxA). Also,to checkon recent
traffic volume trends, hourIY!Wo-way counts for Old Novi R.oad were retrieved from theSEMCOG
data base (see appendixFlgure M),

Crash data were provided by the Traffic Improvement Association (TIA) fqr the iatestavallable
Ihree calendar years, 2005·2007. Thesedetlilll<Jdclala appearln AppendiX El,alpng With pur
summary of the 19 repOrted crashes (Table 8-1).

Birchler Arroyo Associates, Inc. + 28021 Southfield tid., Lathrup Viliaga; MI 4807G + 248·423·1778



Figure 1. Vertical Aerial
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Figure 2. Birdseye A.erial
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Figure 3shows the intersection's current movement volumes during the AM and PM peali hours,
which were found to be 7:30·8:30 a,m. and 4:45·5:45 p.m. These counts yield lwo·way volumes
on Old Novi Road just south of the intersection of 105 vehicles and 217 vehicles, respectively.

Table 1compares, for selected hours, the current two·way volumes 011 Old Novi Road to the May
2004 volumes reported by SEMCOG. Note that the volumes obseNed in 2004 i78ve decreased
some 20..25%. This may reflect areduction in cut-through traffic using Old Novi Road leaving and
returning to South Lake Drive, likely due to such factors as the completion of the full-service 1..gel
Becli Road interchange as well as the traffic-calming reconstruction of South Lake Drive.

HOlifStaiiil1g Dec 08 May Q42 Doc 08 :May 04

7:00 ain 99 147 0,67
~~~._-_.- _ , , ,...•-._..•.__.._~-- -_._ _ _ ~

7:30a011 10~ 0.75(ilVg,)

8:00 am 96 115 0.83

4:00 pm 182227 0;80
I------.:.--·I----~I---

4:45.pl1'J1 217 0,80 (avg,)
"'''''1

5:00 pm 221 278 0,79

I Peall hourin Dec OS
, From SEMCOG website

With respectto the design year of2028, webellevethatit is reasonable toasBume thatamodest
rate ofposillve trafficgrowlh will Jeplace the recent decline noted above. For lhissludy, weare
Iil~~umlngan avera~e annual growth of 1%,Compoundedannually over 20 yeal"$,this means that
2028 volumes could exceed current volumes by 22%. Figure 4 reflects suchan adjustment.

Traffic SignalWarrants

Of the el~htsignal installation warrants appearing In Ihe2005 MichiganManual alUnitol'm fraffie
Control.Devices, the one we have generally found to be most easily metis the peak·hourvolume
warrant, officially Part Bof "Warrant 3, Peak Hour" (exoerpted in Appendix OJ, Warrant3has two
parts; wUh Part adealing only With peali.hour volumE/sand Part Adealingwith both cumulative
peak-hour delaY<lndtheassoclated volumes, Only One of the two parts of Warrant 3must be met
for thewarrant to be met,snd only one warrant of the lolal of eight must be metto permit (butnot
require) acycHng signal.

Flgure.3 indiq~tes thOlt the hi~h~$t two·wa~pe<lk ..hour volume on th19"maJor" rOa~j atthlslhtersec·
tlon Is 9Qw 374 vehioles in the PM peai~ hour (total ofthe NEB andSWElapprOaches), Since th.e
applloabl19 warrant r::llatt In Appendix Cbegins at 400 vehioles, the sighal ;s clearlV unwarranted,



Figure 3. Current Peak-Hour TrafficVolumes

UISCUlll murn
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XlV, where;
X=7:3lHl;30 AM
V=4;45-5;45 PM



Figure 4. Forecasted 2028 Peak.HourVolumes1

A
Le",md

XIV, where:
X=7:3(;.8:30 AM
V=4:45-5;45 PM

I Cummt\Doo08j
volumes increased
1% I year, compounded
lll1nuaJ!y (ormullipfred
by alador of1.22).
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Current and Future LeI/ills of SGlvice

8yl10l1(07 capacltx analysis software was used 10 prediot average vehicular delays, associated lellels
of servloe, and queue lengths, As briefly explained at the beginning of Appendix P, the level olservlce
(LOS) lora t!'afficmOllemeh!, approach, or Intersection isa leller grade belween AaMF, assigned by
lheanlilly$is software based on lhe average delay per vehicle predicted in acomputersimUlation, An
overall level of selvice of 0 or better islypicallysought in an urban or suburban area,

Table 2summarizes lhe LOS results obtained from our analysis ofthe intersection, the flrslblock
of thelable presents lhe c\lfrenl operallon, which overall Is LOS CIn the AM peak hourand LOS 0
In the PM peal( hour, While these levels are normallY. conslderedacceplable, the Dlnlhe PM is
Il'lrgely due to LOS Flor noltheasl-boundleft lurnsonlo South Lake Drive, which muslyield tolhe
higher volume of southwest-bound right turns from 13 Mile (lhere is no left-Iurn signal phase),

Table 2. Levels of Service atOld NoVi liS MUe I South Lake:
existing Signal \/, AlteroatMl AII*Way Stop Contrail

Approach! Movement· Volume Avg, Delay LOS Volume Avg, DelaY
(veh) (seclveh) (wll) (seclveh) LOS

NEB'

SWB*

SEa L'" R 175 26,3 C ,_1s:;36;:..·~!-i'iii':r--4~~~--1
NEB L 10 30,7 C 70

T 11 25.0 C 74
swa T+ R 99 26.4 C 230

Current (200$\ Trafflc - With All-Ws Lieu of Sional
Overalllntsrseclion 295 $,6 510

SEa' L+R 175 9,1 ::+::t~::~::~::~
l---'""N=EB::".'--1r---~L~---I'-':";1CO;:'---+--17"",2:---+ A _-41::;..0'~1--~;'-'-+--'+--4

T 11 6,1 A 74
SWB' T"RSS 8.0 A 1-~23''::'0-+--'~'---+---'"'-

1_~_~ -T'""'~F=ut""ur"",er20=28) Traffic - WIl,,,,-hA~lwl·W"",a'f..•S"'I""OIl:;..._--.----___.--
Overallinterseclion 359 1J:r-r- A 621

'-·"'E:';;B*;::':·;;:"::';'=7"L::;:;"Ri--1I---;2:T13~- 9,8 A --'i16:£,5_+-~;::-"+_~_1

L 1.2 7'3:£J3A. 85
T 13 6,2 9~O-~--+Fi:---

T+R 121 8.3 ~1_.L-~~-L.._="-.J

, ~~VGI or$arvlce(LQs) Msed on aversg$ q~lay pervellicle., IIle lallercompuled wlihSynollrq lOsoltware bssed on Ihe Highway CapacUy
Man~sl, Special Reflllrt209, TfilnSp<:Irtetion Reso3lch Soard, 2000, $¢e.Appondlx Dfordelsll~

! SEB. SOUI11a81l1-bound(S, Lake), NEB. norU,oll$I·!xIund (Old Novl), and SWS • sculhwesl-!xIund (13 Mile), •denolasSTOP sign control.
, L~ left turn, rolhwilgh movement, and R=rlghtlUrn,

Birchler Arroyo Associates, Inc. '*' 28021 $oulhfietd Rd., Lathrup 11111 age, M! 48076 • II: 248-423-1776, F: 248·423·1793
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The second block of Table 2shows that the replacement offhe existing cycling traffic signal by elf.·
way STOP sign control would Improve current peak-hour LOS rather dramatically, to an Ain both
peak hours. The third block of the table shows that all-way stop control would continue to provide
LOS Aunder the traffic volumes projected to year 2028.

Recent Crash History

As indicated in appendix Table C-1, the annual intersection crash frequency in 2005, 2006, and
2007 was 11, 7, and 1, respectively. While crash frequencies typically vary significantly from year
to year at lower-volume intersections such as this one, the downward trend in this case is rather
remarkable. Clearly, decreasing traffic volumes would be one contributing factor, but It remains
unclear what other factors may be at play.

The average annual crash frequency in 2005·2007 was 6.33 crashes per year. Assuming that the
total PM peak-hour traffic volume now entering the intersection is 10.2% of the daily volume as it
was In 2004 (per FigureM), the average daily volume now entering the intersection Is 5,000
vehiCles. Further assuming tliat the current entering volume is the bes! available estimate of the
average entering volume in 2005-2007, the resulting average crash rate In those years was 3.5
crashes per million vehicles. Applying procedures and test vaiues found in the 2nd edition of the
SEMCOG Traffic Safety Manual, we find tbat tills is not a 'VllglJ-crash" intersection (the average
observed crash rate of 3.5 was less than the critical crash rate for this type of intersection of 4.0).

Furthermore, we are of the opinion that neither our crash summary (Table C-1) nor the TIA
summary tables (also In Appendix C) show any signifioant crash patterns that may Indicate the
need for aparticular form ofsafety mitigation. There was only one crash resulting in incapacitating
injury (level A), and It involved asingle vehicle operated after dark by an alcohol-affected dliver. In
addition, there were only three other crashes involving "possible" injury (level C).

Field Observations

Under tile curren! two-phase signal operation, all left turns from northeast-bound Old Novi Road
must yield to traffic on southwest-bound 13 Mile Road. This means that 70 left turns In the PM
peak hour must yield to 230 oncoming vehicles on 13 Mile, most of the latter (83%) turning right.
As shown above, Synchro predicts that this results in relatively long delays for the left turns.

Observations by our traffic count supervisor suggest that the desire of those ieft·tum drivers to
minimize their delays sometimes results in left turns starting before oncoming traffic fully clears the
Intersection, apparently reflecfing the assumption that oncoming traffic will invariably turn righl.
Cases were noted where southwest-bound through drivers used their ieft-turn signals, either due to
the curve (Figures 5·6) or to show that they were not turning right.

Figures 7and 8confirm that larger vehicles turning light Into South Lake Drive are unable to do so
wilhout encroaching on areas behind the curb-and-gutter. An off-tracking apron, not shown In the
original reconstruction plan, was laler added to accommodate these tums (also note lhe gray lrafflc

Sirchler Arroyo Associates, Inc. "" 28021 Soulhfield Ro., Lathrup Village. MI 48076 V: 248-423-1776, F: 248·423·1793



Figure 6. Northeast·bound Olel Novi Road

Figure 6. Southwest·bound 13 Mile Road
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Figure 7. Southeast-bound South Lake Drive

Figure 8. Off-Trackil1g Aprol1 at l:l1tral1ce to South Lake Dt'ive
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wear on, and even north of, the apron shown in Figure 2), Even with the apron, we noted
numerous marks and gouges in the north curb of the island (look closely at Figure 8),

We suspect that larger vehicles turning lef! onto South Lake Drive also have to Use the apron
and/or "swing wide" and enoroaoh on the northeast-bound lane as they begin theIr tum, Our
preliminary use ofdesign-vehicle turning templates on an approXimately scaled aerial photo
Indicates likely problems for larger vehicles entering South Lake from both the east and south

Conclusions

From the above, It is clear that acycling traffic signal at this location is no longer warranted, Since
the reduced traffic volumes do not warrant asignal, we also believe that they do not warrant a
large capital Investment (such as the possible Installation of aroundabout), The Intersection
should be controlled by all-way STOP signs, At the City's option, the existing signal hardware
could be retained indefinitely, with the signals placed in full-time flashing-red mode as away of
alerting drivers to the stop reqUirement.

It also appears to appropriate to refine the intersection's design to better accommodate legitimate
design vehicles (e,g" school buses), In the next construction season, we believe that the City
should strive to Widen the entering throat of South lake Drive, by flaring the north curb and/or
tapering the end of the boulevard island, Accompanied by all-way STOP signs, the wider entering
throat for South lake should not increase the road's appeal as apotentiai cut-through I'oute.

Please let us know If you have any questions or comments regarding this report, As indicated in
Recommendation #3 (above), we would be glad to further assist you with the preparation of a
conceptual redesign of the South Lal,6 Drive side of the Intersection,

Sincerely,
BIRCHLER ARROYO ASSOCIATES, INC.

~+
Rodney L, Arroyo, Alep
Vice President

lJ!~d-~
William A, Stimpson, P,E,
Director bf Traffic Engineering

BlrchlQr Alroyo Associates, tnc, <I'- 2$021 Soulhnold Rd., Lathrup VillagQ, MI 48076 • v: 2411-423-177S, F:2411·423·1793



APPENDIX A:

TRAFFIC COUNTS



TRAFFIC STUDY OF OLD NOVI RD /13 MILlE RD I SOUTH LAKIS DR
AM Turning-Movement Count· All Traffl"
Wednesday, December 10, :C008

15 MINUTES SEE! SoUth Lal<~
ENDiNG

7:15
7:30
7:45
8:00
8:15
8:30
8:45

TOTAL

52
103
182
265
338
398
459
526

TOTAL
Tuminll·Movement Oounts bv 1S-Mlnu!e Interval

15.IVlINUTES SEE! SotlthL"lKe SWB 1.3 Mlli(l NEB Old N(l\II
EN~DfNG LeT RT·. Tli RT LT TI-1

tc....~~ 26 10 4 9 12 52
r. 19 13 7 4 1 1 51

8:00 43 .11 11 15 12 83
8:15 36 s. 11 12 2 4 7;1
s:30 24 4 15 10 52 60

10 11 295
12 10277
11 12 261

.11 LeT I· ~TH~~"'~r--I_ 265
286

TOTALII NEB Old Nov! IISWEl13 Mite

50 43
50 44
50 49

TH RT
35 40
42 43

LT RT
126 46
136 43
14134
132 29
122 23

SE.B So.ulhUke

7:46
7:30

8:00

HOUR
BEGINNING

7:00
7:15

Hourly Total

HOUR
BEGINNI

7:30

NEB Old Nov!
LT

TOTAL

:195

0.89

3.7%



TRAFFIC STUDY OF OLD NOVI flD /13 MILE flD / SOUTH LAKE DR
PM Tumlng-Movt1iment CQunt· All TraffiC'
Wednesday, Deoamber 10, 2008

Cumulative Tumin

6:00

4:30
4:45
5:00
5:15
5:30
5:45
6:00

TOTAL

HOllrly T<>tal
HOUR

BEGINNING
4:00
4:15
4:30
4:45
5:00

PM fleak HQur
HOUR

BEGINNING
4:45

PeroentLarge Vehicles

47
83

109
12
149
158

0,0% 0,0%

SW1313 Mile
TH RT

14'1

39
0,89 0,80

0,87
0.0% 0,5%

NEB Old Novl
LT TH
66'--1---;

NEB Old Novl
LT TH
70 74

0,92 0,93

0,0% 1.4%

TOTAL

84

TOTAL

06
464
458
510
477

TOTAL

510

0,90

0,4%



TRAFFIC STUDY OF OLD NOVI RD 113 MILlS RD JSOUTH LAKE DR
AM Tumlng·MevsMflflt Count· Larglil Vehicles Ollly
Wednesday, DecliIMber 10, 2008

15 MINUTES SEe South Lal,e
CUMulatiV!lTumlll ·Movement Counts

TOTAL

o
1

8:45

8:15

7:45

7:15

8:30

7:30

9:00

1,\:00

ENDING
7;15
7;30
7:45
8:00
8:15
8:30
8:45
9:00

TOTAL

o

2

o

4

24

L

.' Pesk hour for overalilrafllc:
3 school buses SEll LT, 3 school buses SWI'l RT, & 2SU trucks NE8 LT.

PHF,(peak+lourFaclor) II-':::::::::..,,,k,":::'::':::--ll-"';:'

TOTAL

18

0.50



TRAFFIC STUDY OF OLD NOVI flD ! 1J MILlE RD! SOUTH LAKE DR
PM Turning-Movement Count· Large Veilleles Only
Wednesday, Dflcember 10, 2008

CurtlulaliVil Tuming-Movemenl Counls
15MINUTES SESSQulhLal(e swe 13 Mile NES Old Novi

ENDING LT Rf Tii HT LT Tii
TOTAL

$:30 1 OQ 5 t 1

3
5
6
()

6
8

5:46 .1 oJ) 5 1 1 8
6:00 1 0 Q 5 1 1 8

Turnin:Movement Counts b 15-
15 MINUTES SE

ENDING
4:15 0
4:30 1
4;45 0
6;00 0

o
5:30 0
6:45 0
6:00 0

TOTAL 1

o
o
p
o
o
o

TOTAL

TOTAL

0.50

TOTAL

• Peak hour for overall traffle:
i UPS truck awe RT.

4

ewe 13 Mile
Tii R

1 0
1 0

o 1

o

LT RT
SEe South Lake

eES Soulh Lake
RT

4:00
4:15

HOUR
SEGINNING

HOUR
B-GI

PHF (Peak.rlour Factor

Houri Tolal

@4:00:1 bus 6GB LT, 3 buses & UPS trk 6WB RT, & 1bus NEB LT.

PM Peak Hour



Data of Count l

Day of Week :

Countv:

Communitv:

PR Number:

From ~Iile Point:

To Mile Point:

24 Hour Count:

5/17/2004 to 5/18/2004

Monday

Oaldand

Novi

621910

0.000

0.445

200

150

100

o
12l\fn 2lIm 4am sam Il!im . l1~Jn 11l1ll Spfil 5})In Ipm 9Pio tlllm

250

21

IH

183

134

109

43

Hour Count Houl'

12 am -1 am 14 Bam·gam

lam·2am B 9am ·10am

2am-31l1'O 7 10 am •11 am

3am·4am 3 l1arH2pm

4am"5am 10 i2pm· 1pm

Sam·6am 42 Ipm·2pm

6am·lam 115 2pm·3pm

1am"8am 3pm·4pm

Cdunt Hour Count

4pm·5pm

110 5pnHpm

116 6pnH pm

149 7pm·Spm

166 8prH pm

181 9pnHO pm

202 10 pnj •11 pm

182 I1pm·12am

Figure A-1, Two·Way Traffic Volumes in 2004 OIl Old NeW! Road (SE:MCOG)



APPENDIX B:

CRASH DATA



Table B-1. Summary of21105-201l7 Crashes at Old Novi f 131111ill~ f South lake

Crash Type Condition

I
K ABC aUgh! WealherOIher

Day Dry 3

Dark Dfy <I

Day Dry 2

«NBH-Oi..T? Day Dry :3

l\loo-coillsoo Dark Of}' 1
,

2

Day Dl)I 5

Day Wet 2

Day DIY 1 1
Day DIY :2

Day Dl)I 1 2

l.Jarlt snoWy "Dark Dry "Day Dry I 1
Dawn wet 3

Day Dry :2 3

Dark Dry 2
Day Dry 2

<4Veh~ Dry {)

Backed

Tafelii'ofPersons 1 <\ 152

Rear

Hit rear ofSB

Hi! rear ofNB

HilrearolEB

Hit rear of WB

Hil rear ofWB

BacRed into WB

WBSB

EBl NBT

Old Nevi l'8 of8m

Localfon

CiJl1terollntellioolion

Sm15' NW ofOld Novi

13Mile 50' EofOld Novi

Old Novi 10' Nof 13 Mile

Old Novl 50' N0113 Mila

.

13M!le 10'WofOldNovi

13Mile 100' Eof Old No'll

13 Mile 3' E01 Old Novi

OldNovi1ll'NEofi3Mi!a SB Nfl

Driveway 15' WofOld Novi

_ _13_Mi_lie_7'-5....,'N_E'-li_W~ld.'-N~O_vi+_-+I_-t~~~~~~~EB t---+--_+--'-'--+------f--'-'--f--"-'-+--+~+__+_____i_+_J,OldNovi10'Nol13Mile HitrearofSB

Genreroflnlersecliolt

Dale

1 Hll-!l5

2 2-1JS.05

3 ~2g;.{l5

<\ 6-0lHl5

5 I 6-25-05

8 7-m5

7 7·1M5

8 8-05-05

9 9-0ll-!l5

10 10>11'-05

11 12"31-05
12

13 1'27'-08

14 2-08-06
15 4-28.06

16 6-03.06

17 9-26-05

18 10.03'05

19 1



Intersection Crash Report
WIlliam Stimpson (Old Novl, IS 1~lIe Rd t South Lake Or)

Dat..s: 01/01/1005· 1a/3l/2007
Roads: Old Novl Rd / S (0· 0,(4)

13 Mile Rd I W(1.98 - M6)

Criteria:
TIA Traffic Crash Analysis Tool

Report Printed On 12/17/2Q08

#J, l.ocatlo"' NOVI (O,OJ) 30 feet S ofl3 NILe
Crash pate: 01/18/2005 bay: rue Hour: lpm
InJurie. 1(, 0 Inj A: 0 Inj Il: 0
CV'I', NOVI Area: drlvwy at Intel'

Weatha):'J clear
lnj C, 0

HIlD' N

Roadway: dry
Inj 0' 3
Drug., N

Crash 10: 5887920
light, day
HQ:1Aft '$S';S11l1ne
Complaint No, 05003S83

Unit No
1
2

Veh Oil'
S
iii

Action I'dar
changelanes
go straight

Event j,

veh In transpt
\leh In transpt

Event 2
none
none

fiiwnt :;I

hone
none

fiivent 4
I1pne
none

Haz AcUoll
fall to yIeld
no.ne

"eh Wpe
car
car

Damage
Illslde
risld.

Location. 13MllE (2,03)
Crash Pat,,: 02/05/2005
Injuries 1<: 0
eVT: NOVI

NOVI
Day, HaUl" 7pm
Inj A. 0 Injll' 0
A're'a: ddvliJY'atlnter

Wellih"r: clear
Inj e. 0
HIlD: N

Roadway: dry
Inj 0' 4
DrUIlS: N

Crash 10. 5928917
l.lght, dark/Unltd
How, ,,'ond
Complaint No. 057090

Unit No
1
2

Veh Illr
E
W

Aotlcm Prior
backing
stop on rood

EVMi 1
veh 111 transpt
veil In transpt

Event"
none
none

fiivent 3
npne
none

Event 4
none
none:

Ha~ Action
Improp backing
nOrt¢

Ver,1'ype
car
car

Damage
atn'¢t,ll'

cirfrni

-------------------------------
l.o.atlom W13 NILE RO (2,03) 0 of NOVI RD

Crash IlOl,e, 03!?9/200S Ilay. Tu. Hour: 4pm
Injuries If: 0 Xnj 0 Injll. 0
C\fl'l NOVI Are.. Inter other

We.th,,"" clear
Inj C. 0
HIIO, N

noadway: dl'\'
Inj 0' 2
Drugs, 1'1

Crash Xl>! 6008782
Lil1ht: day
How, r"'end
ComplaInt No~ 0516236

Unit No
1
2

Veh Dlr
W

W

Action !'rlor
go straight
stop on road

Event 1
loss of control
veil In transpt

event :<
v.hln lranspt
nOile

evenl til
none
rt'Oi1B

event 4
hOne
holi~

Hn AcUo"
unabl. 10 stop
none

V!lh Type
car
pickup

llamag.
ctrfrnl
ctrrear

#4 l.",."tl~ms i.AKi!lI:)R (1.36) JSfeoiNW "fNOVi RO
C.tash Pate. 0$/06/2005 llaV, Moo Hour; 3pm
XIIj~d••.1(. 0 Inj~. OXnjf!l, 0
CV'l" NOVI Ar"a'U!1lm

W.ather: ,lea,'
Xnjc, 0
H~Il:· N

Roadway, dry
tnj O. 3
Drugs, N

Crash til: 6074294
Light' day
How, other
Complaint No, 0529302

OnllNO If"" Oir Action !"rhl'r IiW,mt 1 l!''''l'It ::! EVenta evenl4 Haz Aetli>n
1 N left turn veh In lranspt none none l1()l1e unknown
2 s go straight veil In tronspt 110rHa nooe oone unknown

Ven Type
car
car

Damage
etrfmt
Illsld.

itS tlle"tron, i03 MILE IlP(2,02) 60 feet Eoli NOVIIlD
Crsoh P'a!e: 00/25/2005 P"YI sat H.our, oam
Injuries 1(: 0 trtj A' 1 tnj Il' 0
CV'r, NOIII Il,re",Wght,ilniel

Weath,w, dear
tnj C' 0
HBD' Y

Roadway, dry
Inj 0' 2
Drugs, N

crash 10' 6052228
LIght. dark/unltd
How, other
Complaint Na. 05330Bl

IJnllNo V~h Ill. Action Priol'
1 " go straight

event 1
otlor noncolllsn

Event ::l.
t'H:m:e

Event 3
nol1e

Event 4
none

Haz Acllon
unknown

Voh Type
(:ar

Damage
none



ilG LocatIon: N NOV! IlO (0.01) 25 feet S of 13 l~lLE RD
Crash Oat", 07/03/2005 Day: Sun Hour: 2pm
Xnjurles 1(, 0 lnj A: 0 Xnjlilr 0
C\fI', NOV! Are.: Inter othor

Weather, dear
Ioj C: °
HB!), N

R.oadway, dry
tnj.o; :5
Prugs, N

Crash n:l: 6075044
LI~ht: day
How, rr-end
Complaint NtH 0534841

Unll No
1
2

Veh Dlr
N
N

ActIon 1'1'101'

start on road
stop on road

event 1
veh In transpt
veh In transpt

Elfont 2
none
none

Event :3
none
opne,:

Event'!
none
OQllt:l:

H.z Acllon
unable to slop
none

Veh Type
car

Damage
ctrfrnt
ctrrear

------------------------------------------------
1t7 Location:1;:lMILE RO (2.03) 10 f""U, of NOVI RO
Crash Dat,,:07/18/2005 b'aV' Mon Hour, Sprn
XlljllrIeSl{, 0 Xnj A:O. tnjl!l: ()
CW: NOV! Ate.:strght.unrel

Weather: cloudy
Inj C, a
HllD' N

~o.<!way, wet
Xnj 0: Z
bra,sst ., N

Crash 11:': 60742G8
LIlIht: day
HoW: rNt
ComplaInt No. 0537990

Unit No
1
2

VahDlr
W
W

ActIoll prIor
right turn
~tqP9rl ,I'9Jld

Evant 1
veh In transpt
veh In t,anspt

~lfent 2
none
tlohe

Evellt II
Ii-ong
none

E"e"t 4
ntH'll:!'
none

H." Action
unable to stop
none

Veh Type
pickup
car

Damage
<trlrnt
f;tiTear

#8 Loea!lon: NOVI (0.00) 10 feet Nof 13 MILE R!)
Crash bate, 08/0$/2005 Day: Frl lieur: 2pl11
Xlljurles 10 0 Inj A, 0 Inj B: °
CV1, NOVI Area, Wi! Intel'sectlon

Weather: clOUdy
Inj t, 1

HllD' N

Roadway, dry
Inj 0' 1
Drugs, N

trash II>: 5079565
Light, day
HOW' angle
Complaint No, 0541452

l./nlt No Veh DIf Actl<>n 1'1'1<:'" ~\tent 1 E"<i'nt :l- Evallt:> E"ent 4 Ha2Action Veil Typ" Dama!!"
1 F. l"fNurn Veh In transpt nem!;! none i1,on¢ fall tliYleld PICkUp rtltnt
;j I~ 9Qstr"ight yeh In fran?pt none ndnf,! f'I'one n~;m:¢ van ct\frnt

II~ Looatlon: 13 MIlE RD (2,03) 10 feet W of NOVI RD
Crash Date, 09/08/2005 Day. Thu Hour: 1pm
Illjurles I{, 0 Illl A: a Inj Il: °
C\fI': NOVI AI'o., w/llnterseoUon

Weather: cleal'
Inl c. °
HBO, N

Roadway, dry
Xnj 0' <
D,ugs. N

Crash IO' 6143915
Ught, day
How: angle
COMplaint No: 0547970

Onlt No Veil Dk Action Prlor Event 1 Event Z Ev,,"t 3 Evellt 4 Ha~ Adlol)
1 W go straight veh In transpt none none none dlsrgd trar ell
< 5 go straight yeh In tral1s,pt none none none none

Voh Type Damag"
tar l'trear
car <trfrnt

11),0 Loc~tlolj:JIlOvl RD (0'00)), feet SWof S I.!\I<EDR
eraa!l pat", 1Q/11/2005 Day: rue liour: 3prn
Injurl¢" f(, 0 Illj A10lnj El: 0
CVT, NOVI Area, Wli Intersection

Weather: cloudy
Inj C' 1
IilllH N

Roadway, dry

InlO: <
Dru!!", N

Light: day
How:: rr;'end
Complaint No, 05054634

Unit No VehDlr ActIon!>rlor EVent 1 ~vent2 iEvellt II Evellf4 He. Adloll VehType Damage
1 E go straight veil In tn:'tnspt none none none unable tasto!, van ctrfrnt
2 ~ stop'on road veh In transpt none nono none none car ctrr-ear

#11 loclltlo,."13MlLiE (2.92) 7$ feet NEqf NQVIf\D
Crash Pate: 12/:s1/20()5 Oay' SIlt Ho.lJr: 1arn
ltlJlJ~i<'. f{,0 lnj A: 0 InlS: 0

'fiIe.ritJ1Gn snoW
In! c: 0

~riitfdw;ay~snowy·

Xll! 0' 4

crash 11): 62<8836
light' dark/ltd
How, angle



tIlT, NOVI

O"it No
1 Ii
Z W

Aetlo"
right lum
stop on ""ad

Eve"t 1
loss of control
voh In t",nspi

HIlIl, N

li!v"nt Z
x center/modlan
none

::l
veh In transpt
none

N

li!v."t 4
none
none

Voh
cat
pickup

0571913

--------------_._--------~------

Location: NOVI (0.00) 10 feot N 0113 MILIi
Crash oat,,: 0112212006 Day: Sun Hour: 2am
injuries 1(: 0 In,! A: 0 In,! Il: 0
CI/"f: NOVI Ar"a: Intor olhor

W"alh".. doar
X"j c: 0
Will): N

RoadWay: dry
Inj 0, 4
DrUIl.: N

Crash 62,44112
!.19M' darklltd
How, rr·.Jld
Complaint No, 1155306

Unit No
1
2

Veh Olr
5
5

Adlon PrIor
stop on road
go straight

Event 1
veh In ll'ahspt
ran ofl road/r

event z
11()11~

none

E"ent"
none
none

Event 4
none
none

HllZ Action
none
nogl drvlng

V"h Type
pickup
ctH'

Pamag"
rtrear
etrfm!

Location: N NOVI (0.00) 0 feet)( MILE;
CrasI10"t", 0l!2712006 Pay, Frl HllUr: Spm
Xnjurle$ 1(, 0 In} A' 0 tnj Il, 0
C\fT, NOV! Are", w/I Intersection

Weather: clear
tnj C, 0
lillO' N

Roadway, dry
Xnj 0' 1
Druss' N

Crash 10: 62557JA
tight, day
How, ho-It
Complaint No' 0626430

Unit No
1
2

Veh Plr
E
N

AetIOn!'rl"r
left tum
go straight

~"ent 1
veh In transpt
veh In !ranspt

li:vent :I
I1pne
none:

noDe
none

~\I$nt "
none
D,one

HIJl% Actloll
none
none

\lllh Type
pIckup
smllruck

Damase
rtslde
ctrfrnt

Location: S NOVI RD (0,00) 50 feet Nof MILE RD
Crash DatOl: 02/031200$ Day, Frl HOIlr: liIam
Xlljurl"s 1(, 0 tnj A: 0 Xnj III 0
C\fT, NOV! Are.: strght,unrel

We.~her, rain
Xnj C' 0
HSIl: N

Roadway: wet
Inj 0' 3
Drllga: N

Crash ID: 6261750
Light: dawn
How) cr"ll
CoMplaint 1\1o, 067953

UnIt No
1
2

Veh fllr
5
S

Action Prior
g~ straight
slow/stop on rd

event 1
veh In transpt
veh In transpt

EII'1I1t :1;

ntlne
!Hme:

~vant 3
none
none

Event"
naOi;!

none

lIa" Action
unable t~ stop
hcin~

Veh TypJll
pickup
car

Dam.ge
l'!frnt
Iftre..

/tIs Lot.tlon: 13 MILE ~fl (2,1)1) 100 feet NOVI RD
Crash Pate, 04(2$/2006 Clay: frl Hour; Gpm
Xnjurles 1<: 0 Inj A' 0 Xnj!il: 0
c\fT: NOVl Area' Inter other

Weather; dear
X"j C: 2
Hllfl, N

Roadway, dry
I.nj 0' 3
Drug., N

Crash IO' 63:32080
Light: day
How: "'end
Complaint No, 06276152

Unit No Vehblr Aetlocn Prl"r EII"nt 1 Ellent 2 Event" ~vel1t4 Halt Aetlon Val! Type O"mage
1 W go straight park¢d v¢hlde no!'lC i10fje nI.lt!e UI1"ble to slop van etrlrnt
2 W slop On road ven in traosp! none none none none car ctrfrnt
3 UN unknQwn I1Qne noM nOne none none wnkn wnkn

LOClltlon: 13 MILE Rtl (2.0$) 3 le$te of I:lOVI Rb
Crash Date, 0$/0312006 Oay: Wad Hou,', 1ipm
Injurl•• 1(, 0 Iilj A, 0 tnj 6: 0
Cltr, NOVI Mea, wll Intersection

Weathar, clear
Xnj C, 0
H6D' N

Roadway: dry
Inj 0, 2
DI'Il!!S' N

crash Xll' 6334341
Ught, dark/Ilnltd
H<:lW, ho-It
ComplaInt No' 0629237

Event :I ~vent 3 Event 4 Haz ActIon Veh Type Damage



E
E

go straight
lelt Wrn

vohln transpt none
veh In transpl

none
none

non:e
none

dlsrgderaf ell car
"GJ'it;, c,ar

clrfrnt
<trEmt

---,--'--------------,-,--------------
l.ociiltlom NOVI RP (0,00) 10 foet NE MILE

Crash D"te' 09/25/2006 0"1" Mar Hour: <pm
tllju,.l.,. K' 0 Illj Al 0 rllj St. 0
CIIT' NOVI Mea, wll Intersection

Iaj 0
HBP: N

dear Roadway: dry
2
N

Crash n" 6448954
Ught: day
How, .ngle
tompialnt No, 0664520

Url/tNl> Vah IW A¢!I~n P,!~r !!V"nt :t EVent :< I\lvant $ Ev"n!"> Actio" WhTVp$ llam"lI"
1 s unknown none nafro n.oo¢ nonE: none car nslde
2 N unknown none tlone !1/,lflQ rtohe "c)'Fie car ctrrmt

-----------------------------------,-,
#18 LO~lItlon: NOVI RD (0,00) 0 roet X of 13 M1LE RD
Cr.sh Dat", 10/03/2006 0"1" Tue Hour: 4pm
Injurle$!<: 0 rnl A' 0 Inj ii, 0
CVT, NOVI At..,,: w/f Intersection

W~athllr: dear
Inl C, 0
HBO, N

Ro"dWily: dry
Iaj 0: S

N

Cras" ID' 6455943
l.lllht: day
HoW' olher
Complalnl No, 0666249

Vnlt 11I0
1
2
3
4

Veh tlir
E
N
W
W

Acli<m Prior
lefllurn
go straight
stop on road
slop On road

Ellent 1
veh In Iransp!
veh In transp!
veh In !ranspt
vahln transp!

Event :I
nOne
sepat' of units
sepal' of unllS
nont'!

Event :il
none
veh In Iran.pl
veh In Iranspt
nMe

Event"
tio:n'e
hone
none:
h'ot'le

Haz AcUan
ran 10 yield
none
none
nOne

Veh tvpe
van
pickup
car
car

Damage
rtfrnl
IItEmt
Iflfrnt
clrfrnl

#19 Location: 5 LAKE OR (1.36) feel NW of W MILE RD
Crash o"te. 10/04/2007 Dar. Thu Hour: 9pm Weather, clear
Injurl". 1(, 0 Inl A: 0 Inj 8: 0 Inj C' 0
CIIT, NOVI Mea: drlvwy al Inler HBD' N

Ro"dway: dry
Xnl 0' •
t>rugsl Y

Crash ID: 6786'.31
Llghl: dark/lid
How: other
Cl>mplalnt No' 0759905

Unit No VehDlr Action Prior l!lve"t 1 ev"nt z :il Evant 4 H.~ AcUl>11 "eh Tyi''' D"",,,!!,,
1 S bacWl19 Y¢l1ln tran.pl none none mme olhel' van ctrrear
2 N slop on ro.d Y¢h In traOSpl none none none none ear I'tre.'at
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Road CondItIon

;:; lG.

1 dawn 1l fog/smke a tcy

12 J ij

0 dusk 0 sev. Wind 0 slushy

Cr 6

3 0 uhkn

0: il wnkl1'

Light COl'ldltllH'\

4 angle

()

2 ho·lt

4

(, rl'~,end

1 t'f~I(

1 .rr"'rt
Q

a 5.·01'1'

Vehlda Type Crashes By Month Hazardous ActIon

Improp backing

jJ:J'l'\tl\~$e

Irlijil'Q'p,·P;3ssh1fj

a Improp/no slgnl

Q tjfnjjf(~nt\ir

1 h~91 diving

24
1 6th",
o
1 tM.fa$t

o
G un~bl. tQstop

j' unkrU:HVl:1

0

0 m~y<l. M&i1:h

1'1 1

a "fV/otv 1 May

{) othat ::I

e PickUP 2 July

1 ;

a snowmobile 2 September

0 3:

1 unkn a NqV~ri1b.r

Crash lil,Nerlty
FATAL A a c No In} Total

Per~:rons a 1 0 4 52 57
Ctash'" a 1 a 3 15 19

AlcoMlln Crashes
FATAL I't I'D Total

I:ltll1l<1l1l1 a 1 a 1
Not I:lrhiklnll a 3 15 18

Total a 4 15 19



APPENDIXC:

PEAK,HOUR SIGNAL. WARRANT '"
GUIDELINES fOR MULTIWAYSTOP APPL.ICAnONS

(Excerpts from 2005 Michigan Manual ofUniform Traffic Control Devlcas)



The combination of Conditions A and 13 is intended for applicatlon at loclltiol1s wbsre Condition is llOt
satisfied and COlldition 13 is not satisfied and should be applied only after m1 adequate tTia1 of othel' alternatives
that could cause less delay and inconvenience to traffic has failed to solve dl0 trame pl'oblems.
Smlldard:

The need for a tr'afl'ie contml signal shall be considered if all' engineering stud;!, findS that both of the
following conditions exist for (ladl ofany 8 hours of all average day:

The vehicles pei' hour given in hoth of the SO perceui columns of Condition A in Table <le-1 exist
on tlrc major-street and the higher-volume lIlinOl~street approaches, respcct.ively, to thee
inteerseetinn; !Iud

B. The vehicles pel" hour given In both of tIle 80 percent columns of ComJitkm J3 in Table 4C-j exist
on the ml\,loNtreet llnd the higller-vollllllc minor-street approaches, rcs/?edively, to the
intersection.

These tlll\jor-street and lmnOl"-stl'eel. volumes shall be for tim same 8 hours for ellch condition; however,
the 8 honrs satisfied in Condition A shall not he rcquired to he the sa~!e 8 hours satisfied in Condition B.
On the minor street, tile higher volume shall not be required to he Ol! the SlUlle approacll dlll'lllg each of
the 8 hOllrs.
OptiOll:

If the posted or statutory speed limit or the 85th-percentile speed on the major street cxceeds 70 km/h or
exceeds 40 mph, or if the intersection lies within the bullt-up Iltell of au isolated connnunity having a pupulatiou
of less tllan 10,OOO, the traffic VOhllllCS in the 56 percent columns in Tahle 4C·I may be used in place of the 80
pcrcent COlU11111S.

Section 4C.03 Warraut 2, l?onr-Hour Velticnlar Yolnme
Support:

The Fonr-Hour Vehicolar Volume signal warrant conditions Ilte intellded to be applied where the volume of
iotersecting traffic is thc principal reason to consider installing a traffic comrol signllt
Stlllldard:

Tile need lor a tra.ffic conlt'ol signal shall be considercd ]1' an engineering stlldy finds tllat, 1'1'11' each of
any 4110nt's of au average day, the plotted poilrts representing ihe vehicles per hOllr on the major street
(total of botlr approaches) ll'l1d the corresponding vellides pel' !lour on the higher-volnme nllnONtreet
approach (olle directioll only) all fall ah()ve the applicable curve in Figure 4C-1 fo\' the existing
combinatiou of,approacllianes, On tbe minor stTeet, the higll(lj' voillme shallllot he required to be on the
same approach during each of these 4 hom·s.
Option:

If the posted or statutory speed limit or the 85th-perceutile speed on tbe major stroot exceeds 70 km/h Of
exceeds 40 mph or if the 1lJterscc1ion lies within the iJnilt-ap Iltea of au isolated COll1l11\1l1ity haVing a popUlation
of less thanlO.OOO, FIgui'e 4C-2 may be used in place ofFignre 4C-L

Section 4C,n4 (Co>Yd1i~(0 p-rv.1dlAS W'"n-M"i,s 10, II)
Support:

The Peak Hour signal wan'allt is ilJtended for use at a location where trafflc conditions m'c such that for a
utillilllum of I hour of an avcragc day. the minor-strect trafflc suffers undue delay whcn enteril1g or cl'Ossing the
major strect.
Smndard:

This signal warrant shall be applied only In IDltIsual cases, such as otllce complexes, lllanufactul'i:llg
plants, industrial complexes, or high-occupancy vehicle facilities that attract or discharge large numbers
of vehicles over a silort thue.

Tlie llecd fot a traflic control sigllal shall he considered if an engineering study finds thut the c\'itena
in either of the following two categories are met:

A. IfoIl three of the following conditions exist lor the same 1 hour (lilly four consecutive IS-minute
periods) of an.average day;
1. Tbe totlll stopped time dclay eXIJe.r!cuced by the trafllc n:n onc minor-street approach (one

diL'ed!ol1 ollly) controlled hy a 8TOl' sign equals or exceeds: 4 vehicle-hours ftl!" a one-Ialle
approach; or 5 vchicle-hours fol' a two-lane approach, Ilnd

4C.Ol w4C.04



2,

3,

Edition

ll1fH:e Ilppmllches,
B, The plotted poml representing the wilMes per hour on the maJor street (total of both approaehes)

and the corresponding vehicles per honr on tile higher-volume mlnor-strcet approach (out!
dlr(!(!t!oll ollly) lor 1 bour (allY fOllr c(lIlseclltlve 15·nunnte periods) of an average day falls abovc
thc appllcllilic clIrve In Flgm:e <le':l for the existing comhlnatlon of approaciliallcs.

Option:
If the posted 01' statutory speed linnt 01' the 85th-petcentile speed on the maJor sttcet exceeds 70 km/b 01'

exceeds 40 mph, or if the iotersectioulies within tbe built-up area of an isolated cOlTI1l111nlly haVing a population
ofless than 10,000, Fig\lre 4C-4 lllay be used in place of Figure 4C-3 to satisfy the criteria in Ibe second
category of the Standard.

SectiOll 4C,05 WllUlint 1.1, Pedestriau Volume
Support:

TIle Pedestrian Volume signal warrant is intended for application where the traffic VOhml\; 011 11 lTIqjor street
so heavy that pcdesl1'ians expel"lence excessive delay in crossing the maJor stl'CCt.

Stanulll'd:
Tile lleed for a trllfi'ic c(mtrol signal at all illtemcctlol1 or midblocl< crossil1g sllal! be considercd

engineeril1g stUdy fillds that both of the followillg criteria are met:
A. The pedestl'iall voillme crossing tbe major street at all iutel'section or Illltlblock loeation during an

average day Is 100 or more for (mell of llllY 4 bours or 190 or more during lilly I hour; and
B, Thete are fewer than JiO gaps pcr !lour Illthc tratlic stream of adequate length to allow pedestrislls

to cross dnrlng the same period when tbe pedestrilm volume cl'itel'ionis satisfied. Wllel'e there Is a
divided street having a median of snfllciellt width lur pedestrial1S to wait, the requiremenl apJ,lllcs
separately io ellch directioll of veblcnl!!r trafflc,

The l'edes!l'latl VolulIlesignal warrant sllallllot be applied at locatiolls wilere the distance tlf the
lIellrest traff'rc cOlltrlfl signal along the major street is less than !I() 111 (300 ft), nllless tlle proposed trafflc
cOlltrol signal wil1l1ot restl'ict the progressive movement ()f traflic.

If tbls warrant is met and a traffic control signal is justified hJ' an engineermg study, the traffic. cllll!l'OJ
sigllal shall be equipped with pedestrian signal heads confol'millg toreqllil'clIICllls set forth in Chapter 4E,
Gnidance:

If this wamt\ll is met and a lramc control signal is justified by no cngineering stud)', then:
A. If at an intersection, the traffic control signal shonld be traffic-actuated and should include pedesirhlll

detectors,
13. 11' at It nouintcl'section crossing;, the tromc control signnl sbonld be pedestrIan-actuated, parldng and otber

sight obstrllctions should be prohibited for alleast 30 111 (100 ft) In advance of: and at least 6.1 III (20 ft)
beyond the crosswalk, and the installation shonld inelnde suitable standard sigas and pavement marldngs.

C. l"nrthennore, if installed within a signal system, the trafflc coiltrol signal should be coordinated.
Option:

The criterion for the pedestrian volume crossing the Illajot' roadway may be reduced as much as 50 perccnt If
tbe average crossing speed of pedestrill11s is less than 1.2 mlsec (4fIJsec),

A traffic control signal may not be needed at the study location if adjaccnt coordinated traffic control signals
consistcntly provide gaps of adequate length for pedestrians to cross thc strcet, even if the rate of gap OCCl\[1'enCe
is less than one per minute,

Sectioll 4C,06 Wal'l'allt 5, S£J1llJlLCm~
Support:

Tbe SclJool Crossing signal warralll is intended for appUcation wherc the fact that scbool children cross the
major street is the principal reason to considcr installing II tl'l1ffic control signaL



Hour

MAJOR STREET-TOTAL OF BOTH APPROACHES
VEHICLES PER HOUR (VPH)

'Noto: 100 vph applies as tholowor threshold volume for" minor"slroat
approach wltlliwo or moro lones and 100 vph applies as lho lowor

throshold volume lor a mlnor-slroot approach with ana lane,

Figure 4C-4:. Warrant 3,Peak Hour (70% Factor)
(COMMUi'liTVLJ,SS THAlli 10,000 POPifLAilON Oli AElOYl:10 klTl1h OliASOYl: 4o mph ON MAJOR STREET)
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MAJOR STREET-TOTAL OF 80TH APPROACHES
VEHICLES PER HOUR (VPH)

'Nolo: 100 Vpll appllos ~s tho lowor throshold volume lor a minor-street
approach with two or more lanes llnd 75 vph applies 6s1ho lowor

threshold volUln0 101'1\ mint.>r-stmol approllOh With<:iho lane,



Once the decision has been made to install lwo-way
$!teet to SLOp should be based on engineering ,judgment,
tJllffic should be slopped.

A STOP sign should not be installed on tile major unless justilled by i\ tl'Hfile enginee,ing smdy,
Support:

The followiug are consideratiolls that might influence the deeisiolt regarding the appropliate street UPOll
which 10 hlStnll a STOP sign where 11'10 streets with relatively equal volumes and/or charactedstics intersect:

Stopping the direction thlll conflicts tile most with established pedc-.,trian crossing activity or school
walldllgrol)t~;

B. SlOpping thc direction thnt hllS obscnrcd vision, dips, or bumps that alrellcly reqnire drivers to use lower
operating speeds;

C, Stopping lhe direction that has the longest dis((lncc of uninterrupted flow approaching the intersecl.lon; and
D. Stopping the direction that has the bcst sight distance to conflicting trafllc,
The use of thc STOP sign at highway,railroad grade croSSitlgS is described in Scction 8B,08. The use of the

STOP sign at highwlly·!ight rail tmnsit grade crossings is described ill Section IOC,04,

fSe(:tion 213.06 STOr Sign Placement
Standard:

The STOP Sigll shall be installed on th.c right side of the ajljll'oaeb to wbiclllt applles, When the STOP
sign is inslnlled at tIlls reqnired locatiol\ and tbe sig;l\ vislbllity is rcslticteil,!l Stop Ahead sign (see Section
:ZC.29) shall be installed in advllnce of tlte STOP sign.

The STOP sign shall he locllteilas dose as pi'aetienl to lhe interseellol1 it regulates, while optilnizing its
vlsihillty til tile rOlld llSl!r it is intended to regulate.

STOP signs nnd YlELD signs shall not be mounted 011 the same post.
Guidance:

Othcr than a DO NOT ENTBl't sign, no sign should be monnted hack-to·back with aSTOP sign in a lUanncr
dIat obscures the shape of the STOP sign.
Support:

Section 2A.16 contnins additional information about separate and combined 1l10ulliing of olher signs with
STOP signs,
Ouidance:

Stop lincs, whcn used to sllJlpielUel1l a STOP sign, should he iocated at the point where the wad nser should
stop (see SCCl.iOll 313.16),

If only Ol1e STOP sign is installcd 011 an approacl1, the STOP sign should not be placed nll the fur side of tbe
intersection.

Where two roads inlerseet at an acute angle, the STOP sign shouk! he positioned at an angle. or shielded, so
tbat the legeud is om of view of traffic to whieh it docs nOI apply,

Where there is a marked crosswalk at the intersection, the STOP sign should be installed in advance of the
crosswalk: Ilne nearest to the appt'Oaching traftlc.
Option:

At wide·lhroat intersections or where two or more approach lanes of trafflc exist on thc signed approach,
observance of the stop controlll1ay he improved by the installation of an additional STOP sign olltbe left side of
the roailandfor the use of a stop line, At channelized intersections, the additional STOP sign Illay he effectively
placed on it channelizing Island.
Sn[lport:

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

Ml.Iltiwny SIoeP AllPJj<:!lIW.1l!i
SnjlPQrt:

Mu Iti way slop control can be nsefnl as a safely measure at il1lersections if certain traffic conditions exist.
Safety COI1Ccxns associated with l11nltiway stops include pedcsn'ians, bieyclists, and all road users expeeting other
road users to stop, Multiway stop cOl1lt'Ol Is used where the volume of traf:fic on the intersecting roads is
approxllllately equaL

The restdctions on the use of STOP signs described in Section 213.05 also apply to Illultiway SlOp applications.

S'~1. 111,05 1< 21l.07



< Guidance:
decis1cml<l install mulllway stop control should be on un engineering sl:ttdy,

The following criteria should be considered In the engineering study for n multlwny STOP sign inslu1lnli,on:
Whe.re tmfflc cOI)trol signals are justified, the multiway stop is ml interim mensme that Clln be installed
quickly 10 cOl\ll'Ol traffic While arrangemems arc being made for Ihe installaliQn1lf the tral'flc control
signnl.

13. A crash problem. as Indicllted by 5 or mol''' reported cl:",lShes in a 11'month period that an: susceptible to
correCtion by a multiway stop illstallation, Such crashes inClude right, and left-tum coHisions as well as
right-angle collisions,

C, Minimum volumes:
1, The vehicular volume entering fhe Imerseetlou from the lm\ior street appl'oaehcs (toull of both

approllches) avel'uges at least 300 vehicles pel' hour foJ' auy 3 hours of au average day, aud
The eombined vehicular, pedestrian, and bicycle volnme entering the intersection [rom the minor
street approuches (total of hou1 approaches) averages alleasf 200 units pCI' hour 1'01' the same 8 houts,
with all average delay to minor·street vehicular traffic of at least 30 seconds pel' vehicle during the
highest hour, but

3. If the 35th.percentile approach speed of the majoNtl'Cet traJ11c exceeds 65 km/h or exceeds 40 mph,
the minimum vehicular volnme wal1'ums al'e 70 perceJ1t of the above values,

D, Where uo singlc eriterion is satisfied, but whcl'c Criteria B, C.l, and arc all satisfied to 80 pe.rcent of
the minimum values, Critedon C,3 IS cxeluded froll1lhis condition.

Option:
Other crilel'ia that may be considered ill un engineering study include:
A, The need to coulrolleIt-ml'll conflicts:
B. The nced to control vehide/pedesl.rhll1 conllicts Ileur locations lhut generate high pcdestdan volumes;
C. Locations wbere a road oser, afte!' stopping, cunuot sce cOllfilcung traffic and is uot ttble to rcasonably

safely negotiate tbe intersection ulliess conflicting cross traffic is also required to stop; lIlld
D. An illterscction of two residential neighborhood colleetor (lht'Ough) streets of similar design and

operating characteristics Where n1ull:'iwuy stop eOlmol would improve traffic operational ehuracteristks of
the intersection,

Section 2:3.08 JL!d!?-WiL'2!l;;U.l.!i!c£B.l

Slandur.a:
The YIELD (lU-:!) sigu (see Figure 215-1) shall be a downward-pointing eqUilateral trhlllgle witb II

wide red Ilol'der and the legend VffiLD in red on H wllite backgrQ\lud.
Support:

The \'1ELD assigns dght"of,wuy to tratTIc On Certain approuches to On illtersection. Vehicles controlled
by aYIELD sign need to slow down or stop wilen lleeessary to avoidlruetferlng with eOllflicliug traffic,

Section 21M!! XIl~~iguJ:\yl:llli~m

Option:
YIELD sigus l11ay be used illstead of STOP signs if engilleering judgment indicates that one or more of tbe

following conditions eXiSI:
A. Whcn the ahility 10 sec all potentially eOllllietlng trame is sufficlellt to allow a road user traveling at the

posted speed, the 8:5th-pcrcemile spced. or the statutory speed t'O puss tlu'Ougil the interscetion 01' to stop
ill a reilsonably safe manner.

B, If conU'ol!lng a merge-type 1110VCl11elll on Ihe entering roadway where aCceleration geometry andlor sight
distancc is net adequate for merging trUmc operation.

C. The second crossroad or a dividcd highway, where the median width at tile illlerseclion is 9 111 (30 tt) OJ'
greater. In this casc, a STOP sign may he installed at the entrance to the Ilrst roadway of a divided
highway, and a YIELD sign may be installed at Ihe enU:ancc to thc second rondway,

J), An intcrsection wbere a special problem exists llnd where engineering jndgmcnt indicates tIle problem to
be sl1sceptible til concctiolJ by the use of tile YIELD Sign,

Standard:
AYUi:LD (lU.:!) sign shall be llsed to assign right·ot-way at the entrance to II roundahout intersection,



APPENDIX!):

L.EVEL OF SERVICE ANAl.YSES



Il\lTERSECilON LIWElS or SERVICE

Intersection capacity analyses were conductlld using Synohro 7softwarll, basad on methodologies
contained In the Highway Capacity Manual (HCM, Transportation Research Board, 2000), The prlmery
objective Is to determine level of service, aqualitative measure of tile "ease" of traffic flow based on
average vehicular delay. Analytical models are used to estimate the average delay per vehicle for speclf[c
movements, minor approaches - and In the case of all,way stop·conlrolfed and signalized intersections
major approaches and IIle overalf intersection as well. These models account for lane confIguration, grade,
type of traffic control, traffic volume and composltron, and other traffic flow parameters,

Level of service (LOS) Is expressed using aletter grading scale, with Abeing the highest level and Fbeing
the lowest level. The following two tables define LOS, in terms of average delay per vehicle, for signalized
and unslgnalized Intersections, respectively, Intersections Include junctions of driveways and roads as well
as roads and roads,

Level of Service Criteria for Signalized Intersections

Level of Service
A
B
c
o
E
F

Conlrol Delay per Vehicle (seconds)
$10

;> 10 and $ 20
> 20 and ,:; 35
>35 and,;; 55

>80

Level of Service Crltel'la for Unelgl'lallzlld Intersectlona

Level.of Service Control belay per Vehicle (seoonds)

A ~10

B ;> 10 and $15
C :>15 end $ 125
D >25ano,;;$

Accordlngto the Highway Capacity Manual, level of service at atwo-way s!op-controlled Intersectlon is
defined only for minor mOVements (I.e" minor approach left and right turns and major approachleft turns),
LOS is notdefinedfor the Intersection as awhole,slnce the majority of vehicles pass through the
Ihtersectkm withOut stopping ahd thus experience negligible deiay.

It is important to realize how HCM methodology computes average approach delay and average
Intersection dalay ata one- or two-way·stop-controlled intersection where left turns from the majorroad
shl'lrea single lane with. through (and possibly right-turning) traffic, In applying the equatiohsfor weighted
averaga delay, the methodology assumes zero delay formaJor-road through and right-turning traffic:
(believing them to be negligible)., butthen divides by the total approach (or Intersection vol~rne), Hance,
theresulting i:lyerage qelayper vehicle Is generaliysign(flC:<lntly lowerthan whatthe aver<;1ge lefHwn delay
per left-turn vehicle wo~ld be If, In fact, the latter was actually reported by the software (Itlsnot), Caution
should thereforebe used in Interpreting the reported average d!'llay per vehicle on approaches and at
Intersections having shared (len-through or leff-through-right) lanes on the major road,



Volume {vph)
Ideal Flow (vphpl)
Total Lost time (s)
Lane UliL Factor
Frt
Fit Protected
Satd. Flow (pmt)
Fit Permitted
Satd. Flow (perm)

Turn Type
Protected Phases
Pennitled Phases
Aoluated Green, G(s)
Effective Green, 9(s)
Actuated glC Ratio
Clearance Time (s)

~fI

141
2000

5.7
1.00
0.97
0.96
1642
0.96

1842
0.81
174

10
206
2%

5

26.3
26.3
0.30
5.7

551
00.11

0.37
24.4
1.00
1.9

25.3
C

26.3
C

, ;'f

"l J:,
34 10 11 50

2000 2000 2000 2000
0.0 6.0 6.0

1.00 1.00 1.00
1.00 1.0.0 0.93
0.95 1.00 1.00
1583 2000 1761
0.18 1.00 1.00
303 2000 1761

0.81 0.75 0.75 0.95
42 13 15 53
0 0 0 39
0 13 15 65

0% 20% 0% 6%
ClIslOm

8
4 4

22.0 22.0 22.0
22.0 22.0 22.0
0.25 0.25 0.25
8.0 8.0 8.0
78 500 44Q

00.04
00.04 0.D1
0.17 0.03 0.15
25.9 24.9 25.7
1.00 1.00 1.00
4.8 0.1 0.7

30.7 25.0 2M
0 c 0

27.7 26,4
0 0

49
2000

0.95
52
o
o

6%

o

CurreriJAM Peak Hour
Stimpson

Sum of lost lime (a)
IOU Level of Service

17,7
A

Synohro 7· Report
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Lane Conflgurations
Sign Control
Volume (vph)
Peak Hour Factor
Hourly flow rate (vphj

Current AM Peak Hour
Stimpson

Slop
141 34
o.s1 0.B1
174 42

+ r.
Slop SlOp

10 11 50 49
Q.75 0.75 b.S5 0.95

13 15 53 52

ICU Level of SeNlos A

Synchro7 ·R~port

Page 1



nsiIJneiliz.,d Inten,eoltion Capacity Analysis

., fl

.~ ti'
SteP Slep Slop
172 41 12 13 \>1 60

0,61 OJl1 0.75 Q.'l$ 0,$5 0,95
212 51 16 11 64 63

Lane Cel1fl9uratlOils
81gl1 C0l11rol
Volume (vph)
Peak Heur raolor
Hourly flow rale (vph)

o° 0 17 63
0,19 0,34 ,0.70 ·0,09

4,$ 5A 4,3 4,$
0,33 0002 0.02 0.16
766 642 790 747
9.8 7.3 6.2 $.3
9,8 6.7 6.3
A A A

ICU Level el Service A

Future (2028) AM PeakHour
Sllmpson

SYJ1chro 7· Report
Page 1



Capacity Analysis

.,
I'

34 70 39 191
2001) 2000 2000 2000 2000

M 6.0 $,0
1.00 1.00 too
tOo 1.00 0,69
0,95 1.00 tOO
1900 1980 1761
0,14 1.00 1.00
276 1980 1761

0,35 0,92 0,92 0,87 0,87
40 78 80 48 no
a a a 153 a
0 78 80 112 0

0% 0% 1% 0% 1%
custom

8
4 4

29.0 29,0 29.0
29.0 29,0 29,0
0,31 0,31 0,31
6.0 M 6,0
84 604 538

cMS
cQ,28 0,04
0,90 0.10 0,21
3t? 23,9 24.5
1.00 1.00 1,00
74.4 0,5 O,g

106,1 24,0 25.4
F C C

84,2 25.4
E C

Lane Configurations ¥
Vol!fll1e (vpl1) 102
Ideat Flow (vpl1pl) 2000
Total Losllim8 (s) 5.7
Lane um, FacioI' too
Fr! 0,97
Fit Protected 0,98
Satd, Flow (pro!) 1863
FitPermllled 0,96
Satd, Flow (perm) 1863
Peak·l1ourfactor, PHF 0,85
Adj, Flow (vph) 120
liTOR ReducUon (vph) 13
Lane Group Flow (vph) 147
Heavy Vehicles ('I,) 0%

HCM AVerage Control Delay
HeM Volume to Capacity raUo
Actuated Cycle Length (s)
Intersection capacity Utilization
Analysis Period (min)
c Cr1\iclll Lane Group

Sum of lost time (s)
ICU Level of Service

17,7
A

Current PM Peak Hour
Slimpson

Synchro 7· Report
Page 1



'nslgl1Elliz"d 1I1ten,ec'tlon Capacity Analysis

ICU level of Service

Current PM Peak Hour
Stimpson

A

Synchro 7· Report
Page 1



15
IoU Level of Sarvlce

Um,igrlali::red h1t.m:F,r.tir1!1 Capaoity Analysis

~5

0.92
92

233
0.81
268

A

Futura (202B) PM Peak Hour
Stimpson

Synchro 7• Report
Page 1
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