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CITY of NOVI CITY COUNCIL

Agenda llem G
November 8, 2010

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

SUBMITTING DEPARTMENT: Department of Public Services, Engineering Divisio%’w

CITY MANAGER APPROVAL
BACKGROUND INFORMATION:

The existing traffic sighals 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 unwarranied traffic signal (to be replaced with the
three-way stop that is currently in place).
s Reconfiguration of the South Lake Drive approach o better accommodate large
vehicles (e.g., school buses and fire frucks).
+ Installation of g sidewalk fo 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 reguired 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 fime, stop signs
were installed ot all three legs of the infersection and a temporary traffic control order for
the stop signs was signed by the fraffic engineer.  Staff is requesting approval of the
permanent traffic control order at this fime, 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 aftended by four
people representing three properties [see attached October 28, 2010 memo}. Staff
received valuabie feedback thai will be used to findlize 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 caiming, 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 thai 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 anficipated o begin in
spring 2011 with compilete in summer 201 1.




RECOMMENDED ACTION: Approvai of Traffic Control Orders 10-49, 10-50, and 10-51 to establish o
permanent three-way stop control atf 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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Mayor Landry Council Member Margolis
Mayor Pro Tem Galt Council Member Muich
Council Member Crawford Council Member Staudt
Council Member Fischer




CITY OF NOVI

TRAFFIC CONTROL ORDER
SPEED DATE OF ORDER: August 26, 2010
PARKING
X OTHER CONTROL NUMBER: 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 CHIES, TOWNSHIPS AND VILLAGES
OF MICHIGAN AND IN THE INTEREST OF PUBLIC SAFETY AND CONVENIENCE THE FOLLOWING
TRAFFHC CONTROL ORDER IS MEREBY 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 TRAFHC 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 SICGN {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 RD/13 MILE ROAD

Brian Coburn, P.E. - Traffic Engineer

Dated: August 26, 2010

APPROVED BY CITY COUNCIL

TRAFFIC CONTROL ORDER NUMBER 10-42 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.

[T 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 RD/13 MILE ROAD

ADOPTED AT THE REGULAR MEETING OF By:
CITY COUNCIL ON . David Landry, Mayor

By:

Maryanne Cornelius, Clerk



CITY OF NOVI
TRAFFIC CONTROL ORDER

SPEED DATE OF ORDER: August 26, 2010
PARKING
X OTHER CONTROL NUMBER: 10-60

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 RCADS IN THE CITY OF NOVI,
MICHIGAN, ' '

OLD NOV] ROAD

AND  AFTER SAID INVESTIGATION, [T 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 i3 MILE RD/SOUTH LAKE DRIVE

A=/C

“#man Cobum, P.E. - Traffic 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 NOVI, MICHIGAN FOR STUDY AND APPROVAL, IS HEREBY APPROVED AND [T IS
HEREBY ORDERED AND DIRECTED THAT THIS ORDER BE FILED IN THE OFFCE 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/SQUTH LAKE DRIVE

ADOPTED AT THE REGULAR MEEIING OF By:
CITY COUNCIL ON : David Landry, Mayor

By:

Maryanne Cornelius, Clerk



CITY OF NOVI

TRAFFIC CONTROL ORDER
SPEED DATE OF ORDER: August 26, 2010
PARKING '
X OTHER CONTROL NUMBER: 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 [N 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:

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

BriGi Coburn, P.E. - Traffic Engineer

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.

T 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,

EASTEOUND 13 MILE TO STOP AT OLD NOVi ROAD/SOUTH LAKE DRIVE

ADOPTED AT THE REGULAR MEETING OF By:
CITY COUNCIL ON . David Landry, Mayor

By:

Maryanne Cornetius, Clerk



MEMORANDUM

T0: ROB HAYES, P.E.; DIRECTOR OF PUBLIC SERVICES

FROM: BRIAN COBURN, P.E.; ENGINEERING MANAGER %(C/
SUBJECT: S LAKE/OLD NOVI/13 MILE INTERSECTION PUBLIC MEETING
DATE: OCTOBER 28, 2010

cityotnovi.org

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).
o Reconfiguration of the South Lake Drive approach to better accommodate large
vehicles {e.g., school buses and fire trucks).
» Instaliation of a sidewalk to fill in o 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 %—
altended by four people representing three properties. The chief concern is the perception

that changes to the intersection would make it easier for fraffic to use South Lake Drive
leading to an increase in traffic. There is fear that the removal of the traffic island at the
infersection 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 1o 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 infersection.

Staff explained that while there some minor fraffic calming measures insialled 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 |-96 at Beck Road. These |
improvements have helped to decrease the fraffic 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 waranted, is not infended 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 fo the
open green phase under a iraffic signall. We will work with the Police Department fo
increase enforcement of the stop signs.

the project, but will leave the medion 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 compiete,

Based on the comments received at the meeting, we intend to continue with final design of i%



we will post on the project webpage www.cityofnovi.org/southicke fo share with these
inferested 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.



MEMORANDUM izl
T0O: " ROB HAYES, P.E.; DIRECTOR OF PUBLIC SERVICES

/1 n
e
FROM: BRIAN COBURN, P.E.; SENIOR CIVIL. ENGINEER %TC,

W
SUBJECT:  SOUTH LAKE DRIVE/OLD NOVI/ 13 MILE SIGNAL f W

DATE: AUGUST 24, 2010

The decommissioning of the existing fraffic signal at the intersection of South Lake Drive, Oid
Novi Road, and 13 Mile Road is part of the project to improve this intersection. The existing
traffic signal at the infersection 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 1o 2,600 vehicles per day.

A traffic study was completed for this intersection in 2009 by the City's fraffic consultant,
Birchler Arroyo.  The study {attached) found the existing traffic sighal to be unwarranied
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
dllow for improved tuming movemenis through the intersection. Based on this study,
improvements proposed fo this infersection include the removal of the existing unwarranted
tfraffic signal, replacing the signal with all-way stop sign control, partial reconstruction of the
South Lake Drive approdach to better accommodate large vehicles {e.g. school buses and
fire frucks}, and other minor improvements that may be required following further study of
the infersection during preliminary design.

The operation of a traffic signal is governed by the Michigaon 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 exampie by installing an informationat
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 fraffic 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 conirol signal, the poles and cables may remain in place after removal of
the signal heads for continued analysis.



ltems A and B were addressed in the Birchler Arroyo study,
which identified that an all way stop confrol would be
appropriate traffic conirol for the intersection if the signal
were removed. The sight distance at the intersection is
appropriate for an all-way stop. To meet ltem C, staff
installed appropriate signs (see photo leff] 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 dll 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
ltem D. The signal will begin to flash red in ali directions on August 26, 2010 for a petiod of 90
days. Stop signs will be installed to supplement the fiashing 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
ond the general alignment of the intersection will remain unchanged.  As with other
construction projecis of this nature, a public information meeting will be heid to solicit public
input as part of the design development process, especially from neighboring homeowners
associations and businesses. We anticipaie that by the time a permanent fraffic 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 sighal removal process would occur with the construction project, Once
the design is finalized this fall, the project would be bid for spring 2011 construction.



2003 Edition Page 4B-1

CHAPTER 4B. TRAFFIC CONTROL SIGNALS—GENERAL

Section 4B.01 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 any highway for purposes of travel.

Support:

Words such as pedestrians and bicyclists are used redundantly in selected sections of Part 4 to encouwrage
sensitivity to these elements of “traffic.”

Standards for traffic control signals are important 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 particular 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 study 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 uvnder which installing traffic control
signals might be justified.

Guidance:

Engineering judgment should be applied in the review of operating traffic control signals to determine

whether the type of instaliation and the timing program meet the current requirements of all forms of traffic.

If changes in t1aﬁic patterns eliminate the need fo1 a trdfﬁc control s1gna1 eonsxderatton should be given to

If the engineering study indicates that the traffic control signal is no longer justified, removal may be
accomplished using the following steps:

A. Determine the appropriate traffic control to be used after removal of the signal.

B. Remove any sight-distance restrictions as 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.

I>. Flash or cover the signal heads for a minimum of 90 days, and install the appropriate stop control or

other traffic control devices.

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.

.03 Advantages and Disadvanfages of Traffic Contrl Signas

section 4
Support:

When properly used, traffic control signals are valuable devices for the control of vehicular and pedestrian
traffic. They assign the right-of-way to the various traffic movements and 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 fraffic.
B. They increase the traffic-handling capacity of the intersection if}
1. Proper physical layouts and confrol measures are used, and
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 occuwrred)

Sect. 4B.0] 1o 4B.03




January 8, 2009

b
Bilan T. Coburn, P.E. : -
Engingsafing Departiment
City of Novi BAREHLER ARRUTD
45175 W. Ten Mile Road Hn e
Novi, MI 48375

btobumiBeivainoviom

Subject: Trafiie Study Report for Intersection of Old Novi, 13 Mile, and South Lake
Dear Me. Cobuirm:

We have completed our study of the above Intersection (see Figures 1+2, below), conducted per
our Cily-approved proposal of Decerriber 2, 2008, T his report summarizes our recommendations,
data collection, analytical findings, and field observations.

Recommendations

1. The existing unwarranted traffic signal should either be removed or operated in flashinig mode
(red in alt 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-hound Old Novi Road appmach moved
somewhat eloser to the intersection (by an amount fo be determined under#3, below),

2. South Lake Drive near Old Novi/ 13 Mile should be redesigned and paitially reéconstructed fo
better accommodate large vehicles having a legltimate need to turn onto Sotith Lake Dr. from
both the east and &czuth {eg. school buses), This might involve ﬂarmg ottthe porthem curb
and removing the off- -tracking apron and/or tapeiing the south end of the bouleyard lsland,

3, Te:» pmperly r:ies ign for larger Vehlc es; a suwey shauld be done of thae ro:ad edges and ex&s ing

pasa’m&n fo sketch mur recommeﬂded dﬁsign ehanges (The 2003 recanstmﬁen pian for South
Lake Drive, prepared by others, shows only the South Lake Drive leg of the intersection.)

Data Collection

Bath traffic volume and crash data were obtained. Volume data include the results of manual
counts dohe by Birchler Arroyo Associates during the 7;00-9:00 a.in. and 4:00:6:00 p.r. peak
periods on Wednesday, December 10,2008 (detalied In Appendix A). Also, to chetkon recent
traffic volume trends, hourly two-way counts for Old Novi Road were retrieved from the SEMCOG
data base (see appendix Figure A-1),

Crash data were provided by the Traffic Improvement Association (TIA) for the latest available
thres calendar years, 2005-2007, These detailed data appear In Appendix B, along with our
sufamary of the 19 reported crashes (Table B-+1).

Birchlet Arroyo Assuciates, Ine. € 28021 Southfield Rd., Lathrup Village, MI 48076 4 248-423-1776




Figure 1. Vértical Aerial
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Gurreit and Futire Pegk-Hour Traffle Volumes

Figtire 3 shows the intersection's clirent movemsnt volures duting the AM and PM peak holifs,
which wete foind to be 7:30-8:30 aum. and 4:45-5:45 pm, These counts yleld two-way volumies
on Old Novi Road just south of the intersection of 105 Vehicles and 217 vehicles, fespactively.

Table 1 compares, for selected hours, the current fwo-way volumes on Old Novi Road to the May
2004 volumes reported by SEMCOG, Note'that the volumes obseived in 2004 hiave decressed
some 2{} 25%. “i"h;s may reﬁec’c a 1eductlon in cuimihrough traffic usmg Olci Novi Raad Eeavmg and

Beofi Road mierchange as weﬂ 2 tha trafﬁc—salmmg faconstr uctlen of South L&ke Dr!ve

Table 1. TwoWay Volumes on Old Novi Road

Hﬁursmrﬁng Dec 08 May04 | Det 08 May 04
7:00 afn 99 (L 067
Ta0am | 15 | - 075 (avg)
g00am | 98 R 083
4:00 pm o8 227 080

445 prt TR . 0.80 (avg),
Som |z | m | o

! Peak bl i Deg 08
% From SEMCOG wabsits

With respect to the design year of 2028, we believe that 1t Is reasanable fo assume that a-modest
tats of positive traffic growth will replace the recent decline noted above. For this study, we are
assummg an a\rerage annua! grewth of 1% Ccmpound@d annually over 20 years, ihus means that

Traffic Signal Warrants

Of the eight signal installation warrants appearing in the 2005 Michigan Manuai of Uniform Traffic
Controf Devices, the one we have generally found to be most gasily et is the- peak-hourvolume
wairant, offlcially Part B of "Warrant 3, Peak Hour" (excerpted in Appendix C), Warrant 3 has two
parts; with Part B dealing only with peak-hour volumes and Part A dealing with both cumulative
peak-Hiolir delay and the associated volumes, ‘Only one of the two pats of Warrant 3 must be met
for the warrant toha mat, and only ohe warrant of the fotal of eight must be met-to permit (but not
reguite) @ cyol ng signal,

Flgure 3 indicates that the highest twa-way peal-hour volume on the “major” road at this intersec-
tion 1s now 374 vehicles in the PM paak hour (total of the NEB and SWB appmaches) Since the
applicable Warrant chart in Appendix C bégins at 400 vehicles, the slanal is cleatly unwarranted,

Birchlar Arroyo Associates, Ine. @ 28021 Soulhfisld Rd,, Lathiup Villags, M1 48076 & V248.493.1776, F: 248:423:1793
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Cufrant and Fulure Levels of Service

Synchro 7 capacity analysis software was used to predict average vehicular delays, associated levels
of service; and queue lengths. As briefly explained at the beginning of Appendix [, the level of service
(LOS) for a traffic movement, approdch, or intersection Is a lefter grade between A and F, assighed by
the analysis software based on the average delay per vehicle predicted in a computer simulation. An
overell level of service of D or betler is typically sought in an urban or suburban area.

Table 2 summatizes the LOS results obtained from our analysis of the intersection. The first block
of the table presents the current oparation, which overall is LOS-C in the AM peak hour and LOS [
in the PM peak hour. While these levels are normally considered acceptable, the D in the PM is
Iargely due to LOS F for northeast-bound left turns onto South Lake Drive, which must yield to the
higher voltime of southwest-bound right tuins from 13 Mile (there is no left-tun signal phase),

Table 2. Levels of Service at Old Novi /13 Mile / South Lake:

Existing Signaﬁ v Alfernative All-Way St{:p Control!

AM Peak HC}UT PM F&ak Hcmr
Approach? | Movement® | Velume | Avg, Delay LOS Volume Avg, Detay | 08
{veh) {seofveh) ' {ueh) (seohveh) | '
Cuirent (2008) Traffic « With Sianal )
Ovsrall Intersection 295 264 [ T 386 D
__8EB L¥R 176 26.3 L ’536 358 D
T 11 25.0 G ?4 24.3 C
SWB_ T+R 9 |84 130|754 (¢
_ __ Current {2008} Traffic ~ With All-Way Stop In Lieu of Sighal
Overal Intersection 295 86 A 510 87 A
SEB* | L#R 75 81 | A 136 93 A
NEE@ L . 10 7.2 f‘\ ?G ?w? A .
T 11 8.1 A 74 8.9 A
SwWB* T+R 99 8.0 A 20 1 g1 A
_ Future (2028) Traffle - With All-Way Stop
Querall Intersection 350 8.1 A 621 8.5 A
EB* L+R 213 938 A 165 102 B
NER® L 1% 73 A 85 82 A
‘ T 13 6.2 A 90 7.3 A
swe? T+R 121 .3 A 281 10.2 B

1+ Lovel of service (LGS} based on avaraga delay pervehlole, the fafler compuled wilh Synehro 7.0 software based on the Highway Capatlly
Menua! Spectal Report 209, Transporielion Research Buard, 2000, See Appendix I for detalls.

7 BEH = southeastboung (5. Lake), NEE = norheastiound {Old Novl), and SWB = soulivwssibound (13 M), * denoles STOP signonlil,
Lozl tun, T through movaimint, and R = righl tum,

Birchler Artoyo Associates, Ino. € 28021 Soulhfield Rd., Lathrup Vilage, Mi 48076 & V. 248-423-1776, F: 248-428-1783
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The second block of Table 2 shows that the replacetment of the existing cyeling traffic sfgna by all-
way STOP sign control would mprave current peak-hotr LOS rather dramatically, fo an A In both

peal hours. The third block of the table shows that all-way stop control would continue to provide:
LOS A under the traffic volumes projected to vear 2028,

Recent Crash History

As indicated In appendix Table C-1, the annual intersection crash fraquency in 2005, 2006, and
2007 was 11,7, and 1, respectively. While.crash freqaencies typically vary significantly from year
fo year at lower-volume intersections such as this one, the downward trenid in this case is tather
remarkable:. Clearly, decreasing traffic volumes would be one contributing factor, but it remairs
unclear what other factors may be &t play.

The average anhual crash frequency in 2006-2007 Was 6,33 craghis per year, Assummg that the
total PM peak-hour raffic volume now. entarmg the intersection is 10.2% of the daily:vollime as It
'was in 2004 (per E’“lguse Aa ) 1@ average da:iy va[ums-:» nmw en%armg the m‘terseci ion is 53 UGD

averaga entez'mg volume in 2005 2007 the rasuitmg aver’ 'ge crash tate in 'those years was 35
crashes permillion vehicles, Applying pmcedures and testvalues found In'the 2% edition of the
SEMCOG Traffic Safely Manual, we find that this is pot a “high-crash” intersection (the averade
ohseived crash rate of 3.5 was less than the ciftical crash rate for this-type of intersection of 4.0),

Futhermore, we are of the apinion t that rieither oiir chash summary ("i’ab!@ G ) fiot the TIA
summary tebles (also In Appendix C) sfiow any a:gmf‘aant cras “"ttema that may indicate the
need for a particular form of safely mitigation, There was only ene crash r@sultmg in mcapacstafmg
injuiry (lavel A), and it involved a single vehicle operated after‘darkby an gloohol-affected driver. In
addition, there were only three other crashes involving "possible” injury (level CJ.

Fleld Chservations

must yzefd to iraff‘ ¢:on soU hwest-ebound ‘13 M;Ea Rnad This meansthat 79 ieft tums in the PV
peak hour must ytetd to 230 ancameng vahscies on 13 Mﬂag most r.af the la iter (83%) tumin,g ragh‘iﬁ

Observations by our traffic count supew;ser stiggest that the-desire of thoss left-turn diivers to
minlmize their delays sometimes results in left turns starting before oncorming traffic fully clears the
Intersection, -apparently eflecting the assumption that oncoming traffic will invariably turn right.
Cases were noted where southwest-bound through drivers used their left-tum signals, either due to
the cuive (Figures 5-6) or fo show that they were nof turaing right,

Figures 7 and 8 confirm that larger vehicles furning fight info South Lake Drive are unable fo do so

without encroaching on areas behind the curb-and-gutter, An off-tracking apron, not-shown In the
original reconstruction plan, was later added to accommodate these tums (also note the gray trafflc

Blrehler Artoyo Assuciates, I, @ 28021 Southfield Rd., Lathrup Vitlage, M1 48076 & V: 24842341776, F; 248-423-1703
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gure 6. Southwast-bound 13 Mile Road
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Figure 8. Off-Tracking Apron at Entrance to South Lake Drive
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wear on, and even nofth of, ih@ apron shown in Figure 2), Even with the apron, we noted
numetous marks and gougas In the north surb of the istand (look closely at Figure 8),

We suspect that larger vehicles turning left anto South Lake Dive also have to use the apron
andlor “swing wide” and encroach on the northeast-bound lane as they begin thelr tus. Owr
preifm nary use of design-vehicle turing fampla(es on an approximately scaled aerial photo
indicates likely problams for larger vehicles antering South Lake from both the east and south.

Conclusions

Fromihe above, It is cler that a cycling fraffic-signal at thi losation Is no longer warranted, Since
the reduced trafﬁf; volumes do nof warrant ¢ signal, we also belipve: thit they do riot Wwarrart
large capltal investment (such as the pmss;ble installation of a roundabout), The intmacta{m
shoild be controlled by all-way STOPslgns. At the City's optien, the-existing signal hardware
could be retained indefinitely, with the signals placed in fullime flashing-red mode as-a way of
alarting drivers 16 the stop requirement.

It also appears to appropriate to refine the intersection’s design to bettar accommodate legitimate
design vehicles (e.g., school buses). Inthenext  constytction season, we believe that the City
should strive to widen the entering throat of Solith Lake Drive, by flaring thie nofth eurb andior
apering the end of the boulevard island, Accampanied by all-way STOP sigris, the wider entering
throat for South Lake should not increase the road's appeal as a potenteat cut-through toute.

Please et us know If you have ahy questions of commenits regarding this report. As indicated in
Recommendation #3 (abave), we would be glad to Turther assist you with the preparation of a
conceptual redesign of the South Lake Drive side of the intersection.

Sincerely,

BIRCHLER ARRQYO ASSOCIATES, INC.

RcdneyL Afrayo AlCP William A. Stimpson, P.E.
Vice Presiderit Director of Traffic Engineering

Birchler Arroyo Associates, Inc: @ 28021 Scuthfield Rd., Lathrup Vilage, Mi 48076 % V; 248-423-1776, F: 2484231783
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TRAFFIC STUDY OF OLD NOVI RO/ 13 THLE RD 7 SQUTH LAKE DR

AR Turning-Movement Couni~ All Trafiic
Wadnesday, Desember 10, 2008
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TRAFFIC STUDY OF OLD NOVERD/ 13 WiLE RD/SOUTH LARE DR
Pl Turning-Movement Count » Alf Trafie
Migthnasday, Decamber 10, 2008
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TRAFFIC STUDY OF OLD NOVIRD 7 13 MiLE RD/ SOUTH LAKE DR

Al Taening-Movement Count » Large Vehiclss Only
Wednesday, Decermber 10, 2008

Cunndativa Turn ingnﬂﬁovmmem Counts

15 MINUTES
ENDING

SEB South Lake I

B?&P«H@a

NEB,

£31d Nov

LT

adl

T

i“l‘:_"f

715

130

745

800

B

T

45

o400

VLB po e b IO

&mwmm-&mm

4#@@&Qwo§

wiallelolololo|!

Riles fogd bl b s L Eud St Py

‘mmmg“ﬁflwament Counts by 18-Minute Interval

15 MINUTES
ERDING

SEE Bou

th Laka: |

,ngéj_sgm.ﬂé_: o

NEB

:(:)!f«:ijif\.its?;e‘l'

0T |

KT

TH

EER

LT

TH

TOTAL

e

550

7S

800

815

£30

Biah

200

IS W A1 e P

TOTAL

A 10 RO et BN Fo Rt I et

- fmiual el il olnlio

R e El Bt ko Bt R

o ] sl o bt

mﬁm wioicioholole

24

Houxly Total

HOUR
BEGINNING

"SEB Souih Lake

AR MEEE:

NEB

Ol Novi

LT

BRI

TH

% i

)

™

7:00

2

3

715

4

3

3

2

k]

Al Poak Hour

e P%k htmr mmwmﬂ Trathic:

3 schoo! buses SEB LT, 4 school buses SWE RT, & 2 8U frucks NEBLT.

HOUR
. BEGINNING

S5 South Lake

“EWE 13 Milo

NEB

BT Mo

LT

RT

JL

TH

RT

LT

TH

TOTAL

8:00

4

=

2

e

PHF (PaalcHour Factor)

050

e

080

CER

0,63

0.40




TRAFFICETUDY OF GLE NOVIRD I8 WHLE RD T 8OUTHLARE DR

Pl Teriing-Mavement Count » Large Vehiclas Only
Wedn@sday, Dacember 10, 2008
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Table B<1. Summary of 2005-2007 Crashes at Old Novi{ 13 Wile/ South Lake
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Irtersection Crash Bepoit
Wiitleiy Stimpson (00 Novi, 15 Mile Rdf South Leke @)
Datess (‘31/61{26&5 AEmranty
Rnads’ old wavi %‘M;‘ 8 {0~ {M}
13- Wit R /W (1,06 < 2.08)

S il -
TEA Fraftle Crash Analvgls Todl
R&pgrk Print&d Qa 12/8 ?/2(1053

#1 ;,acatinm g\mvx {o. m) A0 faet & oF 13 M}iui Crivsh I 53‘5?929

Grash Datet 111/18/2008 bay: The Hour: lpm  Weathart cléai  Readway: dry  Lightr day
anuries Ky 0 injAas 0 finj B2 O e 0 ¥ s 3 How: ag-Sdine
wr: o Arans driviwy atinter HEm o Prpgsy N Gﬁmp!iﬁﬁﬁﬂw 1}500‘3‘333
Unit Mo Vel Bl Action Bror  Eventd Event2 Event? Hventd HezAcHon VehType Dameage
1 5 chenge'ienes  vehintranspt  none none nene fail toryleld oir fistde
3 g go strafght weh I trahspt none nona hong none cal riside
#2 Location:  UIMILE (2.03) $5 feeb W of HOVI Lragh 1D 5928917
crash Dates GQIGSIEQOS Buy: St Hou ?pm‘ Weatheiy dear Ropdways 4ty Lighty dadkiuniid
Injuries K: 0 IjAr 0 INiB! O e o Xnj Ot 4 Wolw: Tréaend
EVT: NOVI Ardar difvwy at:irj:t_er HED: N priger N complalnt Mo: 057090
Unit Mo Veh DIy Action Prior  Evéntd Event 2 Bvent3 Hvent4d Hezachon vehType Damage
1 B backing yeli in transst  nape neneg none improp backlng  car atrrear
2 W stop on rpad veliin transpt #ons none FionE nong car crrnt:
#3. Loestion: W 13 MILE 8D (2,03)0 feet ¥ of NOVL RD ciash 1t BO0R7R2
Crash Dater O5/20/2008 Bay: Tue: Hewed dpm  Weasthar: deagr Roadwayt diy Lights day
Injurles i O IsiAr 0 B 0 Iy 0 Infi 2 Hewt presnd
U Nowt Apgwy iner other Hite N Hivvgs: W Complaing No: 0516236
UnitNo  Veh Dir  Actlon Prior  Bventd  Event2 Bvent2 Bvent4 Huzadton  Veh'Type Damage
1 w gu stralght foss of contral  vehin transpt  none noie unable-to stop  car chefrnt
2 W stop onroad  veh o trenspt  none néine nohe I plekiin cirrear
#4 Location: 5 LAKE DR (1.36) 15 Teet NW 6FNOVI RD Lragh 10y 60742594
Crach Dater 06/06/2005 Dy Mon  Howrt 3pm  Weather! demr  Roadways dry Maghit day
Enjdvies Kt O Injd: 0 AInis O it o fmjor 3 How: othar
CYT: NOVI Biraar unkn HBDY N Drigss W Complaint Mo 0528362
Unlt Mo Vel Olr  Aclioh Prine  Event i Bvent 2 Event3 Ewvent4d HazActivn Vel Type Damage
i i Tatf bery vali In trangpt riods none nohe unknawn ear ehrivnt
2 5 no straight seh infranspt nong s fone unkniowe Lar Iftside
#5 Logation: E12 MILERD (2 02} 60 fest E-of NOVI RE Crash 1Dy 6062228
Crasl Datal 06/25/2008 pays 5at  Hourd 0am  Westherr clear Roaduayl dry Light: darlcfunitd
Injurfes K: O Tebar 1 Imimr D mic: 0 nj oy 2 How other
CYTL ROV Aveat strghtiniel MBE Y Drias: N Complalag Ho? 0533081
UnltNo  Veh DIe Action Prior  Bvent i Bvent 2 Event3 Event4 HazAction Veh Type Damage

1 B g stralght athr noncoliisn  none fahe nong unkiown car e




#6 Lovatton: NNOVIRD (0.01)25 feel S of 13 MILERD
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#11 boeptiont ‘13 MILE (2.02) 75 fost NEof NOVI RD
Crash bake: 1273172008 Bauy: Sat  Hours Lam
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Weather:
Inj oy O

Crgh 10 6278835
Lighte dark/iid

Rogdweay: snowy
I O 4

ENOW




LW MovE dvews Inter ather HEne N

Prunss

N Comglaint Mot 0571813

DhitWe Vihk m:* Aotion Prioy  Svent 3 Fuant 2

Evant

Event 4 ﬁa@:&aﬂ:iw V@h Ty ﬁ&m&ga
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LY NovE Argal Inter other HED N Diratgst N Complaint Mo 2185308
Unlt B Veh Dir  Action Frior  Bvent L Bvent? Event3 Event4 Hpzlckien Vel fype  Damage
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APPENDIX C

 PEAK-HOUR SIGNAL WARRANT +
| GUIDELINES FOR MULTIWAY STOP APPLICATIONS
{Exceipts from 2008 Michigan Manusl of Uniforn Traffic Control Devicas)
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Guidanee; :

The corabination of- Cazmmmm A and B isdmended for: application at loeations whare Clondifion 4 is not
satisfied and Condition B is not setisfied and should be ap};thud only after an adgquate trial of other aliematives
that could cauge less delay dnd inconveniends to ivaffic bas fafled 19 solve the taflle probleins,

Btandard:
The nited fora traftic contrel sigualishall be considéred i dn englieering study fids that both of the
fafiawing conditions exist for each ai:’ any S honrs of an average cidy.
A, The vehicles peir hour given in hoth of the 80 per cent coltns of Condition A in Tabled -1 exist
on the major-street and the higher-volume minorstrect-appro ac!ws, vespectively; to the.

fntersection; wad '
B. Thé vehiglés per hoitr given th both of the 80 percent. colinnans of Condition B iy Table 40T aist

on the major-sivest and the !’ugimr«voixmw minor-sivedt approaches, regpectively, to the
hterséction.
These major-street and minoi-sirect voluns shall be f(}r the same: 8 bougs for each condition; however
the 8 hours satisfied in’ Condition A shall not be requirved to be the samne § hours satishied Louﬁrthx E

On iha minpr streef, (he higher volume shall not be regiired fo be on the stme approach during each of

thie '8 howrs,

Option;

I the posted or- statutory speed limit or the 85th-peréentile speed on the mijor streel excecds 70 kny/h or
exceeds 40 mph, or if the fnterséetion lie§ within the builbap stea of miy jsolited conmnity Having: a population.
of less thiar 10,000; the taffic volimies i the 56 percent columis in Tabls 40-1 may be used in p"iaaa of the 80

peicent soimmm
Section 4C03 Warrant 2. Bowr-Hour Vehieular Yolume
Suppeni:
The Feur-Hobr Vehicular Voliie sxgmd warant conditions are intended to be dppHed wheie the volume of
intessetting Wiaffic s the principal réagon 1o consider installing 4 varhe control signal,

Stanidaids
Theneed for a reaffic cortrol signal shall be covsideved if air engineeving study finds fiat, for each of

any 4hioursof an average day, the plotted points represénting the vehicles per hour on the: ma,;e):: sbxedl
(total of both appronches) and- the corresponding vehicles per hour on the higher-volume minorstreet
approach (one direction prly) all fall above the applicable curve in Figore 4(3 1 Tor the existing

¢ombination of :;;}{Jmaeh Tanes. On. the sinor street; the gher volume shal nol be. regilived 16 bé on the
saune spproach during each of thése 4 houts.

thmn‘

I¥ thie posted or statilpey :;pac:d Hinit or fhe %thupercmtﬂa speed on the major streel exceeds 70 keiflx ot
excaeds 40 mph or if the fntersection Ties within the baileup area of an isolated community haviag a populmmn
of less than 10 000 Figure 4C-2 may be vsed I place of Figure 40-1,

Section 40,04 Wartant 3 Pk Hor  (Combines premias WOmsnis 14, 1)
Support: |
. The Peak Hour signal warrant s intended for use at a location. where traffic conditions ave such that f6i-a
minimogof 1 hour of an gverage day, the minoi-streét traffic suffers undug delay when enfering or crossing the
major sireet.
Standards
This glgnial warrant shall He apphied only 0 annsoal cises, sch as office eomplexes, manufacturing
Plaits, industrial complekes, or ingh»m:cupa;scy velsicle facilities that atiract or discharge large ﬁumbcrs
of vehicles over a short fime.
The need for a iraftic control signal shall be considered if an engineering study fisds that the eriferia
i esﬂzer of the tnliowmg two catwemes ate met:
A Iail three of the following conditions exist for the same 1 howur {any four conseentive 15-minute
perioddsy of an.average duy:
1. "The total stopped time delay mpmcﬁc{ar} Ty the: traffic on ane minopstrest approach (ong
direction only) controlled by & STOP sign equalsior exceeds: 4 vehicle-hours for a oneJane
approach; or 5 vehicle-hours for a twolsne approsch, and

{ Comhaves én ¥4 g‘{c"f&)
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2. The volurae on the sae miner-street approach (one divectiin only) equals oF excesds 100
vehicles per hour for one moving lane of traffie or 150 vehicles per hour fov two mioving Janes,

il

3. The total entering volume serviced during the houy egoaly oF eteeds 650 velicles per hour for
irteisections with three spproaches or 800 vehicles per hour for nfersections with four or
more approaches.

B. 'The pletted point representing the vehicles: per hour on the major street (fotal of both approaches)
anid the corresponding vebicles per hour on the higher-volume minor-siveel approsch (oné
divection suly} for 1 hour (any four consecutive 15-ininute periods) of ait average day falls above
the applicable curve in Figore 4C-3 for the existing combination of approach lanes.

Option:

If the posted or statntory spwd luriit or the BSth-percentile speed on the majpr street exceeds 70 kb or
exceeds 40 niph, or if the interseefion ligs Wﬂ}lm the bmlt—up wrea of awisolated COIMTITILY having 4 population
of less than 10,000, Figure 4C-4 may be ised in place of Fimive 4C-3 to satisly the-oriteria'in the second
citegory of the Standard,

Section 4008 Warvant 4, Pedestiian Vi
Suppert

The Pedesrian Volurme signal warrant is intended for application where the traffic volume on 3. major stieet
i 50 heavy that pedesitians experience exeessive detay in crossing the majér stieet.

Standard:

The niced for a'tratiic contral signal at an Intersection or midblock erossing shall be considersd if ai
angineering study finds that both of the ﬁ‘(&imwmg eriteria are met:

A. The pedestrian voluine crossing the major streel at o Intersection or midhlodk location durhisg an

ayerage day is 100 or move for each olany 4 hows or 186 ot more during siny 1 houryand

B. 'There are fower than 60 gaps per hour in the teaffic stream of a&eq&aﬁe length to sllow peﬁwimm

to-cvoss dizring fhe same period when fhe gadegtmaﬁ volame-cilterion is salisfied, Where thereisa
divided street having a median of sufficient widih for pedestrians to walt, the requlrement applies
wpamtelv to-esch divection of vehicular tratfic,

The Pedestrinn Volume signal warrant shall not be applied at locations where the distance to the |
neavest frallic control signal along the méum' street 1% Jess thad 90 m (300 11), vinless the gmgmsm Lratiic
control signal will not restrict the progressive moverment ¢f traffie.

IF thils warvant is mct and a traffic control signal is justified by an engineering study, the tealfic eontrol
mgxmi shall be #guipped with pedestrian signal heads conforming to requivements set fortlin Chapter 4%,

Gitfidanse;
. I this warrant is met and a (affic conteol signal is justified by an enginecying study, then:
A If ar an intessection, the traffic control signal should be vaffic-actiiated and should include pedestrian

deteciors,

B. If at a noninterseetion crossing, the taffie control signal should be pedestiian-aciuated, parking anid other
sight obstructions should be prohibited for af least 30 iy (100 71) in advance of and at Teast 6,1 m {20 f)
beyond the crosswall, and the installation should include suitable standatd sign and pavement makings,

¢, Furthermore, if installed within 4 signal systern, the @raffic control signat should be coordinated.

Option:

The citerion for the pedesirian volume crossing the major madway may be reduced as much as 50 percent if
the average crossing speed of pedestriany is less than 1.2 mifsee (4 fi/sec).

A traffic control signal may not be needed at the study location if adjacent coordinaled raffie cortrd] signals
wnmmmly provide gaps of adequate length for pedestrians io cross the street, even if the rate of gap oceurrénde
is legs than one per minuse,

Section 4C.06 Warrant 3, Schoel Crogsing

Suppm
The School Crossing signal wareant is intended for application where the fact that school children eross the
ruijor stieet is the principal reason to consider installing & teaffic contiol signal.

Sact, A 4C508
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Once the decision has been made o install two-way stop eontial, the decision regarding the appropiiaie
street to stop should bebaged on engineering judgmient, Tnomost cases, the street earrying the lowest vc}iumu of

ruffic should be stopped,

A STOP sighn sheuld not be instilled on the shdior stieet vnless Jastified by o walfic engineering sdidy,
Support:

The following sre congiderations that might influsice the décision seearding the appiopriate stivet Hpiin
which w fuseall 4 ST@P sign where 1w stepts with réladvely equal vohimes acfor characteristics inferseet:

A. Stopping the divection that-conflicts the most with-established pedestrian erossing activity or schoo!

- walldng routes;
B. Stcappmg the direction that hus obscired viston, dips, or bumps that already require drivers to use lower
operaling specds;

C, Stopping the divection that hug the longest distince of nidismupled flow approaching the intefsection; and

D. Stopping the direetion that has the hest siaht distance to. mnflmimg trafie:

Thetise of the STOP sign At ing?hway-r'uhtmd grade crossings is describied in Section 8B.08, The use of the
STOP sign athighway-Hght rail transit grads crossings is described 1. Section ii}fl (1,

Section 28,86 STOP Bien Placemeni

Standard;

The: $‘i‘(§£’ sign shall be msialim} onihe Mgt side of the appr: oach to which it applies. When the 8TOP
sign fs stalled ot this mgun ot Toeation and the sagn visibility is restricted, u Stop Ahead sigi (see Section
2{2 29 shall be tustalled in adyance of the STOP sign,

The 8TOP sign shall be located as close'ns practical {o the interseciion 1 vegulates, while optimizing Hs
vigibility to the road user it is intended fo regulaty

5YOP signs and YIELD signs shall not be motnied on thesame pust
Guidance:

Other than 2 DO NOT ENTER sxgm no sigi should be miounted backsto-back with 2 TOP sign-in a manner
thiat obseures the shape-of the STOP sign.

Support;

“Section 2A.16 containg additfonal informaticn about separate and combined mounting of other signs with
STOP signs.
Cuidance:

Smp Lines, wherused to satppimmm & STOP sign, should be Toonted ar the point where the road uger should
stop (see Seclion 31,16,

. ir oily one STOP sign i installed on an approach, the STOP sign should ot be placed on the Tar side of the
iutersection.

Where two roads infersett af sn acute angle, the STOP sign should be positioned at-an angle, or ghielded, so
that e legend is out of view of tratfic to which it does not fngaly

Where ihiere is 2 marked orosewalk at the intersection, the STOP sign should be installed in advance of the
crosswalk Hpe pearest to the approaching waffic.

Cption:

At wide-throat intersections 8y where two or piore spprosch lanes of traffic exist on the signed approach,
ohservance of the stop control may be improved by the installaten of an addifionsl STOP signon the left side of
the road andfor the use of a stop line. At channelized intersections, the additions] STOP sign may he effectively
placed on a channelizing island.

Support:
Figire 2A-2 shows exuniples of some typical placéments of STOP signs,

Seetion 2807 Multiway Stop Applications
Support:
Mudtiway stop control can be useful as a safety weasuys atinterséctions if cérlain iatlic condifions exigt,

Sufery concerns associated with multiway smps include pedestiang, hat:yc:hsm, arid all road usgers axpecimg other
rond vsers to stap, Muliiway stop control 18 used wlhiere the volume of traffic on the intérsecting ronds is

approximately egoal.
The festrictions on the use of STOP signs described in Seetion 2B.03 also apply to multiway swp spplications,
Sk 215,08 To 21,07
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< Giuifdanne:
Tlfm detision ko fnstal] muldway stop control should be biaged on-an engineering stady.
The following ériteria should e considered i the engineering stidy for @ mumw*ay STOP gign installation:

A. Where naffic conirol signals wre jogtified, the moltway smp is-a interim measire that can be insialled
quickly 1w control iraffic while mrangements are being made for the installation of the traffic contrs!
gignal,

B. A crash problem, as indicated by 3 or more reportsd censhes fn a 12-month period that are snsceptible o
¢oirection by amiliiway stop installation, Such crashes inchods ¥ wlite and lefisturn eptlisions a5 well us

 tight-angle collisions,

C. Misimum volumes:

1. The vehicular voluime enterlig the intersection from ihe migjor street appronehes (total 1 of both

. approuches) avirages at lenst 300 vehicles per hour for my 8 bouis of an aver age day, and

2. Thecombinad veﬁwmm pedesirian, ind bicyele volume entering the intersection from the minor
street approaches (otal of both upprogches) sverazes ut least *?00 units per hour Tor the same 8 houss,
willy an avirage delay to niinorstrest vehicular traffic of at Jéast 30 seconds per veticle during the.
highest hows, b{zs.

L th@: Sﬁd‘:«pm centile approach speed of the tujorstieet fralfic sxeeeds 65 kol or exceeds 40 mph,
the minimnn velicular volume warrants ave 70 percent of the above values,

D, Where noy single criterion 18 satisfied, but where Ceiteria B, G0, and €2 ave 4l sutisfied 1o 80 laetcent of
the minimm values, Criterion. €335 exeluded from-thiz cemdmou

4

. Oplion:
Other eriter that inay be consideréd In anengingering study elude;
A. The heed To condro] lele-turn conflicts:

B, ‘Ihensed to contiol vchmiefpedesmdn conflicts nedr locations that generate high pedestiian voluiiias;
s C. Locations whete a road wser, after stopping, eahnbt see conflicting talfic.mud 1s m%, able 1o regsonably
D.

safely nevotiate the interséotion vnless conflicting eross traffic is- aism required fo siop; and
Ani msmuuu of two residential neighborhood cni:iccztm tl nnug,}z) streels of shinilar design and
aperating charpcteristios where multiway stop conteol would imprové tialfie operational charseteristics of

the Intersection,

Section 2B08 YIELD Sipn (R1-2)
Standard:

The YIEL&Z} (R1-2) sign {see Figure 2B-T) shall be a downward-pelating equilatéral trismgle with a
wide red border and the legend ¥ E’EJL% in red on 4 white backg,r&mzﬁ

Support:
The YIEL sign a%sgns right-of-way 1© teaffic on certain approachies to an interseetion. Vohicles controiled
by 2 YIELD sign need to show down of stop when necessivy to avoid interfering with conflicting traffic.

Section 2809 YIELD Sign Avvlications
Option:

YIELD signs may be used instead of STOP signs if engineering judgment indicates that one or miore of the

following condidons exist:

A, When the ﬁblhi}{ fo see all potentially conflicting taffic is sufficient to allow a rond wiser traveling 4t the
pmstad speed, the B5th-percentile. spead, or the statutory speed 1o pass through the intesection or 1o stop
ina masonably sale mantiet,

B. I conirolling a merge-type movement on the eut:mng roadway where aceelerstion geometry andfor sight
distance is not adequate for merging taffic operation.

C. The sécond crossroad of 4 dwsdcci hw hway, ‘where the median width @t the intersection is 9 m (30 £ty of
graater. In this case, a STOP sign may he installed af the enfrance to the first oadveay of o dividei
highway, and & YIELD signmay be installed at the entfance o the second roadway.

. An intersection where a spﬁ::::ml proolem exises and where engineering judgment zziﬂwams the problem to
be stsceptible to comrection by the nse of the YIELD sign.

Standavd:
A YIRLD (R1.2) stgn shall be used to assinn right-of-way af the entravce t6 4 roundubovt infersection,

: Sect, 2807 15 SR09
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LEVEL OF SERVICE ANALYSES




INTERSECTION LEVELS OF SERVICE

Intersection capacity analyses were conducted using Synchio 7 software, based on e ht}ciolagias
contained in the Highway Capacity Manual {HOM, Transportation Research Board, 2000). The primary
ob;e:;tlve is fo detarmine level of setvice, a qualitative measure of the “aase” of traffic flow based on
average vehicular delay. Analytical mmdelss ate ysed o estimate the average delay per vehicle for specific
migvements, minor approaches ~dnd in the case of all-way stop-controlled and signalized intersgclions
major apposthes and the overall intersection aswell, These models account for larie configuration, grade,
type of traffic cﬂmroi traffie Volume and composition, and other traffic flow pa?ame%&fs

Level of service {L.OS) is expressed using a letter gradmg soale, with A being the highest leve] and F being
ihie lowest level, The following two tables defing LOS, in terms of average delay per vahicls, for sigalized

and unsignalized intersections, respectively. Intersections Include junctions of driveways and roads as well
as roads and roads.

Level of Service Criteria for Signalized Inferssctions

Lavel of Servics Conitiol Delay per Vehids (seconds)

: . = :

w40 and = 20

w20 and £ 85

>35 a0l £ B8

> 55 and <80
>80

il vl ) o ot

Level of Service Criteria far ﬁnﬁignaﬁzad Intersections

Leval of Semié& 7 Controt Delay per Ve hicl (se-cc_mdf.s}_ _

. & TO
=10 and %15
»15 and 5 26
» 95 and £ 35
» 35 and = 50

>0

ooz

According fo the Highwey Capacity Manual, level of service al a two-way stop-controlled intersection ls
defined only for minor movements (Le., minor appmaeh left and rtgh turns and major approach left tums),
LOS is not definad for the intersection as a whele, since the majority of vehicles pass thiough the
intersection without stopping and thus experlence negligible defay.

Itis important to tealize how HCM riiethodology computes average approach delay and average
Infersection delay at a one- or twoway-stop-confrolled Infersection where left furns from the major road
share & single Jane with through (and possibly right-turning) fraffic. In applying the equations for Weighted
average delay, the mefhodology assumes zero delay for major-road through and righttuming traffic
(befuevmg them to be negligible}, but then divides by the total approach {or intersection volume). Hence,
the resulting average delay per vehicle is generally significantly lower than what the average Jeft-tum delay
per left-turn vehicle would be If, in fact, the latter was actuslly reported by the software (itis not), Caution
should therefore be used In interpreting the reported average delay per vehicle on approaches and at
intarsections having shared (left-throtigh of leftthrough-right) lanes on the major road.




HCM Signalized lntersection Capacity Analysis B
_3* South Lake Dr & '33 Iile Rd ) B '?16@?‘2’_1;

Wﬁ%ﬁﬁ’m

vmume{vg 1) A 10 {1 80 49
Ideal Flow {php] o000 2600 2000 2006 2000 2000
Total Lost Ume (s) 57 6.6 G@ 60

Lanie Uil Factor .00 100 100 1.0

Frt .97 100 1000 043

Fit Protacted 0.98 086 100 1.00

Batd. Elow {prof) _ y1ioh3 ”1583 2000 'f?&”l

Fit Permitted 0,86 048 160 100

Satd Flow{perm) 1842 G03 000 gwel
Paslchour fadtor, PHF 081 081 075 075 085 095
Adi, Flow {uph) 174 42 13 15 53 &2
RTOIR: Raduction (vh) 10 0 0 o 39 0
Lang Group Flow {vph) 408 [ < R
Heavy Vehccias {%} 2 0% 0% % 8% 8%
Tum:Type: tugtom

Proteclad Phases B 8
Permilied Phases 4 4

Actuated Green, G (s) 26,3 20 2ah 20
Effecive Grean, § {s) 263 P20 220 220
Acluated g/C Ralio 0.30 026 028 026
Clegrance Timets) 87 60 B0 B

Lane Grp Cap {uph) 554 ' 76 500 440

50,19 L

w0t o0

Umfarm Delay, d1 244 %8 48 257
Prograssion Faclor 1400 e 100 100
Inéraimental Defay, d2 18 48 01 a7
Defay (s} 263 07 B0 264
Level of Seivics G ¢ € C
Approsghi Delay s} 28.3 7 B4
Fxppreaﬁh LOB G & C

BGM &vefage Confrot Delay 64 HCM Level of Sprvice C
HCM Volume to Capaiily rallo 0,24 o

Aclualed Cycle Langth (5} §8.0 Bum of lostime {s) 177
lﬁtersact oA, Capamiy Ulllizztion 283% 1GU Level of Servige A
Analysls Period (min) 15

o Criticdl Lane Group

Cyrrant AM Peak Hotr _ Synehro 7 - Repart
Sfimgson Page 1




HEM Unsignalized intersection Capacity Analysis o
G Bouth Lake Dr& 3 MileRd » — 112009

)Y A A

Lane Configurations
Sign Gonteol

Volume (vph)

Feak Hour Factor
Hourly flow rate {vph)
Volume Tolel (vph) 28 1 15
Valume Left typh) 174 0 ¢ 5
Vol Right (vph) o0 18 B
Had] (8) 048 03 070 -0:09
Deparlie Hoadway (s} 45 B3 42 44
Dagioe Uliization, ¥ 057 002 002 03
Gapacity (vehih) 778 658 818 T
Conlrol Delay (s} ' 8

Detay
HOM Level of Sersice LA N "
Inersection Capacity Utifzalion 23.3% (U Level of Setvice &

Analysls Period {nilr} 15

Current AN Peak Holr Synehra 7 - Report
Siirpson Paga 1




HCM Unsignalized Intersection Capacity Analysis N
3: South Lake Dr & 13 MileRd | . - e 12009

Wgﬁﬁﬁﬁw

Lane Gonfigurations % B
Sign Cohirol Slop Sop  Stop
Yolume {yph) 112 M 12 13 B Bo

Peak Hour i’astﬁr_ 081 081 075 075 085 065

\faiuma Talal fuph) 263 : 7
Voluitia La# feph) e 8 g 64
Volume:Right { {vph} ] 0 17 63
Hedj {s) 018 03 D70 008
Departire Headway {s) &5 b4 43 45
Dagres Ulilization, x 033 02 G2 G
Capagity {vehih} 86 sd2 T80 747
Gontrol Delay {s) 88 78 672 83
Psppreac%z Eielay ) 458 6.7 83

A ' A

HCM Leva af! Sawéca "%

Intersection Capacity Utlization 2T8% fCU. Level of Saivice A
Analysts Period (i) 15
Future (2328 ) Al Peak Hour Bynchro 7+ Report

Stimpson Paga




HCM Slgnalized Intersaction Capagity Analysis o
3: Bouth Laks Dr S13MileRd . e Niziz00g

Wﬁﬁﬁﬁﬁ%

Lane Colifigurations L % b

Volume {voh) 102 ki T 74 3/ 1
deal Fiow {vphply 2000 2000 2000 2000 2000 2000
Total Lost lime (51 57 B0 B0 B0

Lﬂﬁe Ut Factor 100 100 400 100

Frt 0.7 106 100 6.8

Elt Profected 006 095 400  1.00

Satd. Flow {prot) 1863 1900 1980 4781

Fit Permited 0.98 014 100 LD0

Satd. Flow {patm) 1863 276 1980 4761

kchorfacor, PRF 085 O.68 082 082 087 087
lowi biph) 90 40 78 80 45 920

RTOR Rediclion (vph) 13 0 0 o 183 0
Lang Grotp Fow {vph) 147 6 78 8y 2z 0
Heavy Vehiclas [%) % 0% 0% k] 0% %
“Turr Typa ' custom :
' Phases: B 8
. 4 .
19.3 200 290 290
183 200 B0 990
p.26 031 031 08
57 BB BO B0
| 378 8 ©04 508
vjs Ralis F’mt ' ¢0.08 oo
yls Ratio Perm oh2d 604
visRato. 0.3% 090 043 o
Uniiforein Delay, ¢ 8 317 WY b
Progiession Factor 1.00 100 100 100
incremental Delay, 42 30 44 05 08
Delay (s) 358 054 243 254
Level of Service D Fo6 ¢
Approdch Belay (s) 5.8 42 254

Approach LOS D E ¢
HCM Average Control Beiay .3_&,;@ HCM Lavei of Service D
HCH Voluine 1o Cégacity ratlo .51

ated Cycle Lenglh () 950 Suri of lost firne {5) 17
intersegtion Capatity Uiiization 58.9% 10U Livel of Service A
Analysis Period (miin) 15

g Critical Lane Grotp

Cusrent PM Peak Hour Synchro? - Report
Slimpson Page




HCM Unsignalized Interseciion Capacity Anaéyssﬁ
3: South Lake Dr & 13 Mils Rd e o tim008

W&Eﬁ ﬁ&f"w

Sign Conrol Stiﬁ;ﬁ ) Siop Sta;:-
Volum () 7 TR W R
Peak Hour Faclor 085 085 o8 0m &3?- g7

Valume Total (vphy %0 76 80 264

Voluine Laf {upit) 120 6 TR+
Volume Right (vph) b 0 80 22
Hai) 18) 045 000 088 -DAS
Departurg Headway (sj 50 B3 48 42
Detitpe Utilizalion, ¥ 622 031 10 O
Cepaoity (vahin) 684 845 76 BO
Cotitrel Delay (s} 93 77 &4 91
Approach Delay {s) g3 T3 54
ﬁpproaciz 108 A A A
fay &
HGM Level of Saf'vica A _ o _
Intersection Capacity Utifzation 34.2% JGU Lévelof Sarvica A
Aivalysis Perlod (i) 15
Cuirent PM Pask Hour _ Synchro 7 Report

Slimpson Page 1




HEM Unsignalized Intersection Capacily Analysls o
3 S@uth lake Dr&i3Mis Rd _ R g

wé%ﬁﬂ“w

@ Cmﬂgura- 5 B T
Sagn Gonirol Slop - o Bop Step
Volurma {vpl) 124 4# 88 a0 48 233
Peak Hotr Fadtor 585 085 09z 082 DRS04
Moty fiow rate-{vph) 14 48 : 98 55 268
Volurie Total {vph) 194 m ms B2
Volume Laft (vph) 146 B i} 58
Volunye. Right {vph) 8 Ry a8 265_
Had] {s) 045 000 088 048
Departure Headway {s) 82 85 48 44
Degrée Utilzation, X 28 614 013y 038
Capacity (veh/i) ez 815 87 770
Conbrol Delay {s) 102 82 RF 102
Approach Delay (s} 10.2 .4 0.2
Approaﬂta Los g A B
y . R l'
HCM Lavel of Service. A S
Intersegtion Capacily Ulifzation 38.4% 1CU Lievel of Service A
Analysls Perind (min) 15
Fulure {£028) PM Pesk Hour Syrichro 7 - Report

Stimpson Page 1
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