
CITY of NOVI CITY COUNCIL

Agenda Item. I
July 19,2010

SUBJECT: Approval to award a contract for design engineering services for the South Lake
Drive/Old Novi Rd/13 Mile Intersection Improvements to Orchard, Hiltz & McCliment, Inc.
(OHM) for a not-to-exceed design fee of $12,797.

SUBMITTING DEPARTMENT: Department of Public Services, Engineering Division fl,'1C-

../)- . ..r';u
CITY MANAGERAPPROVA~

EXPENDITURE REQUIRED $12,797
AMOUNT BUDGETED $152,000 (Eng and Construction)
APPROPRIATION REQUIRED N/A
LINE ITEM NUMBER 204-204.00-863.106

BACKGROUND INFORMATION:

The existing traffic signal at the South Lake Drive/Old Novi Road/13 Mile Road 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 signai 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.

A grant application was recently submitted by staff for the construction of a roundabout
at this intersection; however, the application was not selected for funding. As such, the
recommended improvements to remove the traffic signal, improve the turning
movements in the intersection, and install a three-way stop is being pursued as approved
in the 2010-11 Capital Improvement Program. 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.

OHM's engineering fees are based on the fixed fee schedule established in the
Agreement for Professional Engineering Services for Public Projects. The design fees for this
project will be $12.797, which is 10.15% of the remaining budget for construction of
$126,073 [original budget of $152,000 less $12.797 for design engineering, and $13,130
anticipated for construction engineering). The construction phase engineering fees will be
awarded at the time of construction award and will be based on the contractor's bid
price and the fee percentage established in the Agreement for Professional Engineering
Services for Public Projects. A draft of the Supplemental Professional Engineering Services
Agreement for this project is enclosed and includes the project scope and schedule.

OHM has recently completed engineering services for the federally funded roads project
[Meadowbrook Road and Nine Mile Road), and our current 2010 road capital
preventative maintenance program. The project is anticipated to begin in the fall 2010
and be completed in spring 2011.

RECOMMENDED ACTION: Approval to award a contract for design engineering services for the
South Lake Drive/Old Novi Rd/13 Mile Intersection Improvements to Orchard, Hiltz &
McCliment, Inc. (OHM) for a not-to-exceed design fee of $12.797.
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SUPPLEMENTAL PROFESSIONAL ENGINEERING SERVICES AGREEMENT

SOUTH LAKE DRIVE/OLD NOVI ROAD/13 MILE ROAD
INTERSECTION IMPROVEMENTS

Scope of Services

RECIT ALS:

This Agreement shall be considered as made and entered into as of the date of the last
signature hereon, and is between the City of Novi, 45175 W. Ten Mile Road, Novi, MI 48375
3024, hereafter, "City," and Orchard, Hiltz & McCliment, Inc., ,,\hose address is 34000
Plymouth Road, Livonia, Michigan 48150, hereafter, "Consultant.'> /

/ 2,D/
/ /

/ "// ''-',

This Agreement shall be supplemental to, and herebyjri~rp~rates the,Jcl-~s and conditions of
the AGREEMENT FOR PROFESSIONAL ENGINEERING SERVICES FOR PUBLIC
PROJECTS, and attached exhibits, entered in;o/b,efween the City and'the",Consultant on

September 24, 2009. /~. /> ">
The project includes the design and the preparationor'p1ans a,nlspecifications improvements to

, .... ·.'··':i::·:..·:·::·::.: ..··>~:>/;'

the intersection of South Lake Drive/Old-l\tovi Road/13 Mile;Road. The improvents will include
the removal of the existing unwarranledtrafflc signal, replaliirtg, the signal with all-way stop sign

V<:.<'i\-<' ,'" : .. '., ". ',i::",;:,:,;
control, partial reconstruction of the S0uth Lake'Drive approach to better accommodate large
vehicles (e.g. school buses), and othermhtor Improvem~nts1hat.maybe required following
further study of the intersection-during design\ ./ /,' /

,< (:::i::,§)(i',\}::;y::tS',. :;'"-", ','-\. /0 ';·';·V, ,;/
." .... , ~;"";::;;":'.:/;' ~

,;(' /<;,i-,:·,.L::, -,'//';")
<0:;\:;;,,/,L7 "f::_,;}}S,(, '\'.:i)-:"t\

NOW, THEREfbRE, in co)1sideration of the foregoing, the City and Consultant agree as
fill ." / " '
o ows:~,",i:j},>: (//-';''',;,';:':;:;:\:';;';.::_,_, ~"'" \:,',,',,\

:'::-'::::\',)'0"(:>/;:'· ",,----·;'::!{),t .... '... ',', .•:-;[}f\5;';?-",,\:?
Stlctfon i.'"" Profes~ioJ(alEngineering,Services.
,(':'", ",',' .',.:",:::i ••",., ...•:,:,.J\:.:\;.,.>.,>j;;>:, "';l';':,N';:;'f"~

/~oi and in conside~at;<ili ~l\1?ayment by the City as provided under the "Payment for
Englmieting Services" section,of thi~Agreement, Consultant shall perform the work described in
the mai1n~}'Rrovided or requit~d by the following Scope of Services, which is attached to and
made a part M~his Agreement as Exhibit A, all of said services to be done in a competent,
efficient, tim)ly,good and workmanlike manner and in compliance with all terms and conditions
of this Agreement,"... ./ /

'z"--,'" "'~',./ :,'/
',,-: )",

Exhibit A . /

Section 2. Payment for Professional Engineering Services.

1. Basic Fee.

a. Design Phase Services: The Consultant shall complete the design phase
services as described herein for a lump sum fee of $12,797, which is 10.15%
of the estimated construction cost ($126,073) as indicated on the design and



construction engineering fee curve provided in Exhibit B ofthe Agreement for
Professional Engineering Services for Public Projects.

b. Construction Phase Services will be awarded at the time of construction
award, should it occur.

2. Payment Schedule for Professional Engineering Services Fee.

Consultant shall submit monthly statements for professional engineering services
rendered. The statements shall be based on Consultant's estimate of;~e proportion of the total
services actually completed for each task as set forth in Exhibit A ~10;~~,time of billing. The City
shall confirm the correctness of such estimates, and m~y use~~~ii~~ty's own engineer for s~ch
purposes. The monthly statements should be accompanied b~~~phprRperly completed reportmg
forms and such other evidence of progress as may be/reqilired. bYsJhe City. Upon such

",:/:r:;</';::;;/,:
confirmation, the City shall pay the amount owed with~~~3?)days"ii:iiji~

Final billing under this agreement shall be~~1.?vrltted in a timely man:ne~;;~gt not later than
three (3) months after completion of the services. i~~rlings for ~~k submitted lai!,?~an three (3)
months after completion of services will not be;~i~id. Et~~;'Payment will be/made upon
completion of audit by theCity.' ;'1>..,//

/) <;;(~"\!X*:'

3. Payment Schedule for g~B~rlses.i;;D~
y.-, -,' \ -'->.;> ", ... ' '.\)"

\','n:'~ -"-':;""";'i:';),,:;,,. , '<;,;:,:::,/.:;:
All expenses required to completci;!i\1f ~coP:~}!)~irfVic~4$~cribed herein, including but

not limited to costs relat~~;:tC)1pileage,\'e1licls~~~~proj1Jicti~p.>60mputer use, etc., shall be
included in the basic fee{Uldi'S!J.~l not be}~~~)iseparateJy, /However, as compensation for
expenses that are nokipciuded 'in ±he standarcl scope of services, when incurred in direct

-';:-'?F"/ ,'. \.',
cOlmection with th~p~pject, and app,fC)lied by thc~ity, the City shall pay the Consultant its actual
cost times a factor ofil!ih5, /E0;i)iWfI. .~.\\

".'0':'>..4',';-';') "--';"", ,""">,,, \
<:n'.',·":)"-'~_ "<:(:(;;;/:«"i:-: -;",. -, ""':>::\\/1'.'(:);<:';:')-'

S~~~~.p4./;i;i>Owne~~~ip of Plans aniJ1!Documentsj Records.
t;,:C~"J,iI{';,;:>' ,- . ""';':;;,i;:';L:t;;~GB.. ":-:~:.:,(~;:~;

<;!~i;iV / Upontotp.!01~tiori'q~)$ermination of this agreement, all documents prepared by the
ConSUI~t, including tritci~s, dr1r\~1B-gs, estimates, specifications, field notes, investigations,
studies~t~,as instrument~9!~erviceshall become the property of the City.

''''..,•...•';>;]
2. "<:~'ll.\ City S2~lj3ilnake copies, for the use of the Consultant, of all of its maps,

records, laborat6rYJ~i~~i~~pther data pertinent to the work to be performed by the Consultant
under this Agreerriept;e1.{Uld also make available any other maps, records, or other materials
available to the City fi()m: any other public agency or body.

3. The Consultant shall furnish to the City, copies of all maps, records, field notes,
and soil tests that were developed in the course of work for the City and for which compensation
has been received by the Consultant.

Section 5. Termination.

I. This Agreement may be terminated by either party upon 7- days' prior written
notice to the other party in the event of substantial failure by the other party to fulfill its
obligations under this agreement through no fault of the tenninating party.
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2. This Agreement may be terminated by the City for its convenience upon 90 days'
prior written notice to the Consultant.

3. In the event of termination, as provided in this Article, the Consultant shall be
paid as compensation in full for services performed to the date of that termination, an amount
calculated in accordance with Section 2 of this Agreement. Such amount shall be paid by the
City upon the Consultant's delivering or otherwise making available to the City, all data,
drawings, specifications, reports, estimates, summaries, and that othe~£~~formation and materials
as may have been accumulated by the Consultant in performingA~rP§'ervices included in this
Agreement, whether completed or in progress. /. . //(:::-;";;;,K,,\

Section 6. Disclosure. /,,<./ / .....•.~

The Consultant affirms that it has not made pi~gr~~d to make a~y,v;Uuable gift whether
in the form of service, loan, thing, or promise tocah~>person or any of the'pe'ison's immediate
family, having the duty to recommend, the right<to vJJte upon, or'aJ1Y other direcHl1fl1;!ence on the
selection of consultants to provide professional engineering,services to the City within the two
years preceding the execution of this Agreement>Z)\'..c<fuJpalgn contribution, as defined by
Michigan law shall not be considered as'a Y,aluable gift'fqr t4€ purposes of this Agreement.

Section 7. Insurance Reg~ir~'ID::;~:> ~""..
, .. , "'."',; ,', '<,', '- '<><,'-::-:.'>

::W: '\ '-"-·'--:;::,~:,:,-.:--:·:'3:;;>::,.. _<~<}:'>:,-
1. The Consultant shall maintil{u'{lt i,ts/el'pense'''dw:in)(the term of this Agreement,

the following insurance:/. "\ ,. ,', ',/
/./ • >, ;

(;;,.: :,:,<,,7 "{:in'i.::' '-',+/?i;{\
A. (. \V'orker's Cqlnpensation'insurance relative to all Personnel engaged in

'..,per,formingZserVice.~.pursuant\to this Agreement, with coverage not less
thanth,,,VreSluired byapplic"t~16Iaw.

00 ", //' ,,/ ./
/ .' B.·,·. CO.p1preh~nsJve General Liability insurance with maximum bodily injury

/ / limit£ of·$I;QOO,OOO (One Million Dollars) each occunence and/or

<~ ~~~f~:~o~~~~~~:=u;;:~~:r:d70~:~;e~~~i.ts of $1,000,000 (One

, /. I

..~~".. Autorilo~ive Liability insurance covering all owned, hired, and non-owned
• .",,;~rc},es ~t~ Personal Protection insurance t? com~ly with.the pro~is~o.ns

".. of the MIchIgan No Fault Insurance Law mcludmg ResIdual LIabIlIty
inSurance with minimum bodily injury limits of $1,000,000 (One Million
Dollars) each occurrence and/or aggregate minimum property damage
limits of $1,000,000 (One Million Dollars) each OCCUlTence and/or
aggregate.

D. The Consultant shall provide proof of Professional Liability coverage in
the amount of not less than $1,000,000 (One Million Dollars) per
occurrence and/or aggregate, and Environmental Impairment coverage.

2. The Consultant shall be responsible for payment of all deductibles contained in
any insurance required hereunder.
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3. If during the term of this Agreement changed conditions or other pertinent factors
should in the reasonable judgment of the City render inadequate insurance limits, the Consultant
will fumish on demand such additional coverage as may reasonably be required under the
circumstances. All such insurance shall be effected at the Consultant's expense, under valid and
enforceable policies, issued by the insurers of recognized responsibility which are well-rated by
national rating organizations and are acceptable to the City.

4. All policies shall name the Consultant as the insured al},~shall be accompanied by
a commitment from the insurer that such policies shall not be c~~J'e'd or reduced without at
least thirty (30) days prior notice to the City. A~'::'~'

<tjIii'r;yi7",:,- ',",""',>
With the exception of professional liability, all insufU4~ P()li~~ shall name the City of

Novi, its officers, agents, and employees as additi9jil~. insured. <cdit~cates of Insurance
evidencing such coverage shall be submitted to Sue ¥ortafui, PurchasingM~~ger,City of Novi,
45175 West Ten Mile Road, Novi, MI 48375-3~t~Yprior to commencen1eii~~f performance
under this Agreement and at least fifteen (l5)~Q~~ prior to expiration d~tg~.,of expiring
Policies. "?<>!>, '<.,;';;'

. ."

5. If any work is sublet .in··c.onnection wit Agreement, the Consultant shall
require each subconsultant to effect aM m~lntain at least t .;"same types and limits of insurance
as fixed for the Consultant. '. \<. ....,',...... "',<s,...

6. The provis~ons requiring t~~\consuitan; t'o carrY'~aid insurance shall not be
construed in any mal1I).et as waivin\g or r~stiJ.ctil).g· the liiibility of the Consultant under this
Agreement. // / \. .... <'

<::.":.·,1'( Aij.~';ii~;,;Y ":,\,:,'::'%
Section 8. .......IndemniWand.Hold Harinh\ss.

""'-", /~

A;/' -lie-·C~nsul...,grees t; inaemriify' and hold harmless the City, its elected and
appoinJe . Icia1s and'employees., from and against any and all claims, demands, suits, losses
and settl,etiients, inchl(jiQia~tUli1,aitorney fees incurred and all costs connected therewith, for any
damilges"which may be a~seJ;led, cilliin~d or recovered against the City by reason of personal
injury,'d~ciJ:h. and/or property. damages which arises out of or is in any way connected or
associated With,the actions or i~actions of the Consultant in performing or failing to perform the
work. ..........". ..:

The con~u)~~le's that it is its responsibility and not the responsibility of the City to
safeguard the propci!y and materials used in performing this Agreement. Further, this
Consultant agrees to hold the City harmless for any loss of such property and materials used
pursuant to the Consultant's performance under this Agreement.

Section 9. Nondiscrimination.

The Consultant shall not discriminate against any employee, or applicant for employment
because of race, color, sex, age or handicap, religion, ancestry, marital status, national origin,
place of birth, or sexual preference. The Consultant further covenants that it will comply with
the Civil Rights Act of 1973, as amended; and the Michigan Civil Rights Act of 1976 (78. Stat.
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252 and 1976 PA 4563) and will require a similar covenant on the part of any consultant or
subconsultant employed in the performance of this Agreement.

Section 10. Applicable Law.

This Agreement is to be governed by the laws of the State of Michigan and the City of
Novi Charter and Ordinances.

Section 11. Approval; No Release. . "
,/ /

Approval of the City shall not constitute nor be deemeqleie,a{: of the responsibility and
liability of Consultant, its employees, associates, agents and s4hc,ol1~ltants for the accuracy and
competency of their designs, working drawings, and spe~fj.eil'tionsl"-o~ other documents and
services; nor shall that approval be deemed to be an assyiUpti-6n ofthat'f~Sponsibility by the City
for any defect in the designs, working drawings anq./p~cl1ications or otl1erao~uments prepared
by Consultant, its employees, subconsultants, and,agellts...~

/ ./ ' ,
~" /. '.. ,

After acceptance of final plans and speciat''provisi9n:$ by the City, Co;isuftant agrees,
prior to and during the construction of this project, ib:pilrfo~Jhose engineering services as may
be required by City to correct errors or'of\!issions on jh~ .oqginal plans prepared by Consultant
and to change the original design as required:"" '. . \, "-

Section 12. Compliance Wit~~\WS. . ", "."\
/<.:,.~. " \ \ /, ..... ,. . ...:.,.•••.' ...

dOall·of Cdn.sultants\pi'ofe~sional servic6s and practices shall be subject
to all app!icable state eral and\lQ~.a! laws;' ~~s or regulations, including without limitation,
those whIch apply/b : use the qlty) IS a publ1j;\governmental agency or body. Consultant
represents that it is in cOfllplianctlWit!J..aIL:lUch laws, and eligible and qualified to enter into this

-r'.?>}> /.". '''.,-',·,,.--'''·''.'i> _ \",.,•.-•.\
Agreement. .'./ . . "., .,\,.,. .... ..... /

4A,-,:'--_:,:,tss':?:-~~'<'i?l:;f; . /
Section 13:· <Notices.. "',

/
',:i'/ -:"y::,:'.:.<:-:>-.:" "'·'·:·,·,··.'\.>i:·:·:~.' '. , .....

,'( "+:;:-:H::\. <:';\':<::0
"- "- Written notices unpe'r, this 'Agreement shall be given to the parties at their addresses on

page orie b~personal or registered milifdelivery to the attention of the following persons:

Cit~>~1< Hayes, ~.E.i Director of Public Services and Maryanne
CO~~i~/Cl,erk, with a copy to Thomas R. Schultz, City Attorney

:'<::::(/'·:2D'V
Consultant: ':Tames Stevens, PE

Section 14. Waivers.

No waiver of any term or condition of this Agreement shall be binding and effective
unless in writing and signed by all parties, with any such waiver being limited to that
circumstance only and not applicable to subsequent actions or events.
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Section 16. Delays.

Section 15. Inspections, Notices, and Remedies Regarding Work.

During the performance of the professional services by Consultant, City shall have the
right to inspect the services and its progress to assure that it complies with this Agreement. If
such inspections reveal a defect in the work performed or other default in this Agreement, City
shall provide Consultant with written notice to conect the defect or default within a specified
number of days of the notice. Upon receiving such a notice, Consultant shall correct the
specified defects or defaults within the time specified. Upon a failure to do so, the City may
tenuinate this Agreement by written notice and finish the work tugh whatever method it

'c"

deems appropriate, with the cost in doing so being a valid claim and :arge against Consultant;
or, the City may preserve the claims of defects or defaults with?» ination by written notice
to Consultant. Ai"'; "01>

",:','''',
All questions which may arise as to the qualitY4;~~' iiCcep~abilltY~~;;:vork, the n:ann~r of

perfonuance and rate of progress of the work, and j~elp.ferpretatlOn of pt~~i;j;I1d specIficatIOns
shall be decided by the City. All questions as to ~~~;;s~tisfactory and accePta51~~lfil1ment of the
tenus of this agreement shall be decided by the €!lity:? 40 ····r)"

';'S;':"i>,,- ..d,'/;}- >C/
\.';'.:"L/;:i>

'<i':":.,'.:>"" A,fi ;-'>-
""""';;',>/ ;c'·,:;Y·

¢J:r':'~>:>",'\'~1!'J,\!~,
No charges or claims for dat:t\llg(:~"shal1 be mad{ by the Consultant for delays or

hindrances from any cause whatsoeve\ 'clpringthe..progress. o'L,any portions of the services
specified in this agreement, except as herill~a~er proyided...>, ........)

In case of a sUb~raii.~~l ~e.illy"on the\j\~h:C;tYin~;;:oviding to the Consultant either
the necessary informatiofi/or approval\Jo proc6ed ""ith the work, resulting, through no fault of the

/.: ,:;:.-;.:: \:,:', ;, \:;>~y(\

Consultant, in delllYS 9f such ext~nt; as to requiry the Consultant to perform its work under
changed c?ndi~io~s·n~~.~onte,piated.by~he~ah.ie~, the City will consider supplemen~al
compensatIOn hmlted to.lI1creased;Gostsmcuned..a.s)rdIrect result of such delays. Any claim tor

'T0":c,-,,, '",," .;'''',':,'_,''.','',,/7 """\:'''';::{>,;'!,',L>;Y
supplemental compen.sation;mu~fbe in writing· ami accompanied by substantiating data.

fl~;,::i'i&':N;:»'~"'--">'i";/',H:':';::',t:~;':'j:_;i <, ..',' ,:;,.,.'y:~~\

/ ,/wh~n delays' are'\;aus6dey circumstances or conditions beyond the control of the
ConsUl~.as dete~ined, ~y\~he Ci~;,the Consultant shall be granted a.n e~tens.ion of time for
such reasonable penod as may\be mutually agreed upon between the parties, It bemg understood,
however, thllt"th~ permitting':pfthe Consultant to proceed to complete the services, or any part of
them, after tftil!at~ to whichjhe time .of completi~n n:ay have ?een extended. shall in no way
operate as a waiveI OD.tl).e·p~ of the CIty of any of 1tS nghts herem set forth.

'<:'""'//
Section 17. Assignment.

No portion of the project work, heretofore defined, shall be sublet, assigned, or otherwise
disposed of except as herein provided or with the prior written consent of the City. Consent to
sublet, assign, or otherwise dispose of any portion of the services shall not be construed to
relieve the Consultant of any responsibility for the fulfillment of this agreement.

Section 18. Dispute Resolution.

The parties agree to try to resolve any disputes as to professional engineering services or
otherwise in good faith. In the event that the parties cannot resolve any reasonable dispute, the
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parties agree to seek alternative dispute resolution methods agreeable to both parties and which
are legally permissive at the time of the dispute. The parties agree to use their best efforts to
resolve any good faith dispute within 90 (ninety) days notice to the other party. In the event the
parties cannot resolve that dispute as set forth above, they may seek such remedies as may be
permitted by law.

WITNESSES Orchard, Hiltz & McCliment, Inc.

By:
Its:

of

PEBy:

____--"'_ County, Michigan
Commission Expires: _

by

The foregoing _

20_,

The foreg()ifi:~12:;=~__ was acknowledged before me this __ day of

20_, by on behalf of the City of Novi.

Notary Public
Oakland County, Michigan
My Commission Expires: _
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EXHIBIT A - SCOPE OF SERVICES

1.

2.

4.

[see attached]

The Consultant agrees that, imm<:diilfel~Hltlp~~J"i)'tlfe execution of this Agreement, it
will enter upon the dlJcl~p~escribed proceed with the work
continuously, and make,.. ". 'O]1s before the dates specified in
the attached schedule. T .. yis'P;9k liable not pay the Consultant for
any services rendered befor@!;;witten a'>~' ,. by the Consultant.

','~'Tjg';i>, , \':::'~:,_
The con~:~?~t s~~~~ubmit, ~\!il' ity sh view and approve a timeline for
sUbmi.~g()Vof plans\~p!or the ~()iRpletion of any other work required pursuant to
this(~~:~te of Servis~~;J The COhs~!.tant shall use its best efforts to comply with

,,~he sC11e~(~i:ppr . 'f~Y"!~2 CitY'~~1>
3&0i$~:0!:J:tilJly,~ela3ni~l, .. sed to the' 0 .' ltant by order of the City to change the design

c,:/'or plaJJ.~~9r b}{~!qre of the city to designate right-of-way, or to supply or cause
:0 be sllp~M~~ any~~t,~ not oth~rwise available to the Consultant that is req~ired

'<':.~ m performll}~Gthe w:or~ descnbed; or by other delays due to causes entIrely
'<::;';;;;10. beY01~d the c~~~fol of~e C~~sultant; then, in that event, the time sch.edules will

"<.'b.e adjusted egqltably m wntmg, as mutually agreed between the CIty and the
'. c~~.~ultan~i~th~ moment a cause for delay occurs.

Si~~"~6;k of the Consultant must be coordinated with the activities of the
',,-,'-,,-,., ,/

City (including firms employed by and governmental agencies and subdivisions
working with the City), the Consultant shall advise the City in advance, of all
meetings and conferences between the Consultant and any party, governmental
agency, political subdivision, or third party which is necessary to the performance
of the work of the Consultant.

A. Basic Services.

Consultant shall provide the City professional engineering services in all phases of the
Project to which this Agreement applies as hereinafter provided. These services will include
serving as the City's professional engineering representative for the Project, providing
professional engineering consultation and advice and furnishing customary civil, structural,
mechanical and electrical engineering services and customary engineering services incidental
thereto, as described below.

B. Performance.
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EXHIBIT A - Scope of Services

S. Lake Drive/Old Novi Road/13 Mile Intersection Improvements

Orchard, Hiltz & McCliment, Inc. is pleased to provide engineering services to the City ofNovi.
We understand that the City wishes to remove the traffic signal at the intersection ofS. Lake
Drive, Old Novi, and 13 Mile Road. The intersection will be converted into a three-way stop. In
addition minor geometric improvements will be made to the radii on the inbound right tum on to
S. Lake Road. ADA sidewalk upgrades will be completed and the pavement surface throughout
the intersection will be rehabilitated.

The scope of engineering services shall include the following tasks:
I. Conduct a site visit and offer recommendations for the proposed improvements (ADA

upgrades, geometric improvements, and pavement surface rehab).
2. Attend one meeting with City staff to finalize the specific improvements.
3. Prepare a preliminary opinion of probable construction costs for the selected

improvements and adjust as necessary based upon available budget.
4. Coordinate with the City's Geotechnical Engineer on soil borings if applicable.
5. PerfOlID Topographical survey of the project area as necessary based upon the selected

improvements. At a minimum it is anticipated that snrvey will be required for the new
radii onto S. Lake Drive and for the ADA improvements. Additional improvements will
be completed via a "log" format which will include standard plans and specifications
with details of various construction methods intended to be utilized.

6. Attend one meeting with the City to review the preliminary design and "log" documents
and address any requested revisions.

7. Coordinate with the Road Commission for Oakland County and DTE for the removal of
the traffic signal.

8. Prepare final design and "log" format plans, specifications and bidding documents.
9. Assist the City with advettising and soliciting bids, printing and distributing bidding

documents to interested bidders, attend the bid opening, tabulate and review the bids,
check contractor references and provide a recommendation of the award of the project
construction to a qualified contractor.

The following services are not anticipated to be required for this project and have not included:
I. Permit or application fees
2. Coordination or design for utility relocations or repairs
3. Remediation or removal of contaminated or hazardous soils or materials

We can perform any ofthese above-mentioned services. In the event any of these services are
required, an addendum to the supplemental engineering agreement will be submitted for your
approval prior to performing said services.

Tentative Schedule:
I. Design completed by September I, 2010
2. Bids received by late-September
3. Construction to begin in October or April 2011.



January 9,2009

Brian T. Coburn, P.E.
Engineering Department
City of Novi
45175 W. Ten Mile Road
Novi, MI 48375
bC29Q!J[n@cilyofn9vi.2m

RIRCRUR ARROVR
USBtIHH, tHe,

I

SUbject: Traffic Study Report for Intersection of Old Novi, 13 Mile, and South Lake

Dear Mr. Coburn:

We have completed our study 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 traffic signal should either be removed or operated in fashing mode
(red in all three directions) at all times. The cycling operation of the signal should replaced by
aI/-way STOP signs, and the stop bar on the northeast-bound Old Novi Road approach moved
somewhat closer to the intersection (by an amount to be determined under #3, below).

2. South Lake Drive hear Old Novi 113 Mile should be redesigned and partially reconstructed to
better accommodate large vehicles having a legitimate need to turn onto South Lake Dr. from
both the 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 ft 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

Both traffic volume and crash data were obtained. Volume data include the results of manual
counts done by BirchlerArroyo Associates during the 7:00-9:00 a.m. and 4:00-5:00 p.m. peak
periods on Wednesday, December 10, 2008 (detailed in Appendix A). Also, to check on 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
three calendar years, 2005-2007. These detailed data appear In Appendix B, along with our
summary of the 19 reported crashes (Table B-1).

Birchler Arroyo Associates, Inc. + 28021 Southfield Rd., Lathrup Village, MI 48076 • 248-423-1776







Figure 3shows the intersection's current movement volumes during the AM and PM peak hours,
which were found to be 7:30-8:30 a.m, and 4:45-5:45 p.m. These counts yield two-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 on Old Novi Road to the May
2004 volumes reported by SEMCOG. Note that the volumes observed in 2004 have decreased
some 20-25%. This may reflect a reduction 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 1-96/
Beck Road interchange as well as the traffic-calming reconstruction of South Lake Drive.

Table 1. Two-Way Volumes on Old Novi Road

Hour Starting Dec 08 May 042 Dec 08 : May 04
-_.- --

F
- ..__..... -

7:00 am 99 147 0.67

7:30 am1 105 - 0.75 (avg.)

8:00 am 96 I 115 0.83

-l ,- -- -".," - -
4:00 pm 182 227 0.80

4:45 pm1 217 - 0.80(aVg.~

5:00 pm 221 278 ] 0.79

1 Peak hour in Dec 08
2 From SEMCOG website

With respect to the design year of 2028, we believe that it is reasonable to assume that amodest
rate of positive traffic growth will replace the recent decline noted above. For this study, we are
assuming an average annual growth of 1%. Compounded annually over 20 years, this means that
2028 volumes could exceed current volumes by 22%. Figure 4 reflects such an adjustment.

Traffic Signal Warrants

Of the eight signal installation warrants appearing in the 2005 Michigan Manual of Uniform Traffic
Control DeVices, the one we have generally found to be most easily met is the peak-hour volume
warrant, officially Part Bof "Warrant 3, Peak Hour" (excerpted in Appendix C). Warrant 3has two
parts, with Part Bdealing only with peak-hour volumes and Part Adealing with both cumulative
peak-hour delay and the associated volumes. Only one of the two parts of Warrant 3 must be met
for the warrant to be met, and only one warrant of the total of eight must be met to permit (but not
require) acycling signal.

Figure 3 indicates that the highest two-way peak-hour volume on the "major" road at this intersec
tion is now 374 vehicles in the PM peal< hour (total of the NEB and SWB approaches). Since the
applicable warrant chart in Appendix Cbegins at 400 vehicles, the signal is c/earlv unwarranted.

Birchier Arroyo Associates, Inc. <$> 28021 Southfield Rd., Lathrup Vi!iage, MI 48076 ~ V: 248-423-1776, F: 248-423-1793
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Figure 3. Current Peak-Hour Traffic Volumes

IBml
~DlJ
lUi

BIBCSI'S ASSiTB
usamm. lit

A
Legend

X/Y, where:
X= 7:30-8:30 AM
Y= 4:45-5:45 PM



Figure 4. Forecasted 2028 Peak·Hour Volumes1
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Current <lnd Future Levels of Service

Synchro 7capacity analysis software was used to predict average vehicular delays, associated levels
of service, and queue lengths, As briefly explained at the beginning of Appendix D, the level of service
(LOS) for atraffic movement, approach, or intersection is aletter grade between Aand F, assigned by
the analysis software based on the average delay per vehicle predicted in acomputer simulation, An
overall level of service am or better is typically sought in an urban or suburban area,

Table 2summarizes the LOS results obtained from our analysis of the intersection, The first block
of the table presents the current operation, which overall is LOS Cin the AM peak hour and LOS D
in the PM peak hour, While these levels are normally considered acceptable, the Din the PM is
largely due to LOS Ffor northeast·bound left turns onto South Lake Drive, which must yield to the
higher volume of southwest·bound right turns from 13 Mile (there is no left·turn signal phase),

Table 2. Levels of Service at Old Novi /13 Mile I South Lake:
Existing Signal v. Alternative All-Way Stop Cantrall

AM Peak Hour PM Peak Hour
Approach2 Movement! Volume Avg, Delay Volume Avg, Delay

(veh) (seclveh) LOS (veh) (seclveh)
LOS

. , . . ..

Currenl (Z008) Traffic - With Signal
"",,-,--

pverallinter~ection I 295 26.4 C I 510 38,6 Dl!
SEB L+R 175 26,3 C 136 35,8 D
NEB ' L 10 30,7 C 70 106.1 F

11 25,0 C I 74 24,3
1-------

T C
~, SWB T+R 99 26.4 C II 230 25.4 C

, - " , .

Curr?nt (Z008) Trafflc- With AII·Wav Stop in Lieu 00 1
Overallinterseclion 8.7 A

j
'295 8,6 A 510

ljEB*
L+R 175 9,1 A 136 93 A

L 10 7,2 A
.

ANEB' 70 7,7
T
~

11 6,1 A 74 6,9 A
SWB* TtR 99 8,0 A 230 9,1 A

, -- .,

Future Z028} Traffic - With AII·Wa Stop
Overall Intersection 359 9,1 I A 621 9,5 A
EB' L+R I 213 9,8 A 165 10,2 B I

NEB' L 12 7,3 A 85 8,2

~T 13 6,2±A 90 7,3
SWB' T+R 1iLl 281 10,28,3 A iL....J

1 Level of service (LOS) based on average delay per vehicle, the iatter computed wllh Synchro 7.0 soltvare based on Ihe Highway Capacity
Manual, Special Report 209, Transportation Research Board, 2000, See Appendix Dfor delails.

Z SEB =southeast-bound (S, Lake), NEB =northeast-bound (Old Novi), and SWB =southwest-bound (13 Mile), • denotes STOP sign oonlrol.

, L=tefllurn, T=fhrough movement. and R= righl turn,

Birchler Arroyo Associates, Inc_ 4> 28021 Southfield Rd" Lathrup Village, MI 48076 " V: 248-423-1776, F: 248-423-1793
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The second block of Table 2shows that the replacement of the eXisting cycling traffic signal by all·
way STOP sign control would improve current peak·hour LOS rather dramatically, to an A in 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 Figure A-i), the average daily volume now entering the intersection is 5,000
vehicles. Further assuming that the current entering volume is the best 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 values found in the 2nd edition of the
SEMCOG Traffic Safety Manual, we find that this is not a "high-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 olthe opinion thai neither our crash summary (Table C-1) nor the TIA
summary tables (also in Appendix C) show any significant crash patterns that may indicate the
need for aparticular form of safety mitigation. There was only one crash resulting in incapacitating
injury (level A), and it involved asingle vehicle operated after dark by an alcohol-affected driver. In
addition, there were only three other crashes involving "possible" injury (level C).

Field Observations

Under the current 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 reiatively long delays for the left turns.

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

Figures 7and 8 confirm that larger vehicles turning right into Soutll Lake Drive are unable to 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 turns (also note the gray traffic

Birchler Arroyo Associates, inc. ~ 28021 Soulhfield Rd., Lathrup Village, MI 48076 ~ V: 248-423-1776. F: 248-423-1793



Figure 5. Northeast-bound Old Novi Road

l

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

Figure 8. Off-Tracking Apron at Entrance to South Lake Drive
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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 ofthe island (look closely at Figure 8).

We suspect that larger vehicies turning left onto South Lake Drive also have to use the apron
andlor "swing wide" and encroach on the northeast-bound lane as they begin their turn. 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, ilis 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 (sllch 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 fiashing-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 fiaring the north curb andlor
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 apotential cut-through route.

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 Lake Drive side of the intersection.

Sincerely,
BIRCHLER ARROYO ASSOCIATES, INC.

4~-
Rodney L. Arroyo, AICP
Vice President

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

Birchler Arroyo Associates, Inc. 1> 28021 Southfield Rd., Lathrup Village, MI 48076 1> V: 248·423-1776, F: 248-423-1793



APPENOIXA:

TRAFFIC COUNTS



TRAFFIC STUDY OF OLD NOVI RD / 1311(/ILE RD / SOUTH LAKE DR
AM Turning-Movement Count - All Traffic
Wednesday, December 10, 2008

Cumulative Turning-Movement Counts
15 MINUTES SEB South Lake SWB 13 Mile NEB Old Novi TOTAL

ENDING LT RT TH RT LT TH

7:15 26 10 4 9 1 2 52
7:30 45 23 11 13 2 9 103
7:45 83 34 24 25 4 12 182

8:00 126 45 35 40 5 14 265
8:15 162 53 46 52 7 18 338

8:30 186 57 61 I 62 12 20 398
8:45 215 63 74 69 16 22 459
9:00 248 68 85 83 16 26 526

Turning-Movement Counts by 15-Minute Interval
15.MINUTES SEB South Lake SWB 13 Mile NEB Old Novi TOTAL

ENDING LT RT TH RT LT TH

10 1 2 52
-

7:15 26 4 9
7:30 19 13 7 4 1 7 51
7:45 38 11 13 12 2 3 79
8:00 43 11 11 15 1 2 83
8:15 36 8 11 12 2 4 73
8:30 24 4 15 10 5 2 60

8:45 29 6 13 7 4 2 61
9:00 33 5 11 14 0 4 67

TOTAL 248 68 85 83 16 26 526

Hourly Total
HOUR SEB South Lake SWB13 Mile NEB Old Novi TOTAL

BEGINNING LT RT TH RT LT TH

7:00 126 45 35 40 5 14 265
7:15 136 43 42 43 6 16 286
7:30 141

--
34 50 49 10 11 295

7:45 132 29 50 44 12 10 277
8:00 122 23 50 43 11 12 261

AM Peak Hour
HOUR [r-sEB South Lake SWB 13 Mile NEB Old Novi TOTAL

BEGINNING LT I RT TH RT LT I TH

7:30 I 141T 34 I 50 49 I 10 J 11 I 295

0.82 I 0.77 0.83 0.82 0.50 I 0.69
0.89PHF (Peal<-Hour Faclor)

0.81 0.95 0.75

Percent Large Vehicles 2.1% I 0.0% 6.0% I 6.1% 20.0% I 0.0% 3.7%



TRAFFIC STUDY OF OLD NOVI RIJ/13I1/l1LE RIJ/ SOI..ITH LAKE DR
PM Tuming-Movflment Colint - All Traffic
,Wednesday, December 10, 2008

Cumulative Turning-Movement Counts
iii MINUTES SEB South Lake SWB 13 Mile NEB Old Novi TOTAL

ENDING LT RT TH RT LT TH

"~
11 2 9 34 17 11 84

4:30 32 9 24 66 40 30 201
4:45 47 13 31 93 49 42 275
5:00 83 17 42 141 66 57 406
5:15 109 28 48 201 85 77 548
5:30 127 39 59 235 102 97 659
5:45 149 47 _70 284 119 116 785
6:00 158 53 82 322 140 128 883

Turning-Movement Counts by is-Minute Interval
15 MINUTES J SEB South Lake SWB 13 Mile NEB Old Novi TOTAL

ENDING LT RT TH RT LT TH

4:15 11 2 9 34 17 11 84
4:30 21 7 15 32 23 19 117
4:45 15 4 7 27 9 12 74
5:00 36 4 11 48 17 15 131
5:15 26 11 6 60 19 20 142
5:30 18 11 11 34 17 20 111
5:45 22 8 11 49 17 19 126
6:00 9 6 12 38 21 12 98

TOTAL I 158 53 82 322 140 128 883

Hourly Total
HOUR

I

SEB South Lake SWB 13 Mile NEB Old Novi TOTAL
BEGINNING LT RT TH RT LT TH

4:00 83 17 42 141 66 57 406
4:15 98 26 39 167 68 66 464
4:3,0 9ii 30 35 169 62 67 458
4:45 102 34 39 191 70 74 510
5:00 75 36 40 181 74 71 477

PM Peak Hour
HOUR II SEB South Lake II SWB 13 Mile II NEB Old Novi TOTAL

BEGINNING II LT I RT TH I RT II LT I TH

4:45 II 102 I 34 II 39
I

191 ]1 70 I 74 I 510

PHF (Peak·Hour Factor)
0.71 I 0.77 0.89 I 0.80 0.92 I 0.93

0.900,85 0.87 0.92

I
Percent Large Vehicles 0.0% I 0.0% 0,0% I 0.5% 0.0% i 1,4% 0,4%



TRAFFIC STUDY OF OLD NOVI RD /13 MILE RD / SOUTH LAKE DR
AM Turniny-Movement Count - Large Vehicles Only
Wednesday, December 10,2008

Cumulative Turning-Movement Counts
15 MINUTES SEB South Lake SWB 13 Mile NEB Old Novi TOTAL

ENDING LT RT TH RT LT TH

7:15 0 0 0 0 0 0 0

7:30 1 0 0 0 0 0 1
7:45 3 0 1 0 0 0 4
8:00 3 a 2 3 0 0 8
8:15 4 0 3 3 1 0 11
8:30 4 0 3 3 2 0 12
8:45 5 1 3 4 3 a 16
9:00 7 1 4 7 3 2 24

Turning-Movement Counts by 15·Minute Interval
15 MINUTES SEB South Lake SWB13 Mile NEB Old Novl TOTAL

ENDING LT RT TH RT LT TH

7:15 0 a a a a a a
7:30 1 a a 0 a a 1

7:45 2 a 1 a a o· 3
8:00 a a 1 3 a a 4
8:15 1 a 1 a 1 a 3
8:30 0 a a 0 1 a 1
8:45 1 1 a 1 1 a 4
9:00 2 a 1 3 a 2 8

TOTAL 7 1 4 7 3 2 24

Hourly Tolal
HOUR

B.EGINNING

7:00
7:15

SEB .South Lake
LT RT

3 a
4 a

SWB 13 Mile
TH RT

2 3
3 3

NEB Old Novi
LT TH

a a
1 a

TOTAL

8
11

AM Peak Hour

12
2 16

• Peak hour for overall traffic:
3 school buses SEB LT, 3 school buses SWB RT, &2 SU trucks NEB LT.

HOUR SEB South Lake II SWB13Mile II NEB Old Novi TOTAL
BEGINNING LT I RT II TH I RT II LT I TH

8:00 I 4 I 1 II 2 I 4 II 3 I 2 I 16

PHF (Peak-Hour Factor)
0.50 I 0.25 II 0.50 I 0.33 II 0.75 I 0.25

0.50
0.63 II 0.38 II 0.63



TRAFFIC STUDY OF OLD NOVI RD / 13 MILE RD / SOUTH LAKE DR
PM Turning-Movement Count" Large Vehicles Only
Wednesday, December 10, 2008

Cumulative Turning-Movement Counts
15 MINUTES SEB South Lake SWB 13 Mile NEB Old Novi TOTAL

ENDING LT RT TH RT LT TM

4:15 0 ° 0 3 0 0 3
4:30 1 0 0 3 1 0 5
4:45 1 0 0 4 1 0 6
5:00 1 0 0 4 1 0 6
5:15 1 0 0 4 1 0 6
5:30 1 0 0 5 1 1 8
5:45 1 0 0 5 1 1 8
6;00 1 0 0 5 1 1 8

Turning-Movement Counts by is-Minute Interval
15 MINUTES SEB. South Lake SWB 13Mile NEB Old Novi TOTAL

ENDING LT RT TH RT LT TH

4:15 0 0 0 3 0 0 3
. 4:30 1 0 0 0 1 0 2
4:45 0 0 0 1 0 0 1
5:00 0 0 0 0 0 0 0
5:15 0 0 0 0 0 0 0
5:30 0 0 0 1 0 1 2
5:45 0 0 0 0 0 0 0
6:00 0 0 0 0 0 0 0

TOTAL 1 0 Ii 0 5 1 1 8

.. Peak hour for overall traffic:
1 UPS truck SWB RT.

Hourly Total
HOUR

BEGINNING

4:00
4:15
4:30

PM Peak Hour

SEB South Lake
LT RT

1 0
1 0
o 0

SWB 13 Mile
TH RT

o 4
o 1
o 2

NEB Old Novi
LT TH

1 0
1 0
o 1

TOTAL

HOUR SEB South Lake II SWB 13 Mile II NEB Old Novi TOTAL
BEGiNNING LT I RT II TH I RT I) LT I TH

4:00 I 1 I 0 II 0 I 4 II i~ 0 I 6
I

PHF (Peak-Hour Factor) 0.25 I #DIVIOI II #DIV/O! I 0.33 II 0.25 I #DIV/OI
0.50

0.25 .11 0.33 II 0.25



Date of Count: 5/17/2004to 5/18/2004

Day of Woek: ~londay

County: Oakland

community: Novi

PRNumber: 621910

From ~liIe Point: 0.000

To Mile Point: 0.445

24 Hour Count: 2,736

./'.....
300-

250

200

150

100

50

o
12am 2am 4am 6am 8am 11*III 1pm 3pIII Qlln 7pm Spm j1pm

Hour Count Hour Count Hour Count

12am-lam 14 8am -9am 115 4pm-5pm 227

1am-2am 8 9am -10 am 110 5pm -6pm 278 < K"- 1.'18 ~
'7-, ,'30 6

2am-3am 7 lOam-liam 116 6pm-7pm 174 0,10"2-
~

3am-4am 3 11 am -12 pm 149 7pm -8pm 183

4am-5am 10 12 pm -1 pm 166 8pm -9pm 134

5am-5am 42 1pm-2pm 181 9pm-1Opm 109

6am -7am 115 2pm-3pm 202 10 pm -11 pm 43

7am-8am 147 3pm-4pm 182 11 pm -12 am 21

Figure A-l, Two-Way Traffic Volumes in 2004 on Old Novi Road (SEMCOG)
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CRASH DATA



Table B·1. Summary of 2005·2007 Crashes at Old Novi /13 Mile / South Lake

Crash Type I Condition I Severity (# of Persons)

# Date Location Angle

Dir1 I Dir2

Head-On

Straight I l T
SideSwiPel ~ I lilli-IIDiriTDir21 Rear I Other Light Weather, K A B I COl

I

4

1 I 1-18-05 DriVeWaY30'SOf13Mi~~~ws1 I Day I Dry -i I I I 13
1

2 I 2-05-05 Driveway 15' Wof Old Novi ! I I I I I II Sacked into WB Dark Dry ,~[4

3 I 3-29-05 ~ Center of intersection ~ I I I I I I Hit rear ofWS ! I Day I Dry I I I I I 2

i 4 I 6-06-05 I SLD15'NWofOldNovi !- 1-,1 Ii, I I I «NBH-OlT? I Day I Dry Ii I I I 3

,5 6-25-05 13 Mile 60' Eof Old Novi ' I I I Non-collison ! lJart, I Dry 1 ~i

I 6 7-03-05 Old Novi 25' S of 13 Mile I II Hit rear of NB ~ Day Dry I 5 I
7 7-18-05 13Mile10'EofOldNovi II II HitrearofWS I Day Wet I I I ~

8 8-05-05 Old Novi 10' Nof 13 Mile I EBl I NBT I I, II Day I Dry I I 1 I 1

9 13 Mile 10'WofOJd Novi _ I I I I ~ Dry
10 Old Novi l' SofSLO I~~I HitrearofEB II Day I-D-ry"----+-f--+-+--+-----j

11 I 12-31-05 I 13Mile75'NEofOldNovi I EB I WS I I ,I I I I II lJark I Snowy II I I I I 4

121 1-22-06 Oid Novi 10' Nof13Mile I I I I HitrearofSB Dark Dry':

~ 1-27-06, Center of intersection i j EB Day Dry r 1 II I 1 I

14 I 2-03-06 Old Novi 50' Nof 13 Mile II I ' Hit rear of SB Dawn I Wet i' I I r-T3l

f-if1 5-03-O6! 13 Mile 3' E of Old Novi i !=l ~j ! park 2
. 17 9-25-06 Old Novi 10' NE of 13 Mile I SB I NB I I Day 2

181 10-03-06 I Center of intersection II I ~ I I I! I <4vehall 3dir. I Day I Dry I I I I I 5 i

119 I 10-04-07 ~LD 12' NW of 13 Mile L I I I ~ I I I Backed into NBJ Dark L~~LU L I 2'1
Total#ofPersons rGT1lOl 4 52



Intersection Crash Report
William Stimpson (Old Novi, 13 Mile Rd, South Lake Dr)

Dates: 01/01/2005 - 12/31/2007
Roads: Old Novi Rd / S (0 - 0,04)

13 Mile Rd / W (1.98 - 2,06)

Criteria:
TIA Traffic Crash Analysis Tool

Report Printed On 12/17/2008

#1 Location: NOVI (0,01) 3D feet 5 of 13 MILE
Crash Date: 01/18/200S Day: Tue Hour: Ipm
Injuries 1<: 0 Inj A: 0 Inj 13: 0
CVT: NOVI Area: drlvwy at Inter

Weather: dear
Inj C: 0
HBD: N

Roadway: dry
Inj 0: 3
Drugs: N

Crash ZD: S887920
Light: day
How: 5S M same
Complaint No: 05003583

",-,-,"-,'-..._"... .,'_..,-----~----_. .. ---------------._---,--,_..._--
Unit No Veh Dir Action Prior Event 1 event 2 Event ,3

1 5 change lanes veh in transpt none none
2 5 go straight veh In transpt none none

.""", ..,--"---,,,-,.. ......-~-----

Event 4 Haz Action Veh Type Damage
none Fail to yield car Iftslde
none none car rtslde

#2 Location: 13MILE (2,03) 15 feet W of NOVI
Crash. Date: 02/05/2005 Day: 5at Hour: 7pm

Injuries 1<: ° Inj A: ° Inj S: 0
CVT: NOVI Area: drlvwy at Inter

Weather: clear

Inj C: °
HBD: N

Roadway: dry
Inj 0: 4
Drugs: N

Crash 10: 5928917
Light: dark/un ltd
How: frMend
Complaint No: 057090

Unit No
1
2

Veh Dir
E
W

Action Prior
backing
stop on road

Event 1.
ven In transpt
veh In transpt

Event l
none
none

Event :5

none
none

Event 4
none
none

Haz Action
improp backing

none

Veh Type
car
car

Damage
ctrrear
ctrfrnt

#3 Location: W 13 MILE, RD (2,03) °feet X of NOV! RD
Crash Date: 03/29/2005 Day: Tue Hour: 4pm
Injuries K: 0 Inj A: 0 Inj S: 0
CVT: NOVI Area: inter other

Weather: clear

Inj C: °
HSD: N

Roadway: dry

Inj 0: 2
Drugs: N

Crash!D: 6008782
Light: day
How: rrMend
Complaint No: as 16236

... _...,----,~--_ .. _- .".. "--.'".,--"..,,., .......~.,...__._,~ ..,_._-" ...~~_ ..._,~ .._.- ..._---~-_._-~-------_...._-_._-----"'_...... " . ... '"......."'...~,,, .., .

Unit No Veh Oil" Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Type Damage

1 W go straight loss of control veh In transpt none none unable to stop car ctrfrnt
2 W stop on road veh In transpt none none none none pickup ctrrear

#4 Location: S LAKE DR (1,36) 15 feet NW of NOV] RD
Crash Date: 06/06/200S Day: Man Hour: 3pm
Injuries 1<: 0 Inj A: 0 Inj s: 0
CVT: NOVI Area: unkn

Weather: clear

Inj C: °
HBD: N

Roadway: dry
Inj 0: 3
Drugs: N

Crash 10: 6074294
Light: day
How: other
Complaint No: 0529362

U,nit No

1
2

Veh Dir
N
S

Action Prior
left turn
go straIght

Event 1
veh in transpt
veh In transpt

Event 2

none

none

Event 3

none
none

Event 4

none

non'e

Haz Action

unknown
unknown

Veh Type

car
car

Damage

ctrfrnt
Iftsid,e

#5 Location: E 13 MILE RD (2,02) 60 feet E of NOVI RD
Crash Date: 06/25/200S Day: Sat Hour: Dam
Injuries K: a Inj A: 1 Inj B: 0
CVT: NOVI Area: strght.unrel

Weather: dear

Inj C: °
HSD: Y

Roadway: dry
Inj 0: 2
Drugs: N

Crash 10: 6062228
Light: darklunltd
Howt other
Complaint No: 0533081

Unit No

1
Veh Oir

E
Action Prior
go straIght

Event 1
othr noncoHlsn

Event 2
none

Event 3

none
Event 4

none
Haz Action

unknown
Veh Type
car

Damage

none



#6 location: N NOVI RO (0.01) 25 feet 5 of 13 MILE RD
Crash Date: 07/03/2005 Day: Sun Hour: 2pm
Injuries K: 0 Inj A: 0 Inj B: 0

CVT: NOVI Area: inter other

Weather: clear
Inj c: 0

HBD: N

Roadway: dry
Inj 0: 5
Drugs: N

Crash W: 6075044
Ught: day
How: rrwend
Complaint No: 0534841

Unit No
1

2

Veh Dlr
N
N

Action Prior
start on road
stop on road

Event 1
veh in transpt
veh in transpt

Event 2

none
none

Event 3

none
none

Event 4
none

none

Haz Action
unable to stop

none

Veh Type
car
car

Damage

ctrfrnt
ctrrear

#7 location: 13 MILE RD (2.03) 10 feet E of NOVI RD
Crash Date~ 07/1.8/2005 Day: Mon Hour: 5pm
Injuries K: 0 Inj A: 0 Inj 13: 0

CVT: NOVI Area: strght.unrel

Weather: cloudy
Inj C: 0

HaD: N

Roadway: wet
Inj 0: 2

Drugs: N

Crash ID: 6074268
light: day
How; rr-rt
Complaint No: 0537990

.""-_.__.__._,,'_'''." .... - ....'.- -._,---,----~~ -_._---------~----,.._._,--,"-----~-, . ..."--'",-_.,-..._---,._,-----,,.. __.,-,,---_."._---'_.

Unit No Veh D,r Action Prior Event 1 event 2- Event :3 Event 4 Haz Action Veh Type Damage

1 W right turn veh in transpt none none none unable to stop pickup ctrfrnt
2 W stop on road veh in transpt none none none none car ctrrear

118 location: NOVI (0.00) 10 feet N of 13 MILE RD
Crash Date: 08/Q5/2005 Day: Fri Hour'; 2pm
Injuries K: 0 Inj A: 0 Inj s: 0
tVT: NOVI Area: wli intersection

Weather: c10uQY
Inj C: 1
H13D: N

Roadway: dry

Inj 0: 1
Drugs; N

Crash 10: 6079565
light: day
How: angle

Complaint No: 0541452

----_._-------._--,---------_.__._._--------~-_._-----'"-._--<-_ ..._-_._--_._----~-_._-,_ .._._.__._-_._---_.._-_..-

Unit No Veh Ofr Action Prior Event :I. Event: 2 Event :3 Event 4 Haz Action Veh Type Damage

1 E left turn veh In transpt none none none fa; I to yield pickup rtfrnt
2 N go straight veh In transpt none none none none van ctrfrnt

#9 location: 13 MILE RD (2.03) 10 feet W of NOVI RD
Crash Pate: 09/08/2005 Day: Thu Hour: 1pm
Injuries K: 0 Inj A: 0 Inj 6: 0
C\fT: NOVI Area: w/l intersection

Weather: clea'r

Inj C: 0
HBD: N

Roadway: dry
Inj 0: 2

Drugs: N

Crash W: 6143915

Light: day
How: angle
Complaint No: 0547970

Unit No

1

2

Veh Dlr
W
5

Action Prior
go straight

go straight

Event 1

veh In transpt
veh in transpt

Event 2

none
none

Event 3

none

none

Event 4

none
none

Haz Action
disrgd traf ctl
none

Veh Type
car
car

Damage

rtrear
ctrfrnt

#10 Location: NOVI RD (0.00) 1 feet 5W of 5 LAKE DR
Crash Pate: 10/11/2005 Day: Tue Hour: 3pm
Injuries K: 0 Inj A: 0 Inj 5: 0

CVT: NOVr Area: w/i intersection

Weather: cloudy

Inj C: 1

HaD: N

Roadway: dry
Inj 0: 2
Drug$': N

Crash m: 6153228
Light: day
How: rr-end
Complaint No: 05054634

Unit No
1

2

Veh Dir
E
E

Action Prior
go straight
stop on road

Event 1

veh in transpt

veh In transpt

Event 2

none
none

Event 3

none
none

Event 4

none
none

Haz Action
unable to stop
none

Veh Type
van
car

Damage

ctrfrnt
ctrrear

#11 Location: 13 MILE (2.02) 75 feet NE of NOVI RD
Crash Date: 12/31/2005 Dav: Sat Hour: lam
Injuries K: 0 Inj A: 0 Inj B: a

Weather: snow
Inj C: 0

Roadway: snowy
Inj 0: 4

Crash W, 6228836

Light: dark/ltd
How: angle



CVT: NOVI Area: inter other MBD: N Drugs: N Complaint No: 0571913

Unit No

1
2

Veh Dir
E

W

Action Prior
right turn
stop on road

Event 1
loss of control
veh in transpt

~vent 2

x center/medIan
none

!Event 3

veh In transpt

none

Event 4 Haz Action

none too fast
none none

Veh Type
car
pickup

Damage

ctrfrnt
ctrfrnt

#12 Location: NOVI (0,00) 10 feet N of 13 I~ILE

Crash Date: 01/22/2006 Day: Sun Hour: 2am
Injuries K: 0 lnj A: 0 Inj B: 0
CVT: NOVI Area: inter other

Weather: clear
Inj C: 0
HI'lD: N

Roadway: dry
Inj 0: 4
Drugs: N

Crash m: 6254482
Light: dark/ltd
How: rr-end
Complaint No: 2155306

-----,. .' •..._._.__.._-.-.._._-~_.~"---,,-- ...-.--_._----_._--,--~._-, ...-.. __..-...~~._-,-. .._._--_.._--_ ..~._.------_._---

Unit No Ven Dir Action Prior Event 1 Event 2. Event :3 Event 4 Haz A,c:tJon Veh Type Damage
1 5 stop on road veh In transpt none none none none pickup rtrear
2 5 go straight ran off roadlr none none none negl drving car ctrfrnt

#13 Location: N NOVI (0,00) 0 feet X of 13 MILE
Crash Date: 01/27/2006 Day: Fri Hour: 3pm
Injuries 1(: 0 Inj A: 0 Inj B: 0
CVT: NOVI Area: w/i intersectron

Weather: dear

Inj C: 0
MBD: N

Roadway: dry
Inj 0: 1
Drugs: N

Cra.h XD: 6255714
Light: day
How: ho-It
Complaint No: 0626430

Unit No

1
2

Veh Dir
E
N

Action Prior
left turn
go straIght

Event 1
veh In transpt
veh In transpt

Eve'nt 2.

none
none

Event 3

none
none

Event 4
none
none

Haz Action
none

none

Veh Type
pickup
smltruck

Damage
rtslde
ctrfrnt

#14 LocatIon: 5 NOVI RD (0.00) 50 feet N of 13 MILE RD
Crash Date: 02/03/2006 Day: Frl 110ur: 8am
Injuries K: 0 Inj A: 0 Inj B: 0
CVT: NOVI Area: strght.unrel

Weather: rain
Inj C: 0

HBD: N

Roadway: wet
Inj 0: 3
Drugs: N

Crash ID: 6261750
Light: dawn
How: rr~lt

Complaint No: 067953

Unit No
1
2

Veh -Oir

5
5

Action Prior
go straIght
slow/stop on rd

Event 1
veh in transpt

veh In transpt

.....~.._-,.,"-_.__. ._-----,-_.._-_..-,. --~_.._~------

event 2. Event 3 Event 4 Haz Action Veh Type Damage
none none none unable to stop pickUp rtfrnt
none none none none car Iftrear

#15 Location: 13 MILE RD (2,01) 100 feet E of NOVI RD
Crash Date: 04/28/2006 Day: Fr; Hour: 6pm
Injuries K: 0 Inj A: 0 Inj B: 0
CVT: NOVr Area: Inter other

Weather: clear
Inj C: 2

HBD: N

Roadway: dry
Inj 0: 3
Drugs: N

Crash IO: 6332080
Light: day
How: rrwend

Complaint No: 0627662

UnUNo
1

2

3

Veh Cit

W
W
UN

Action Prior
go straight
stop on road

unknown

Event 1
parked vehicle

veh In transpt
none

Event 2

none
none
none

Event 3

none

none
none

Event 4
none
none
none

Haz Action
unable to stop
none
none

Veh Type

van
car
unkn

Damage
ctrfrnt
ctrfrnt
unkn

#16 Location: 13 MILE RD (2,03) 3 feet E of NOVI RD
Crash Date: 05/03/2006 Day: Wed Hour: llpm
Injuries K: 0 Inj A: 0 Inj B: 0

CVT: NOVI Area: w/l Intersection

Weather: dear
Inj C: 0
MBD: N

Roadway: dry
!nj 0: 2
Drugs: N

Crash 10: 6334341
Light: darkjunltd
How: howlt
Complaint No: 0629237

UnIt No Veh Olr Action Prior Event 1 Event 2 Event 3 fNent 4 Haz Action Veh Type Damage



1

2

E
E

go straight
left turn

veh in transpt

veh In transpt

none

none
none
none

none
none

disrgd traf etl
none

car
car

ctrfrnt

ctrfrnt

#17 Localion: NOVI RD (0.00) 10 feet NE of 13 MILE
Crash Date, 09/25/2006 Day' Man Ho~r: 2pm
Injuries K: 0 Inj A: 0 Inj B: 0
CVT: NOVI Area: w/l intersection

Weat.her': clear
Inj C: 0
HBD: N

Roadway': dry
Inj 0: 2

DY1Jgs': N

Crash lD: 6448954
Light: day
How: angle
Compiaint No: 0664520

Unit No
1

2

Veh Dir
S
N

Action Prior
unknown
unknown

Event 1
none
none

Event 2
none
none

Event :3
none
none

Event 4
nolie
none

Haz Action
none
none

Veh Type
car
car

Dam-age

rtslde

ctrfrnt

#18 Location, NOVI RD (0.00) 0 feet X of 13 MILE RD
CrasM Date: 10/03/2006 Day: Tue Hour: 4pm
Injuries K: 0 Inj A: 0 Inj 13: 0
CVT: NOVI Area: wi! intersection

Weather: clear
Inj C: 0
HBD: N

Roadwav: dry
Inj 0: 5
Drugs: N

Crash lD: 6455943
Light: day
How: other
Compiaint No: 0666249

_~_,..w,_;._c.._ ,., .....,,"~....,~~_._--_ .._..._~_.._.,,-""..~~".,.~.- .._--_., '._.,.__W ••_. ....___~.~~'"·~~~_·~~._,._w..'•.._--,---_._-_."..,_.~,. .. _.._----_._-_.-
Unit No Veh Dir Action Prior Event, :1 Eve'nt 2 Event 3 !Event 4 HS2f Action Veh Type Damage
1 E lert turn veh In transpt none none none fail to yield van /tfrnt
2 N go straight veh in transpt sepat of units veh In transpt none none pickup Iftfrnt
3 W stop on road veh in transpt separ of units Veh in transpt none none car Iftfrnt
4 W stop on road veh In transpt none none none none car <trfn'lt

#19 Location: S LAKE DR (1.36) 12 feet NW of W 13 MILE RD
Cr.ash Date: 10/04/2007 Day, Thu Hour: 9pm Weather: clear
Injuries.K: 0 Inj A: 0 Inj 13: 0 Inj C: 0
CVT: NOVI Area·: drivwy at Inter HBD: N

Roadway: dry
In! 0: 2
Drugs: Y

Crash 10: 6786231
Light: dark/ltd
How; other
Compialnt No: 075990.5

.-..._.._-"'_.....,.._-------_.".-_...... ..------_..__... .. " ..,-._-".._._-...- ..~..-,-'.-"--,--_._.-----_.-..

Unit No Veh Dir Action Prior Event 1 Event 2 Event 3 Event 4 Haz Action Veh Tvpe Damage
1 5 backing veh in transpt none none none other van ctrrear
2 N stop on road veh in transpt none none none none car rtrear



12a ~ la a 0 a a a 0 1 0 1

1 Cl ~ :~a 0 0 0 0 0 0 1 0 1

2a. ~ Ja 1 a 0 0 0 a 0 0 1

sa ~ 48 0 Q 0 0 0 0 0 (J 0

4a v Sa a 0 0 0 0 0 0 0 a

Sa M Sa D D 0 0 0 0 0 0 a
6a ~ 7a 0 0 0 0 0 0 0 0 ()

7a - f)a 0 0 0 0 0 0 0 Q 0

8a - 9. a 0 0 a a 1 a 0 1

913 v 10.0 0 0 0 0 0 0 0 0 0

lOa -l1a 0 0 0 0 a a 0 0 0

11a- 12p a 0 0 a 0 0 0 0 0

i2p - lp a 0 a 0 0 a a 0 0

lp - 2p 0 0 0 1 0 0 0 Z

2p - 3p 1 1 0 a a a 0 3

51' - 4p 0 1 0 0 1 0 () 3

4p - 5p a 0 2 0 0 0 0 a 2

5p - 6r 0 1 0 a 0 0 0 0 1

6p - 7p 0 0 0 0 0 1 0 0 1

7p - 3p 0 0 a 0 0 0 1 0 1

8p - 9p 0 0 0 0 0 0 0 0 0

9p - lOp 0 0 0 0 1 0 0 0 1

lap" llP 0 a a a a 0 0 a 0

11p - 12a 0 0 0 1 0 0 0 0 1



Crash type Light Condition Weather Road Condition

4 angle 3 dark/ltd 12 clear 0 debris

0 head on 3 dat'k/unftd 1 clQudy 16 dry

2 Mo-I' 1 dawn 0 fog/smke 0 icy

-\ other 12 day '3 '-ali! 0 muddy

6 rr~end 0 dusk 0 sev wind 0 sfushy

1 IT-lt [) other 0 s!ei:l snm'....y

1 rr~rt 0 unkn 3 snow 0 unkn

0 fllr'lglfi (] unkn 0 unkn

0 S5~OPP 0 unkn 2 wet

5$"$;;;l"r,,;

0 unknown

Vehicle type Crashes By Month Hazardous Action

25 car 3 January 2 dlsrgd traf ctl

0 go-cart 2 Febrvary :.\ fall to yiEld

0 mcycle 1 March 1 impro'p backing

0 moped April 0 ImprQP lane us~

0 orv/atv 1 May 0 improp passing

0 other 2 June 0 improp turn

8 pickup 2 July 0 lmpropjno signl

1 srnltruck August () Ie-·ft of center

0 snowmobile 2 September 1 neg! drYing

0 truck/hus 3 October 22 n{)j)!),l

1 unkn November 1 other

5 van 0 rG-C'I;; ctl'iJing

1 too fast

0 too sio~v

6 unable to stop

'3 unknown

0

Crash Severity
FATAL A B C No Inj Total

Persons 0 1 0 4 52 57
Crashes 0 1 0 3 15 19

Alcohol in Crashes
FATAL PI PO Total

Drinking 0 1 0 1

Not Drinking 0 3 15 18
,_..._--_._.--- .-._-_._---,--,-.". , .. , --,-,,-,-_._~...~.......

Total 0 4 15 19



APPENDIXC:

PEAK·HOUR SIGNAL WARRANT {
GUIDELINES FOR MULTIWAY STOP APPLICAnONS

(Excerpts from 2005 Michigan Manual of Uniform Traffic Control Devices)
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Guidailce:

The combination of Conditions A and B is intended for application at locations where Condition A is not
satisfied and Condition B is not satisfied and should be applied only after an adequate trial of other alternatives
that could cause less delay and inconvenience to traffic has failed to solve, the traffic problems,
Standard:

The need for a traffic control signal shall be cOllsirlcred if an engineering study finds that both of the
following conditions exist for each of any 8 hours of an average day:

A. The vehicles per hour given in hoth of the 80 percent columns of Condition A in Table 4C·l eXIst
on the major-street aud the higher-volume minor-street approaches, respectively, to the
intersection; and

B. The vehicles per honr given in both of the 80 percent columns of Condition B in Table 4C-l exist
on the major-street and the higher-volume minor-street approaches, respectively, to the
interSection.

These major-street and minor-street volnmes shall he for the sallle 8 honrs for each corldition; however,
the 8 hours satisfied in Condition A shall not be reqnired to be the same 8 honrs satisfied in Coudition B.
On the minor street, the higher volnme shall not be reqnired to be on the same approach during each of
the 8 honrs.
Option:

If the posted or statutory speed limit or the 85fu-percentile speed on thc major street exceeds 70 km/h or
exceeds 40 mph, or if the intersection lies within the built-up area of an isolated community having a population
or less fuan 10,000, fue traffic volumes in the 56 perceut columns in Table 4C-l Illay be used in place of the 80
percent COlUlllllS.

Section 4C.03 Warrant 2, Four-Hour Vehicular Volume
Support:

The Four-Hour Vehicular VolUllle sigual WalTant conditions are iutended to be applied where ti,e volume of
intersecting traffic is tbe principal reason to consider installing a traffic control signaL
Standard:

The ueed for a traffic control signal shall be considercd if an engineering study finds tbat, for each of
ally 4 honrs of an average day, the plotted points representing the vehicles per honr on the major street
(total of both approaches) and the corresponding vehicles per honr on the higher-volume minor-street
approach (one direction only) all faU above the applicable cnrve in Figure 4C-l for the existing
combination of approach lanes. On the millor street, the higher volnme shall not be required to be on the
same approach during each of these 4 hours.
Option;

If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 70 lonlh or
exc",eds 40 mph or if the intersection lies within the built-up area of an isolated community having a population
of less than 10,000, Figure 4C-2 may be used in place of Figure 4C-L

Secti0I14C.04 Warnmt3, Peak Hom' (CoWJbl~es p-YV1;""" IN'arronf.5 '0, II)
Support:

The Peak Hour signal wau'ant is intended for USe at a location where traffic conditions are such tbat for a
minimum of 1 hour of an average day, the rninor-street traffic suffers undue delay when entering Or crossing the
major street.
Standard:

This signal warrant shall be applied only in unusnal cases, such as office complexes, manufactUring
plants, indnstrial complexes, or high-occupancy vehicle facilities that attract or discharge large numbers
of vehicles over a short time.

The need ror a traffic control signal shall be considered if an engineering study .finds that the criteria
in~' of the following two categories are lnct:

A. If all three of the following conditions exist for the same 1 houi' (any four consecutive 15-mhmte
periods) of an·average day:
1. The total stopped time delay experienced by the traffic on one minor-street approach (one

direction only) controlled by a STOP sign equals or exceeds: 4 vehicle-hours for a one-lane
approach; or 5 vehicle-hours for a two-lane approach, and

Sect. 4CQ2 to 4C.04
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2. The volume on the same minor-street approach (olle direction only) equals 01' exceeds 100
vehicles per hour fot one moving iane of traffic or 150 vehicles per hour for two moving lanes,
and.

3. The total entering volnme serviced during the hOllr equals or exceeds 650 vehicles per hour for
intersections with three approaches or 800 vehicles per honr for intersections with four vr
mvre approaches.

J3. The plotted point representing the vehicles per hour V!1 the major street (total of both approaches)
and the corresponding vehicles per hour on the higher-volume minor-street approach (one
direction only) for 1. hour (any four consecutive IS-minllte periods) of an average day falls ahove
theapplicahle curve in Figure 4C·3 for the existing combination of approach lanes.

Option:
If thep6sted or statutory speed limit or the 85th-percentile speed on the major street exceeds 70 km!h or

exceeds 40 mph, or if the inte,section Iks within the built-up area of an isolated community having a population
of less than 10,000, Figure 4C-4 may be used in place of Figure 4C-3 to satisfy the criteria in the second
category of the Standard.

Section .:IC.OS Warrant 4. Pedestrian Volume
SUppOlt:

The Pedestrian Volume signal wan:antis intended for application where the traffic volume on a major street
is so heavy that pedestri ans experience excessive delay in ctossing the major stteet.
Standard:

The need for a traffic control signal at an intersection or mldblock crossing shall be considered if an
engineering study finds that both of the following criteria 3re met:

A. The pedestrian voillme crossing the major street at an intersection or midblock location during an
average day is 100 or more for each of any 4 hours or 190 or more during any 1 hOllri and

B. There are fewer than 60 gaps pel' hOllr ill. the traffic stream ofadequate length to allow pedestrians
to cross dnring the sallie period when the pedestrian voluine criterioll is satisfied. Where there is a
divided street having a median of sufficient width for pedestrians to wait, the reqlliremeut applies
separately to each direction of vehiclliar traffic.

The Pedestrian Volwne sigllal warrant shall not be applied at locations where the distance to the
nearest traffic c(lntrol signal along the major street is less thall 90 m (300 ft), unless the proposed tramc
control signal will not restrict the progressive movement of traffic.

If this warrant is met alld a traffic control signal is justified hy an engineering study, the traffic. control
sigllal shall be eqllipped with pedestriall signal heads conforming to requirements set forth in Chapter 4E.

Guidance:
If this warrallt is met alld a traf:fic control signal is justi:fied by an engineering study, tben:
A. If at an intersectiou, the traffic control signal should be traffic-actuated and should include pedestrian

detectors.
B. 11' at a nOllintersection crossing, Ille traffic control signal should be pedestrian-actuated, parking and other

sight obstrl)ctions shonld be prohibited for at least 30 m (100 ft) in advance of and at least 6.1 m (20 ft)
beyond the crosswalk. and the installation should include suitable standard signs and pavement markings.

C. Furthermore, ifinstallcd within a signal system, the traffic control signal should be coordinated.

Option:
The cliterion for the pedestrian volume crossing lbe major roadway may be reduced as much as 50 percent if

the average crossing speed of pedestrians is Jess than 1.2 m/sec (4 ft/sec).
A traffic control signal may not he needed at the study location If adjacent coordinated tl;affic control signals

consistently provide gaps of adequate lengtb for pedestrians to cross the street, even if the rate of gap occurrence
is less tban one per minute.

Section 4C.06 Warrant 5. School Crossing

Support:
The Schooi Crossing signal warrant is intended for application where the fact that school cbildren cross the

major street is the principal reason to consider installing a traffic control signal.

Sect. 4C.041o 4C.06
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Figure 4C-3. Waonmt 3, Peak HOllr
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Figure 4C-4, Warrant 3, Peak Hour (70% Factor)
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Once the decision has been made to install two-way stop conlrol, the decision regarding the appropriate
street to stop should be based on engineeting judgment. In most cases, the street carrying the lowest volume of
traffic should be stopped.

A STOP sign should not be instalJed onlhe major street unless justitied by a lraffic engineedng study.

SuppOt1:
The following are considerations thalmight influence the decision regarding the appropriate street upon

which to install a STOP sign where two streets wiU, relatively equal volumes andlor characteristics intersect:

A. Stopping the direction that cont1icts the most with established pedestrian crossing activity or school
walking routes;

B. Stopping the direction that has obscured vision, dips, or bnmps that already require dlivers to use lower
operating speeds;

c. Stopping the direction that bas the longest distance of unintenupted How approaching U,e intersection; 3'nd
D. Stopping the direction that has the best sight distance to conflicting traffic.
The use of the STOP sign at highway-railroad grade crossings is descIibed in Section 8B.08. The use of the

STOP sign at highway-light rail transit grade crossings is described in Section lOC.04.

Section 2B.06 STOP Sign Placement

Standard:

The STOP sign shall he installed on the right side of the approach to which it applies. When the STOP
sign is installed at this reqnired location and the sign visibility is restricted, a Stop Ahead sign (see Section
2C.29) shall be installed in advance of the STOP sign.

The STOP sign shall be located as close as pi'adical to the intersection it regulates, while optimizing its
visibility to the road nser it is intended to regulate.

STOP signs and YIELD signs shall not be lllonn,ted on the same post.

Guidauce:

Other than a DO NOT ENTER sign, no sign should be mounted back-to-back with a STOP sign in a manner
that obscures the shape of the STOP sign.

Support:

Section2A.i6 contains additional infol11lation ahout separatc and combined mounting of other signs with
STOP signs.
Guidance:

Stop lines, when used to supplement a STOP sign, should be located at the point where the road user shonld
stop (see Section 3B.l6).

If only one STOP sign is installed on an approach, the STOP sign shoulcI not be placed on the ral' side of the
intersectiou.

Where two roads intersect at an acute angle, the STOP sign should be positioned at an angle, or shielded, so
that the legend is out of view of traffic to which it does not apply.

Where there is a marked crosswalk at the intersection, the STOP sign shOUld be installed in Ddvance of the
crosswalkline nearest to the approaching traffic.

Option:

At wide-throat intersections or where two or more approach lanes of traffic exist on the signed approach,
observance of the stop control may be improved by the installation of an additional STOP sign on the left side of
the road and/or the use of a stop line. At channelized intersections, the additional STOP sign may be effectively
placed on a channelizing island.

Support:

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

Section 2B.07Mnltiway Stap Applieatiolls

Support:

Multiway stop control can be useful as a safety measm:e at intersections if certain traffic conditions exist.
Safety concerns associated with nrultiway stops include pedestrians, bicyclists, and all road nsers expecting other
road users to stop. Multiway stop control is llsed where the volume of traffic on the intersecting roads is
approximately equal.

The restrictions on the use of STOP signs described in Section 2B.05 also apply to m\lltiway stop applieatio\ls.

Sect. 2R05 to 'lE.O?



Page 2B-8
Fed'l

2003"EdHioJ1

. Guidance:

The decision to insmll multiway stop control shonIel be based on an engineering study.

The following criteria shonld be considered in the engineering stndy for a mnltiway STOP sign installatiOll:

A. Where tmffic control signals are justitied, the multiway stop is an intClim measure that can be installed
quickly to control traffic while mrangements are being made for the il"tallation of the traffic wntrol
signal.

B. A crash problem, as indicated by 5 or more reported crashes in a 12-month peJiod that are snsceptible to
correction by a multiway stop installation. Such crashes inclnde right- and left-tnrn collisions as well as
right-angle collisions.

C. Minimum volumes:

1. The vehicular volnme entering the intersection from the major street approaches (total of both
approaches) averages at least 300 vehicles per honr for any 8 hours of an average day, and

2. The combined vehicular, pedestrian, and bicycle volume enteling the intersection from the minor
street approaches (total of both approaches) averages at least 200 units per hour lor the same 8 hours,
with an average delay to minor-street vehicular traffic of at least 30 seconds per vehicle during the·
highest hOur, bnt

3. If the 85th-percentile approach speed of the major-street u-aftic exceeds 65 km/h or exceeds 40 mph,
the mininlUln vehicular volume wan-ants are 70 percent of the above values.

D. Where no single cliterion is satisfied, btlt where Criteria B, C.l, and C.2 are all satisfied to 80 percent of
the minimnm values. Criterioll C.3 is excluded hom this condition.

Option:

Other criteria that may be cOJ\sidered in an engineering study Include:

A. The need to conu'ol left-turn conflicts;
B. Thcneed to control vehicle/pedestrian conflicts near locations that gelleratehigh pedestrian volumes;
C, Locations where a road user, after stopping, cannot see conflicting traffic and is not able to reasonably

safely negotiate the intersection nnless conflicting cross traffic is also reqnired to stop; and
D. An intersection of two residential neighborhood collector (tlrrough) streets of similar design and

operating characteristics where mnltiway stop control would improve h'aftic operational characteristics of
the intersection.

Section 2B.08 YIELD Sign (Rl-21
Standard:

The YIELD (Rl-2) sign (see Figure 213-1) shall be a downward-pointing eqnilateral triangle with a
wide red border and the legend YIELD in red on a white background,

Snpport:

The YIELD sign assigns right-of-way to traffic on certain.approaches to an intersection. Vehicles cOlltl'Olled
by a YTELD sign need to slow down or stop when necessary to avoid illterfering with cont1ictillg traffic.

Section 2B.09 YIELD Sign Applications

Option:

YTELD signs may be used instead of STOP signs if engineering judgment Indicates that one or more of the
folloWing conditions exist:

A. When the ability to see all potentially conflicting h'affic is sufticient to allow a road user traveling at the
posted speed, the 85th-percentile speed, or the statutory speed to pass through the intersection or to stop
in a reasonably safe· manner.

B. If controlling a merge-type movement on the entering roadway where acceleration geometry and/or sight
distance is not adequate for merging traffic operation.

C. TIle second crossroad of a divided highway, where the median width at the intersection is 9 m (30 ft) or
greater. In this case, a STOP sign may be installed at the entrance to the .fIrst roadway of a divided
highway, and a YIELD signlllay be installed at the entrance to the second roadway.

D. An intersection where a special problem exists and where engineering judgment indicates the problem to
be susceptible to correction by the use of the YIELD sign.

Standard:

A YIELD (Rl-2) sign shall be used to assign right-of-way at the entrance to a roundabout intersection.

Sect. 1£.07 10 2B.09



APPENDIX D:

LEVEL OF SERVICE ANALYSES



INTERSECTION LEVELS OF SERVICE

Intersection capacity analyses were conducted using Synchro 7software, based on methodologies
contained in the Highway Capacity Manual (HCM, Transportation Research Board, 2000). The primary
objective is to determine level of service, aqualitative measure of the "ease" of traffic flow based on
average vehicular delay. Analytical models are used to estimate the average delay per vehicle for specific
movements, minor approaches - and in the case of all-way stop-controiled and signaiized intersections 
major approaches and the overall intersection as well. These models accounUor lane configuration, grade,
type of traffic control, traffic volume and composition, and other traffic flow parameters.

Level of service (LOS) is expressed using a letter grading scale, with Abeing the highest level and F being
the lowest level. The following two tables define LOS, in terms of average delay per vehicle, for signalized
and unsignalized intersections, respectively. Intersections include junctions of driveways and roads as well
as roads and roads.

Level of Service Criteria for Signalized Intersectione

Level of Service Control Delay per Vehicle (seconds) I

A ,,; 10
B > 10 and,,; 20
C >20 and,,; 35
D >35 and < 55
E >55 and,,; SO
F >SO

Level of Service Criteria for Unsignalized Intersections

I Level of Service Control Delay per Vehicle (seconds)
- -- ._.... --

A ,,; 10
B > 10 and < 15
C > 15 and < 25

L
D >25 and < 35
E > 35 and" 50
F > 50

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

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



HCM Signalized Intersection Capacity f\nalysis
3: South Lake Or & 13 Mile Rd 11612009
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Lane Configurations
Volume (vph) 34 11 50 49
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000
Total Lost time (s) 5.7 6.0 6,0 6.0
Lane Uti!. Factor 1.00 1.00 1.00 1.00
Frt 0.97 1.00 1.00 0.93
Fit Protected 0,96 0.95 1.00 1.00
Satd. FloVi (prot) 1842 1583 2000 1761
Fit Permitted 0.96 0.16 1,00 1.00
Satd. FloVi (perm) 1842 303 2000 1761
Peak·hour factor, PHF 0,81 081 0.75 0.75 0,95 0.95
Adj. Flow (vph) 174 42 13 15 53 52
RTOR Reduction (vph) 10 0 0 0 39 a
Lane Group Flow (vph) 206 0 13 15 66 0
Heavy Vehicles (%) 2% 0% 20% 0% 6% 6%
Turn Type custom
Protected Phases 6 8
Permitted Phases 4 4
Actuated Green, G(s) 26.3 22.0 22,0 22,0
Effective Green, 9 Is) 26,3 22.0 22,0 22.0
Actuated glC Ratio 0,30 0.25 0,25 0,25
Clearahce Time (s) 5.7 6.0 6.0 6.0
Lane Grp Cap (vph) 551 76 500 440
vis Ratio Prot cO.11 cO,04
vis Ralio Perm cO.04 0.01
vic Ratio 0,37 0,17 0.03 0.15
Uniform Delay, d1 24.4 25.9 24,9 25.7
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 1,9 4.8 0.1 0,7
Delay (s) 26.3 30.7 25.0 2M
Level of Service C C C C
Approach Delay (s) 26.3 27,7 2M
Approach LOS C C C

Average Control Delay
HCM Volume to Capacity ratio 0.24
Actuated Cycle Length (s) 88.0 Slim of lost time (s) 17.7
Intersedon Capacity Utilization 26.3% leu Level of Service A
Anaiysls Period (min) 15
c Critical Lane Group

Current AM Peak Hour
Slimpson

Synchro 7 - Report
Page 1



HeM Unsignalized Intersection Capacity Analysis
3: South Lake Dr & 13 Mile Rd 11712009
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Lane Configurations 1'>
Sign Control Stop Stop Stop
Volume (vph) 141 34 10 11 50 49
Peak Hour Factor 0.81 0.81 0.75 0.75 0.95 0.95
Hourly fioW rate (vph) 174 42 13 15 53 52

Volume Total (vph) 15 104
Volume Left (vph) 174 0 0 53
Volume Right (vph) 0 0 15 52
Hadj (5) 0.19 0.34 -0.70 -0.09
Departure Headway (5) 4.5 5.3 4.2 4.4
Degree Utilization, x 0.27 0.02 0.02 0.13
Capacity (veh/h) 778 659 818 773
Control Delay (s) 9.1 7.2 6.1 8.0
Approach Delay (s) 9.1 6.6 80
.",pproach LOS A A A

HCM Level of Service
Intersection Capacity Utilization
Analysis Period (min)

Current AM Peak Hour
Stimpson

ICU Level of Service A

Synchro 7- Report
Page 1



HCM Unsignalized Intersection Capacity Analysis
3: South Lake Dr & 13 Mile Rd

Sign Control Stop Stop Stop
Volume (vph) 172 41 12 13 61 60
Peak Hour Factor 0.81 0.81 0.75 0.75 0.95 0.95
Hourly flow rate (vph) 212 51 16 17 64 63

Volume Total
Volume Left 212 0 0 64
Volume Right 0 0 17 63
Hadj (s) 0.19 0.34 -0.70 -0,09
Departure Headway (s) 4.5 5.4 4.3 4,5
Degree Utilization, x 0.33 0.02 002 0.16
Capacity (veh/h) 766 642 790 747
Control Delay (s) 9,8 7.3 62 8.3
Approach Delay (s) 9.8 6.7 8.3
Approach LOS A A A

1/712009

HCM Level of Service
Intersection Capacity Utilization
Analysis Period (min)

Fulure (2028) AM Peak Hour
Stimpson

A
27.6%

15
ICU Level of Service A

Synchro 7- Report
Page 1



HCM Signalized Intersection Capacity Analysis
3: South Lake Dr & 13 Mile Rd 11712009
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Lane Configurations
Volume (vPh) 34 70 74 39 191
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000
Tolal Lost time (s) 5.7 6.0 6.0 6.0
Lane Ulil. Faclor 1.00 1.00 1.00 1.00
Frt 0.97 1.00 1.00 0.89
Fit Protected 0.96 0.95 1.00 1.00
Said. Flow (prol) 1863 1900 1980 1761
Fit Permitled 0.96 0,14 1.00 1.00
Said. Flow (penn) 1863 276 1980 1761
Peak-hour factor, PHF 0.85 0,85 0.92 0.92 0.87 0,87
Mj. Flow (vph) 120 40 76 80 45 220
RTOR Reduction (vph) 13 0 0 0 153 0
Lane Group Flow (vph) 147 0 76 80 112 0
Heavy Vehicles (%) 0% 0% 0% 1% 0% 1%
Turn Type custom
Protected Phases 6 8
Penllitled Phases 4 4
Actuated Green, G(s) 1.9,3 29.0 29,0 29.0
Effective Green, g (s) 19,3 29.0 29.0 29.0
Actuafed g/C Ratio 0.20 0.31 0.31 0.31
Clearance Time (s) 5.7 6.0 6,.0 6,0
Lane Grp Cap (vph) 378 84 604 538
vis Ratio Prot cO.08 cO.,06
vis Ratio Perm cO.28 0.D4
vic Ratio 0.39 0.90 0.13 0.21
Uniform Delay, d1 32.8 31.7 23.9 24.5
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.0 74.4 0,5 0.9
Delay (s) 35.8 106.1 24.3 25.4
Level of Service D F C C
Approach Delay (s) 35.8 64.2 25.4
ApproaCh LOS D E C

HCM Average Control Delay 38.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.51
Aclliated Cycle Length (s) 95.0 Sum of lost time (s) 17.7
Intersection Capacity Utilization 38.9% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

Current PM Peak Hour
Stimpson

Synchro 7- Report
Page 1



HCM Unsignalized Intersection Capacity Analysis
3: South Lake Dr & 13 Mile Rd 1/7/2009
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Lane
Sign Control Stop Stop Stop
Volume (vph) 102 34 70 74 39 191
Peak Hour Factor 0.85 0.85 0.92 0.92 0.87 0.87
Hourly flow rate (vph) 120 40 76 80 45 220

Volume Total 76 264
Volume Left (vph) 120 0 0 45
Volume Right (vph) 0 0 80 220
Hadj (5) 0.15 0.00 ·0.68 ·0.45
Departure Headway (5) 5.0 5.3 4.6 4.2
Degree Utilization, x 0.22 0.11 0.10 0.31
Capacity (veh/h) 684 645 736 803
Control Delay(s) 9.3 7.7 6.9 9.1
Approach Delay (s) 9.3 7.3 9.1
Approach LOS A A A

Delay
HCM Level of Service A
Intersection Capacity Utilization 34.2% ICU Level of Service A
Analysis Period (min) 15

Current PM Peak Hour
Stimpson

Synchro 7· Report
Page 1



HCM Unsignalized Intersection Capacity Analysis
3: South Lake Dr &13 Mile Rd 1/7/2009

Sign Control Stop Stop Stop
Volume (vph) 124 41 85 90 48 233
Peak Hour Factor 085 0.85 0.92 0.92 0.87 0.87
Hourly flow rate (vph) 146 48 92 98 55 268

Total 92 323
Volume Left (vph) 146 0 0 55
Volume Right (vph) 0 0 98 268
Hadj(s) 0.15 0.00 -068 -0.45
Departure Headway (s) 5.2 5.5 4.8 4.4
Degree Utilization, x 0.28 0.14 0.13 0.39
Capacity (veh/h) 652 615 697 770
Control Delay (s) 10.2 8.2 7.3 10.2
Approach Delay (s) 10.2 7.8 10.2
Approach LOS B A B

HCM of Service
Intersection Capacity Utilization
Analysis Period (min)

Future (2028) PM Peak Hour
Stimpson

A
39.4%

15
ICU Level of Service A
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Page 1


	Map - South Lake Dr./Old Novi Rd./13 Mile Intersection Improvements
	Supplemental Professional Engineering Services Agreement
	Exhibit A - Scope of Services
	Birchler Arroyo Letter - Traffic Study Report
	Appendix A -Traffic Counts
	Appendix B - Crash Data
	Appendix C - Peak-Hour Signal Warrant
	Appendix D - Level of Service Analyses

