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Executive	Summary	
	

M‐153	(Ford	Road)	is	an	east‐west	roadway	with	a	posted	speed	limit	of	45	mph	throughout	the	study	
area	and	is	classified	as	an	urban	principal	arterial	in	the	2004	Sufficiency	Report.		This	segment	of	Ford	
Road	is	on	the	National	Highway	System	(NHS)	but	is	not	on	the	Priority	Commercial	Network	(PCN).		
Ford	Road	varies	from	five‐lanes	to	seven‐lanes	
(two	to	three	lanes	in	each	direction	of	travel	
with	a	center	left‐turn	lane).		The	roadway	is	
primarily	undivided;	however,	between	the	
southbound	I‐275	exit	ramp	and	the	northbound	
I‐275	exit	ramp,	travel	directions	on	Ford	Road	
are	separated	by	a	raised	median.				Land	uses	
along	the	Ford	Road	project	area	are	highly	
commercial	with	businesses	ranging	from	small	
restaurants	to	an	IKEA	big	box	store.		Residential	
properties	border	the	commercial	zone	making	
the	Ford	Road	and	I‐275	interchange	a	
significant	commuter	corridor.	

Other	major	roadways	in	the	study	area	include	Cherry	Hill	Road,	Warren	Road	and	Haggerty	Road.		
Each	of	these	roadways	are	major	collector‐distributor	roads.		These	roadways	mainly	service	local	
traffic	with	Haggerty	Road	also	carrying	a	large	volume	of	commercial	traffic	north	of	Ford	Road.			

Planning	and	Environmental	Linkage	(PEL)	

The	Study	Team	has	followed	FHWA’s	Planning	and	Environmental	Linkages	(PEL)	process	throughout	
the	study.		The	PEL	process	is	documented	to	ensure	environmental	issues	are	considered	early	in	the	
transportation	planning	process	and	information	collected	can	be	used	if	further	NEPA	compliance	is	
required.		The	PEL	checklist	can	be	found	in	Appendix	A.	

Project	Purpose	and	Need	

The	draft	Purpose	and	Need	was	developed	with	input	from	the	Study	Team	and	public	prior	to	
alternatives	analysis,	and	provided	the	criteria	for	alternative	comparison.		After	presenting	the	draft	
Purpose	and	Need	at	the	second	public	information	meeting	and	incorporating	comments,	the	below	
final	Purpose	and	Need	was	developed.	

Project	Purpose:	
The	project	will	need	to	improve	operational	service	on	Ford	Road	between	Lotz	Road	and	Sheldon	
Road,	without	degrading	I‐275	interchange	operations,	and	will:	

 Consider	improvements	to	key	intersections	along	Ford	Road	at	Lotz,	Haggerty,	Lilley,	
Morton	Taylor,	and	Sheldon	roads.	

 Consider	improvements	on	Ford	Road	and	on	local	roads	benefitting	the	operation	of	Ford	
Road.	

 Incorporate	existing	and	future	transportation	needs	while	respecting	local	land	use.	
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 Increase	users’	safety	and	convenient	travel	while	serving	key	destinations.	

 Better	separate	and	prioritize	commuter,	business,	and	residential	traffic.	

 Give	attention	to	truck	traffic	movements.	

 Support	smart	sustainable	growth	and	apply	access	management	principles.			

Project	Need:	
The	project	is	needed	as	a	result	of:	

 Growing	use	of	Ford	Road	by	commuter,	businesses,	and	residents.		

 Traffic	operational	levels‐of‐service	at	key	intersections	along	the	Ford	Road	corridor.		

 Current	level	of	safety.	

 Decreasing	traffic	flow	and	mobility	along	Ford	Road.		

Data	Collection	

Key	data	collected	for	the	alternatives	development	process	included;	crash	data,	traffic	counts,	previous	
study	reports,	geotechnical	data,	Geographical	Information	System	(GIS)	information,	survey,	ecological	
assessments,	noise	measurements,	and	Project	Area	Contamination	Survey	(PACS).		A	Road	Safety	Audit	
(RSA)	was	conducted	May	8‐10,	2012	to	provide	additional	data	related	to	traffic	and	safety	concerns	
which	are	not	included	in	prior	studies.		Findings	from	the	RSA	can	be	found	in	Section	6.2.9	and	
Appendix	D.		Additional	information	on	data	collected	can	be	found	in	Section	3.	

Project	Meetings	and	Stakeholder/Public	Engagement	

The	Study	Team	has	met	on	numerous	occasions	to	discuss	the	project,	meet	with	stakeholders,	and	
work	on	developing	alternatives	for	the	project.		The	Study	Team	is	an	integral	component	of	this	study	
as	progression	of	the	project	is	dependent	upon	engaging	each	member	and	gathering	important	
feedback.		Each	meeting	has	required	that	a	decision	be	made	regarding	the	study	approach	or	the	
alternatives	presented.		All	Study	Team	meeting	notes	can	be	found	in	Appendix	I.		Further	information	
for	all	four	meetings	can	be	found	in	their	summaries	located	in	Appendix	K.	

Table	ES‐1	Study	Team	Meetings	

Meeting	Name	 Meeting	Date	

Study	Team	Kick‐Off	Meeting	 April	4,	2012

Traffic	Meeting	#1	 April	12,	2012

Traffic	Meeting	#2	 May	17,	2012

Public	Information	Meeting	#1	 June	7,	2012

Illustrative	Alternatives	Study	Team	Workshop August	16,	2012

Canton	Township	Supervisor	Meeting	 August	23,	2012

Canton	Township	DDA	Meeting	#1	 September	19,	2012

Public	Information	Meeting	#2	 October	11,	2012

Practical	Alternative	Selection	Study	Team	Meeting November	14,	2012
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Practical	Alternative	Study	Team	Workshop	 January	9,	2013

Canton	Township	DDA	Meeting	#2	 February	20,	2013

Public	Information	Meeting	#3	 March	27,	2013

Preferred	Alternative	Selection	Study	Team	Meeting May	15,	2013

Traffic	Meeting	#3	 May	23,	2013

Public	Information	Meeting	#4	 May	30,	2013

	
Study	Team	Kick‐off	Meeting	
A	project	kick‐off	meeting	was	held	on	April	4,	2012	and	defined	the	Study	Team	as	MDOT,	FHWA,	
Canton	Township,	Canton	Township	Downtown	Development	Authority	(DDA),	City	of	Westland,	Wayne	
County	Department	of	Public	Works,	and	the	consultant	team.			A	listing	of	individual	study	team	
members	is	located	in	Appendix	J.		During	this	meeting,	critical	project	data	was	shared	and	the	study	
area	defined.		The	city	of	Westland	requested	that	the	study	area	be	expanded	further	east	to	consider	
traffic	backups	from	the	I‐275	interchange	to	the	railroad	overpass.		Canton	Township	described	
previous	improvements	along	the	corridor	through	efforts	of	the	DDA	as	well	as	their	concerns	with	
impacts	to	businesses	during	construction.	
	
Traffic	Meetings	#1	and	#2	
Traffic	meeting	#1	was	held	on	April	12,	2012	to	establish	traffic	modeling	methodology	and	obtain	the	
latest	Southeast	Michigan	Council	of	Governments	(SEMCOG)	travel	demand	model.		Attendees	included	
SEMCOG	representatives	and	MDOT	Traffic	and	Modeling	Departments.		A	follow‐up	Traffic	Meeting	#2	
was	held	on	May	17,	2012	to	discuss	findings	from	the	SEMCOG	model.		Attendees	at	this	meeting	
included	Canton	Township,	SEMCOG,	and	MDOT’s	Traffic,	Modeling,	and	Special	Projects	Departments.				
It	was	determined	that	no‐build	conditions	would	be	modeled	based	on	applying	a	static	growth	rate	to	
the	turning	data	collected.		For	testing	alternatives,	CDM	Smith	modified	the	2035	Trans	CAD	network	
and	reran	only	the	traffic	assignment	phase	of	the	model	using	the	application	provided	by	SEMCOG	to	
test	impacts	on	the	traffic	patterns	in	the	study	area.		The	group	also	agreed	to	use	a	growth	rate	of	0.5%	
per	year	which	would	be	a	conservative	estimate	of	the	population	and	employment	growth	in	the	study	
area.	
	
Public	Information	Meeting	#1	
The	Study	Team	introduced	the	project	to	the	public	at	an	open‐house	format	public	meeting	held	at	The	
Summit	in	Canton	Township	on	June	7,	2012.		The	public	was	given	the	opportunity	to	learn	about	the	
project	through	exhibits	depicting	data	gathered	to	date	and	a	traffic	simulation	video	depicting	existing	
traffic	conditions	through	the	study	area	intersections.		Information	gathered	via	comment	sheets	was	
used	to	help	establish	the	draft	Purpose	and	Need	statement.			
General	comments	received	at	this	meeting	include:	

 Provide	proper	timing	of	signals	within	the	study	area	

 Prohibit	left	turns	to/from	Ford	Road	

 Provide	additional	access	to/from	I‐275	to	avoid	Ford	Road	interchange	

 Add	an	access	road	behind	businesses	
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Illustrative	Alternatives	Study	Team	Workshop	
The	Study	Team	presented	the	Illustrative	Alternatives	to	the	Study	Team	on	August	16,	2012	to	gather	
additional	feedback	and	gain	concurrence	from	the	Study	Team	prior	to	proceeding.			

Canton	Township	Supervisor	and	DDA	Meeting	#1	
MDOT	and	CDM	Smith	met	with	the	Canton	Township	Supervisor	on	August	23,	2012	to	discuss	the	
Illustrative	Alternatives	and	gather	feedback.		The	Supervisor	expressed	concerns	with	impacts	to	
existing	aesthetic	features	where	the	DDA	has	spent	nearly	$9M	in	improvements	and	economic	impacts	
would	be	too	great	if	full	right‐of‐way	takes	were	required.		Construction	impacts	to	businesses	were	
also	identified	as	a	concern.		The	Supervisor	requested	impacts	to	right‐of‐way	be	minimized	in	
Alternative	3	–	Boulevard,	however	stated	the	information	is	sufficient	to	present	to	the	DDA.	

MDOT	and	CDM	Smith	next	met	with	the	DDA	on	September	19,	2012.		The	DDA	expressed	a	similar	
concern	over	losing	the	investment	in	the	corridor	and	construction	duration	related	impacts.		The	DDA	
stated	they	prefer	the	slip	ramp	in	Alternative	4	–	WWTIP	Study	as	it	does	not	have	any	impact	on	Ford	
Road.		The	DDA	also	requested	that	alternatives	be	combined	where	possible	to	get	the	best	advantages	
of	each	into	one	alternative.	

Where	possible	the	Supervisor	and	DDA’s	comments	and	recommendations	were	addressed	in	the	
Illustrative	Alternatives	prior	to	being	presented	at	Public	Meeting	#2	and	are	further	discussed	in	
Section	6.	

Public	Information	Meeting	#2	–	Illustrative	Alternatives	Meeting	
MDOT	and	the	CDM	Smith	team	introduced	the	five	Illustrative	Alternatives	(including	advantages	and	
disadvantages	of	each)	to	the	public	in	an	open‐house	format	on	October	11,	2012.		Attendees	were	
asked	to	vote	on	their	top	three	alternatives	and	provide	feedback	on	each.		A	total	of	60	votes	were	
received	the	majority	of	which	favored	Alternative	3	–	Boulevard.		Feedback	included	concerns	over	
property	impacts,	accessibility	to	businesses,	truck	circulation,	and	pedestrian	mobility.	

Practical	Alternatives	Selection	Meeting	
The	Practical	Alternatives	Selection	Meeting	was	held	on	November	14,	2012	with	the	entire	study	team	
present.		CDM	Smith	provided	a	project	update,	a	summary	of	Public	Meeting	#2	including	comments	
received	from	the	public	and	project	stakeholders.		The	intent	of	this	meeting	was	to	select	alternatives	
to	advance	as	Practical	Alternatives.			The	study	team	was	presented	each	alternative	as	well	as	
advantages	and	disadvantages	of	each.		Based	on	the	support	material	presented,	comments	received	
from	the	public	and	stakeholders,	the	Study	Team	decided	unanimously	to	advance	Alternative	1	–	No‐
Build,	Alternative	2	–	Operational	Improvements,	and	Alternative	3	–	Boulevard	as	Practical	
Alternatives.		Further	discussion	of	this	process	can	be	found	in	Section	7.	

Practical	Alternatives	Study	Team	Workshop	
The	Practical	Alternatives	Workshop	was	held	on	January	9,	2013	with	the	entire	study	team	present.		
CDM	Smith	presented	a	project	update	along	with	information	to	facilitate	discussion	for	each	
alternative.		The	intent	of	the	meeting	was	to	discuss	concerns	and	gather	feedback	prior	to	additional	
analysis.		The	key	points	of	discussion	are	included	in	Section	7.			

Canton	Township	DDA	Meeting	#2	
MDOT	and	CDM	Smith	presented	the	Practical	Alternatives	to	the	DDA	during	their	regular	meeting	on	
February	20,	2013.		In	general	the	DDA	was	most	interested	in	Alternative	3	–	Boulevard.		Their	key	



Executive	Summary			M‐153	(Ford	Road)	at	I‐275	Area	Traffic	and	Environmental	Study	Final	Report	
	

	
ES‐5	

 

concerns	related	to	the	loon	and	crossover	locations	along	with	associated	impacts,	pedestrian	crossings	
at	I‐275	entrance	ramps,	and	a	grade	separated	crossing	for	the	I‐275	Metro	Trail	at	Ford	Road.		Where	
possible	the	DDA’s	comments	and	recommendations	were	addressed	in	the	Practical	Alternatives	prior	
to	being	presented	at	Public	Meeting	#3	and	are	further	discussed	in	Section	7.	

Public	Information	Meeting	#3	–	Practical	Alternatives	Meeting	
MDOT	and	the	CDM	Smith	team	introduced	the	three	Practical	Alternatives	(including	advantages	and	
disadvantages	of	each)	to	the	public	in	an	open‐house	format	on	March	27,	2013.		Attendees	were	asked	
to	vote	for	their	preferred	alternative.		A	total	of	15	votes	were	received,	the	majority	of	which	favored	
Alternative	3	–	Boulevard.			

Preferred	Alternative	Selection	Meeting	
The	Preferred	Alternatives	Selection	Meeting	was	held	on	May	15,	2013	with	the	entire	study	team	
present.		CDM	Smith	provided	a	project	update,	a	summary	of	Public	Meeting	#3	including	comments	
received	from	the	public	and	project	stakeholders.		The	intent	of	this	meeting	was	to	select	the	Preferred	
Alternative.			Based	on	the	support	material	presented,	comments	received	from	the	public	and	
stakeholders,	the	Study	Team	decided	unanimously	to	advance	Alternative	3	–	Boulevard	as	the	
Preferred	Alternative.		Further	discussion	of	this	process	can	be	found	in	Section	8.			

Traffic	Meeting	#3	
A	follow‐up	meeting	was	held	with	the	traffic	experts	on	May	23,	2013	to	discuss	the	latest	results	from	
the	revised	traffic	demand	model.		Attendees	at	this	meeting	included	Canton	Township,	SEMCOG,	and	
MDOT’s	Traffic	and	Modeling	Departments.			The	traffic	demand	model	was	revised	to	match	the	latest	
alternative	geometrics	and	to	provide	a	true	comparison.		All	participants	were	in	agreement	on	the	
method	and	results	produced.	

Public	Information	Meeting	#4	–	Preferred	Alternative	Meeting	
MDOT	and	the	CDM	Smith	team	introduced	the	Preferred	Alternative	to	the	public	in	an	open‐house	
format	on	May	30,	2013.	The	public	was	encouraged	to	ask	questions	and	discuss	the	alternatives	with	
the	study	team	members	at	the	meeting.		The	majority	of	attendees	were	in	favor	of	the	boulevard	being	
selected	as	the	Preferred	Alternative.	

Illustrative	Alternative	Development	and	Analysis	

Initial	constraints	were	considered	in	the	Illustrative	Alternative	process	to	the	extent	data	had	been	
collected,	primarily	from	GIS	mapping.		This	information	included	right‐of‐way,	wetland	boundaries,	
existing	water	courses,	potential	contaminated	soils,	and	known	conservation	easements.	

The	following	seven	Illustrative	Alternatives	were	developed	or	presented	for	further	analysis.	

1. No‐Build	

 No	change	from	current	traffic	operations	

2. Operational	Improvements	

 Addition	of	westbound	through‐lane	on	Ford	Road	from	I‐275	to	Sheldon	Road	and	
conversion	of	existing	eastbound	right‐turn	lane	at	Haggerty	Road	to	shared	right	through‐
lane,	with	additional	pedestrian	and	safety	improvements	
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3a.	 Ford	Road	Boulevard	

 Provides	a	boulevard	with	two	through‐lanes	in	each	direction	throughout,	a	dedicated	
right/through	lane	westbound	from	I‐275	to	the	IKEA	entrance	and	an	eastbound	right	turn	
bay	at	Haggerty	Road,	with	restricted	left	turns	at	intersections,	numerous	passenger	
vehicle	turnarounds,	and	truck	turnarounds	(loons)	where	necessary,	with	additional	
pedestrian	and	safety	improvements	

3b.	 Haggerty	Road	Boulevard	

 Provides	a	Haggerty	Road	boulevard	with	two	through‐lanes	in	each	direction,	with	
restricted	left	turns	at	Ford	Road,	with	additional	pedestrian	and	safety	improvements	

3c.	 Ford/Haggerty	Boulevard	

 Provides	a	Ford	Road	and	Haggerty	Road	boulevard	with	two	through‐lanes	in	each	
direction,	with	restricted	left	turns	at	intersections,	numerous	passenger	vehicle	
turnarounds,	and	truck	turnarounds	(loons)	where	necessary,	with	additional	pedestrian	
and	safety	improvements	

4. Western	Wayne	Transportation	Improvement	Plan	(WWTIP)	

 Provides	direct	southbound	I‐275	ramp	access	to	Haggerty	Road	north	and	south	of	Ford	
Road,	reducing	congestion	at	the	Ford	Road/Haggerty	Road	intersection.		Includes	a	
frontage	road	from	Cherry	Hill	Road	north	to	Ford	Road	and	a	modification	of	the	
northbound	I‐275	entrance	ramp,	additional	pedestrian	and	safety	improvements	

5. New	Interchanges	

 Provides	full	access	interchanges	at	Cherry	Hill	Road	and	Warren	Road	to	alleviate	traffic	at	
the	Ford	Road/Haggerty	Road	intersection	as	well	as	the	Ford	Road/I‐275	interchange,	
additional	pedestrian	and	safety	improvements	

Additional	considerations	from	the	RSA	were	also	noted	as	potential	improvements	and	included	the	
following;	

 Intersection	improvements	along	Cherry	Hill	Road	

 Paving	Lotz	Road	and	improving	the	Lotz	Road/Ford	Road	intersection	

 Additional	pedestrian	crossings	with	pushbutton	signals	

 Provide	bike	crossings	at	bike	path	

 Provide	overhead	lighting	at	signals	

 Access	management	with	potential	shared	drives	

Exhibits	of	all	seven	Illustrative	Alternatives	can	be	found	in	Appendix	L	with	detailed	descriptions	in	
Section	6	of	this	report.			
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The	process	to	evaluate	each	alternative	consisted	of	a	high‐level	cost	comparison	between	each	
alternative,	how	well	the	alternative	addresses	safety	issues	identified	in	the	Road	Safety	Audit	(RSA)	
process,	traffic	operational	improvements	at	each	intersection,	negative	impacts	to	I‐275	freeway	and	
ramp	traffic,	constructability,	and	potential	right‐of‐way	and	environmental	impacts.		The	three	
boulevard	variations	were	consolidated	into	one	and	the	Warren	and	Cherry	Hill	Road	interchanges	
combined	into	one	alternative	for	a	total	of	five	Illustrative	Alternatives.		Feedback	from	the	Study	Team	
was	a	critical	element	to	progress	the	alternatives	into	further	analysis.		

Practical	Alternative	Development	and	Analysis	

The	Illustrative	Alternatives	selected	to	advance	as	Practical	Alternatives	are	Alternative	1	–	No‐Build,	
Alternative	2	–	Operational	Improvements,	and	Alternative	3	–	Boulevard.		These	were	selected	based	
on	comments	received	from	the	public	and	Study	Team.		The	results	of	the	comparison	criteria	also	
supported	these	decisions.		Further	discussion	on	each	alternative	and	why	it	was	dismissed	or	
advanced	is	included	below.	Exhibits	of	the	build	Practical	Alternatives	are	shown	in	Appendix	M	with	
additional	analysis	located	in	Section	7.	

Alternative	1	–	No‐Build	

 This	alternative	will	continue	through	the	Practical	Alternative	stage	as	a	base‐line	to	
compare	other	alternatives	to.			

Alternative	2	–	Operational	Improvements	

 This	alternative	will	advance	since	it	has	no	right‐of‐way	and	environmental	impacts	along	
with	a	lower	construction	cost	relative	to	the	other	Illustrative	Alternatives.	

 Initially	this	alternative	was	analyzed	further	as	a	short	term	fix	since	traffic	operations	will	
degrade	to	existing	levels	within	approximately	ten	years	after	implementation.		This	short	
term	fix	would	allow	time	for	funding,	design	and	construction	of	long	term	alternative.		
Later	in	the	Practical	Alternative	analysis	the	Study	Team	determined	that	additional	
operational	improvements	be	added	to	make	it	a	more	viable	long	term	solution.			

Alternative	3‐	Boulevard	

 This	alternative	will	advance	since	it	has	minimal	right‐of‐way	and	environmental	impacts	
along	with	a	lower	construction	cost	relative	to	some	of	the	other	Illustrative	Alternatives.	

 Improves	both	safety	and	traffic	operations	along	Ford	Road.	
 Environmentally	this	alternative	has	no	detrimental	impacts	if	the	ROW	impact	is	deemed	

acceptable	by	the	public	and	FHWA.	

Alternative	4	–	WWTIP	Study	

Not	advanced	for	the	following	reasons:	

 Does	not	meet	the	Purpose	and	Need	due	to	negative	impact	on	I‐275	without	addressing	
safety	and	traffic	operations	on	Ford	Road.	

 May	require	design	exceptions	for	proximity	of	sequential	ramps	and	weave/merge	distance	
for	slip	ramps.	

 FHWA	would	not	grant	an	Interstate	Access	Change	Request.	



Executive	Summary			M‐153	(Ford	Road)	at	I‐275	Area	Traffic	and	Environmental	Study	Final	Report	
	

ES‐8	 	  

 Environmental	impacts	including	the	potential	of	contaminated	soils	in	the	NE	quadrant	of	I‐
275	and	Cherry	Hill	Road	and	a	conservation	easement	in	the	same	quadrant.			

Alternative	5	–	Warren	and	Cherry	Hill	Road	Interchanges	

Not	advanced	for	the	following	reasons:	

 Does	not	meet	the	Purpose	and	Need	due	to	negative	impact	on	I‐275	without	addressing	
safety	and	traffic	operations	on	Ford	Road.	

 Environmental	impacts	including	the	potential	of	contaminated	soils	in	the	NE	quadrant	of	I‐
275	and	Cherry	Hill	Road	and	a	conservation	easement	in	the	same	quadrant.			

 High	costs	with	less	than	desired	traffic	diversion	from	Ford	Road.	
 Would	require	a	design	exception	due	to	inadequate	distance	between	interchanges	

(Warren	and	Ford)	and	an	unsafe	weave/merge	lane.	
 FHWA	would	not	grant	an	Interstate	Access	Change	Request	

After	the	Practical	Alternative	selection	was	made	additional	analysis	and	development	was	conducted.		
These	included	the	following:	

 A	geotechnical	review	of	historical	soil	borings	to	determine	existing	pavement	conditions.		
Due	to	the	findings	and	since	the	existing	pavement	is	over	30	years,	the	existing	pavement	
is	anticipated	to	require	reconstruction	within	ten	years.		This	analysis	can	be	found	in	the	
Geotechnical	Conditions	Report	found	in	Appendix	H.	

 An	updated	traffic	demand	model	and	analysis	for	Alternatives	2	and	3	to	ensure	the	
volumes	assigned	to	each	was	consistent	and	accurate.		This	analysis	can	be	found	in	the	
Traffic	Operations	Report	found	in	Appendix	B.	

 An	expected	average	crash	frequency	was	done	for	all	three	Practical	Alternatives	utilizing	
the	Highway	Safety	Manual,	First	Edition.		This	analysis	can	be	found	in	Appendix	C.	

 	A	hydraulic	analysis	was	done	at	Willow	Creek	(north	of	Ford	Road	on	Haggerty	Road)	and	
Smith	Drain	(a	Tributary	of	Willow	Creek	south	of	Ford	Road	on	Haggerty	Road).		The	
Willow	Creek	structure	is	not	anticipated	to	be	impacted	by	this	project	but	was	close	
enough	to	warrant	analysis.				Proposed	structure	type,	size,	and	elevations	along	with	
additional	analysis	in	Appendix	N.	

Additional	improvements	that	do	not	meet	the	project	Purpose	and	Need	but	were	investigated	during	
this	process	to	assist	MDOT	and	Wayne	County	in	future	project	scoping	include	the	southbound	I‐275	
exit	ramp	weave	extension,	southbound	I‐275	exit	slip	ramp	to	northbound	Haggerty	Road,	southbound	
Haggerty	Road	truck	reroute,	and	paving	Lotz	Road.		Memorandums	concerning	these	additional	
improvements	can	be	found	in	Appendix	O.	

Preferred	Alternative	Development	and	Analysis	

The	Practical	Alternative	selected	as	the	Preferred	Alternative	is	Alternative	3	–	Boulevard.		This	was	
selected	based	on	comments	received	from	the	public	and	Study	Team.		Further	discussion	on	each	
alternative	and	why	it	was	dismissed	or	advanced	is	included	below.	An	exhibit	and	further	analysis	of	
the	Preferred	Alternative	can	be	found	in	Section	8.		This	information	includes	a	detailed	Preferred	
Alternative	description	and	additional	considerations	including	geotechnical,	potential	traffic	operation	
improvements,	and	design	components.	
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Alternative 1 – No-Build 

• Does not address key project Purpose and Need of improving traffic operations and safety 

concerns along Ford Road. 

Alternative 2 – Operational Improvements 

• Despite improved traffic operations along Ford Road, failing turning movements still exist. 

• Does not significantly improve safety. 

Alternative 3 – Boulevard 

• Addresses the project Purpose and Need by significantly improving traffic operations and 

safety concerns along Ford Road. 

A summary of the environmental analysis for the Preferred Alternative can be found in Section 9.  This 

documentation is not meant to provide MDOT with enough information for NEPA environmental 

clearance for this project, but to instead provide MDOT with the information necessary to make a 

determination of needed environmental documentation (CE or EA) once the project moves into the next 

phase of project development.  Potential project mitigation measures are listed in Appendix Q.   

The Preferred Alternative has no detrimental environmental impacts.  The biggest community concerns 

resulted from the acquisition of property from commercial establishments, the impacts on business 

during construction, and the locations of turn-around loons.  In the end, the Preferred Alternative poses 

more concerns for the community than it does for regulatory agencies.  Acceptance of the study process, 

findings, and recommendations by FHWA and all other stakeholders can be found in Appendix S. 

If the project does not proceed to construction within ten years a new study will need to be conducted.  

Furthermore, an update of the traffic analysis is necessary after five years and three years for the 

environmental analysis.   The re-evaluation does not occur automatically, but should be triggered by the 

scheduling of a construction project.  However, the review should be limited to updating existing 

information related to significant changes within the study area in the time between completion of the 

PEL and a construction date.   
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Section	1		 	
Introduction	

This	report	includes	a	summary	of	the	processes	followed	to	date	for	the	Illustrative	Alternatives	
analysis	of	the	M‐153	(Ford	Road)	at	I‐275	Area	Study	with	a	goal	of	upgrading	the	current	roadway	
within	the	study	area	to	improve	safety,	capacity,	and	pedestrian	mobility	while	minimizing	impacts	to	
businesses	along	Ford	Road.		As	shown	in	Figure	1‐1	below,	the	study	area	of	this	project	is	defined	by	
Lotz	Road	to	the	east	and	Sheldon	Road	to	the	west;	Warren	Road	to	the	north	and	Cherry	Hill	to	the	
south.		This	study	investigates	different	interchange	configurations,	improvements	to	roadway	
geometrics,	and	pedestrian	facilities.			

Figure	1‐1	Project	Study	Area	

	

The	Ford	Road	corridor	has	seen	unprecedented	growth	the	past	two	decades	which	has	increased	
traffic	volumes	to	a	level	which	causes	safety	and	mobility	concerns	for	pedestrians	and	the	motorized	
public.		It	is	difficult	for	drivers	to	make	left	turns	into	or	out	of	driveways	along	the	corridor	due	
primarily	to	queued	vehicles	between	traffic	signals.		Additionally,	traffic	queues	at	the	Haggerty	and	
Ford	Road	intersection	can	extend	into	the	I‐275	interchange	which	results	in	backups	on	the	freeway	
ramps	creating	a	safety	and	operation	issue	at	the	freeway	interchange.	
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The	Michigan	Department	of	Transportation	(MDOT),	along	with	their	partners;	Canton	Township,	
Canton	Township	Downtown	Development	Authority	(DDA),	Wayne	County	Public	Works,	and	the	city	
of	Westland	have	analyzed	the	I‐275	interchange	with	Ford	Road	through	the	below	past	studies.	

 2003	Ford	Road/I‐275	Traffic	Study	from	Lilley	Road	to	Hix	Road.		The	long‐term	capacity	
improvement	recommendation	was	a	boulevard	which	advanced	as	an	Illustrative	
Alternative	for	this	Ford	Road	at	I‐275	Area	Traffic	and	Environmental	Study.	

 2004	Ford	Road	Access	Management	and	Traffic	Operations	Study.		This	study	provided	
recommendations	to	reduce	congestion,	maintain	the	roadway	capacity,	reduce	crashes,	
identify	additional	turn	lanes,	and	improve	business	ingress/egress.	

 2006	Western	Wayne	County	Transportation	Improvement	Study.		This	study	addressed	
freeway	access	issues	focusing	on	seven	key	corridors	including	Ford	Road.		One	of	the	
recommendations	was	carried	forward	as	Illustrative	Alternative	#4	for	this	Ford	Road	at	I‐
275	Area	Traffic	and	Environmental	Study.	

This	study	includes	considerations	for	traffic	and	pedestrian	safety	and	mobility,	but	also	wetlands,	
threatened/endangered	species,	hydraulics	at	stream	crossings,	and	air	and	noise	impacts.		
Furthermore,	FHWA’s	Planning	and	Environmental	Linkages	(PEL)	process	is	being	followed	to	ensure	
environmental	factors	are	considered	throughout	the	study	process	and	to	improve	planning	and	
project	level	decision‐making.		The	PEL	process	also	promotes	a	partnership	with	the	key	stakeholders	
within	the	study	area	leading	to	a	balanced	decision‐making	process.		The	final	PEL	checklist	can	be	
found	in	Appendix	A.	

The	following	timeline	of	events	was	established	at	the	onset	of	the	project	and	has	been	adjusted	as	
additional	time	was	required	for	certain	tasks.		Initially	the	project	was	considered	fast‐track	to	be	able	
to	complete	the	Environmental	and	Transportation	Study	prior	to	2013	in	anticipation	of	a	Tiger	Grant	
award.		The	schedule	was	modified	however	when	this	award	was	not	received.	
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Figure	1‐2	Project	Timeline	
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Section	2		 	
Existing	Conditions	

M‐153	(Ford	Road)	is	an	east‐west	roadway	with	a	posted	speed	limit	of	45	mph	throughout	the	study	
area	and	is	classified	as	an	urban	principal	arterial	in	the	2004	Sufficiency	Report.		This	segment	of	Ford	
Road	is	on	the	National	Highway	System	(NHS)	but	is	not	on	the	Priority	Commercial	Network	(PCN).		
Ford	Road	varies	from	five‐lanes	to	seven‐lanes	(two	to	three	lanes	in	each	direction	of	travel	with	a	
center	left‐turn	lane).		The	roadway	is	primarily	undivided;	however,	between	the	southbound	I‐275	
exit	ramp	and	the	northbound	I‐275	exit	ramp,	travel	directions	on	Ford	Road	are	separated	by	a	raised	
median.				Land	uses	along	the	Ford	Road	project	area	are	highly	commercial	with	businesses	ranging	
from	small	restaurants	to	an	IKEA	big	box	store.		Residential	properties	border	the	commercial	zone	
making	the	Ford	Road	and	I‐275	interchange	a	significant	commuter	corridor.	

Other	major	roadways	in	the	study	area	include	Cherry	Hill	Road,	Warren	Road	and	Haggerty	Road.		
Each	of	these	roadways	are	major	collector‐distributor	roads.		These	roadways	mainly	service	local	
traffic	with	Haggerty	Road	also	carrying	a	large	volume	of	commercial	traffic	north	of	Ford	Road.	

Ford	Road	consists	primarily	of	a	five‐lane	cross	section	throughout	the	study	area,	with	additional	right	
turn	bays	provided	at	larger	storefront	entrances.		Dedicated	right	turn	lanes	are	provided	at	Ford	Road	
and	Sheldon	Road,	Lilley	Road,	and	Haggerty	Road	with	a	continuous	westbound	dedicated	right	turn	
lane	from	Haggerty	Road	to	Lilley	Road.		East	of	
Haggerty	Road,	Ford	Road	consists	of	three	
eastbound	lanes,	and	two	westbound	lanes	plus	a	
dedicated	right	turn	lane	from	the	I‐275	ramp	to	
Haggerty	Road.			Sheldon,	Morton	Taylor,	and	Lilley	
roads	consist	of	four	lanes	with	dedicated	turn	lanes	
at	Ford	Road,	to	two	lanes	within	a	half	mile	of	Ford	
Road.		Haggerty	Road	is	a	five	lane	cross	section	at	
Ford	Road,	and	then	gradually	tapers	to	a	two	lane	
section	to	the	south.	North	of	Ford	Road,	Haggerty	
Road	is	a	five‐lane	section.		Warren	Road	is	
primarily	a	two‐lane	section,	however	it	widens	to	
four	lanes	at	the	Haggerty	Road	intersection.		
Cherry	Hill	varies	from	two	lanes	to	three	lanes	with	
additional	turn	lanes	provided	at	intersections.	

The	existing	pavement	condition	along	Ford	Road	is	in	fair	to	good	condition;	however	there	is	no	
record	of	pavement	reconstruction	in	over	30	years.		Based	upon	increased	traffic	volumes,	the	presence	
and	extent	of	surface	cracking,	the	ability	of	the	subgrade	soils	to	drain	properly,	and	maintenance	costs	
to	upkeep	the	current	condition	of	the	pavement,	it	is	anticipated	a	total	pavement	reconstruction	will	
be	required	within	the	next	5	‐	10	years.	

The	existing	traffic	conditions	within	the	study	area	were	modeled	using	Synchro	and	HCS	software	to	
measure	the	performance	of	the	existing	traffic	operations	and	provide	a	base	condition	for	comparison	
of	future	alternatives.		Three	peak	periods	were	analyzed,	AM	peak	(7:00	to	8:00	am),	PM	peak	(5:00	to	
6:00	pm),	and	off‐peak	(Saturday	afternoon).				Many	of	the	key	intersections	within	the	Ford	Road	study	
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area	were	found	to	be	at	or	near	capacity	congestion	with	Levels	of	Service	(LOS)	of	E	or	F,	as	illustrated	
in	Table	2‐1	below.			These	over‐capacity	conditions	are	amplified	in	the	future	conditions	as	traffic	
volumes	gradually	increase.		Further	traffic	discussion	found	throughout	this	report	and	in	the	Traffic	
Operations	Report	located	in	Appendix	B.	

Table	2‐1	Existing	Intersections	with	Overall	Intersection	LOS	E	or	F	

Intersection	 Period	of	Overall	Intersection	LOS	E	or	F	

Ford	&	Haggerty	Road	 AM	&	PM	Peak	Hour	

Ford	&	Lilley	Road	 PM	&	Off‐Peak	Hour	

Ford	&	Sheldon	Road	 Off‐Peak	Hour	

Warren	&	Haggerty	Road	 AM	Peak	Hour	

	

Existing	traffic	volumes	are	exceeding	the	capacity	of	the	current	corridor	which	causes	residual	queues	
at	each	intersection	with	some	vehicles	not	clearing	each	signal.		This	leads	to	vehicles	blocking	the	
intersection	and	preventing	cross	street	green	phases	from	proceeding	efficiently.		This	condition	is	
especially	prevalent	at	the	southbound	I‐275	ramp	intersection	where	westbound	traffic	queues	from	
Haggerty	Road	block	the	ramp	movement	which	causes	excessive	queuing	on	the	ramp,	and	at	times	
onto	I‐275.			As	a	general	observation	traffic	conditions	are	most	congested	eastbound	during	the	AM	
peak	hour	and	westbound	during	the	PM	peak	hour.			Safety	has	become	a	primary	concern	and	focus	of	
the	alternatives	analysis	as	a	number	of	crashes	have	been	documented	at	each	of	the	key	intersections	
within	the	corridor,	as	shown	in	Figure	2‐1	below.		Further	crash	history	discussion	can	be	found	
throughout	this	report	and	in	Appendix	C.	
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Figure	2‐1	Crash	History	from	2006	to	2011	

	

Ford	Road	has	a	120	foot	typical	right‐of‐way	and	has	commercial	development	and	other	amenities	
(parking	lots,	sidewalks,	retaining	walls)	built	immediately	behind	with	very	little	clear	space.	

Land	uses	surrounding	the	Ford	Road	project	area	are	highly	commercial	with	businesses	ranging	from	
small	restaurants	to	an	IKEA	big	box	store.		Residential	properties	border	the	commercial	zone	making	
the	Ford	Road	and	I‐275	interchange	a	significant	commuter	corridor.	

Lighting	is	located	throughout	the	Ford	Road	corridor	with	the	exception	of	a	short	segment	on	the	
south	side	of	Ford	Road	west	of	Haggerty	Road	and	through	the	I‐275	interchange.	Based	upon	field	
observation,	the	lighting	has	been	found	primarily	to	light	sidewalks.		Sidewalks	are	also	present	
throughout	the	corridor	with	the	exception	of	within	the	I‐275	interchange.	
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Section	3		 	
Data	Collected	

3.1	MDOT	Data	
Data	collected	from	MDOT	at	the	onset	or	during	the	project	has	been	included	in	project	files	and	is	
listed	below.		This	data	was	utilized	in	the	analysis	of	each	alternative	and	is	discussed	in	greater	detail	
throughout	this	report.			

 Conservation	Easement	locations		

 Crash	Data		

 Existing	Road	Plans	

 Existing	Bridge	Plans	

 Existing	Studies	and	Reports		

 Geotechnical	data	

 Traffic	data		

 Utility	contact	information																																																																																																																																

3.2	Canton	Township	Data	
Canton	Township	provided	the	following	GIS	data	which	was	utilized	to	establish	base	mapping	for	the	
alternatives	analysis.	

 Hydrology	–	rivers,	lakes,	etc.	

 Wetland	Data	

 Soils	Data	

 Floodplain	Data	

 Park	Information	

 Census	Block	Groups	

 Zoning	Data	

 Existing	and	Future	Land	Uses	

 Parcel	Data	and	Building	Footprints	

 Utilities	and	Aerial	Photography	

3.3	Traffic	Counts	and	Models	
MDOT	provided	traffic	counts	for	the	28	signalized	intersections	and	adjoining	roadway	segments	
within	the	study	area	taken	in	March	2012.		MDOT	also	provided	Synchro	base	models	along	Ford	Road.		
Southeast	Michigan	Council	of	Governments	(SEMCOG)	provided	the	2035	regional	travel	demand	
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model.		This	data	was	modified	and	expanded	as	necessary	to	model	the	study	area.		Further	discussion	
of	this	can	be	found	throughout	this	report	and	in	the	Traffic	Operations	Report	located	in	Appendix	B.	

3.4	Crash	History	
Team	member	Bergmann	Associates	summarized	the	MDOT	provided	crash	data	for	use	in	the	Road	
Safety	Audit	(RSA),	public	meetings	and	alternative	development.		Identified	locations	of	high	crash	
frequency	and/or	severity	allowed	the	Study	Team	to	focus	their	alternative	development	efforts.		A	
summary	of	the	existing	crash	history	can	be	found	in	Appendix	C.		

3.5	Road	Safety	Audit		
Team	member	Bergmann	Associates	led	the	RSA	which	is	the	formal	safety	performance	examination	of	
an	existing	or	future	road	or	intersection	by	an	independent,	multidisciplinary	team.		The	M‐153	(Ford	
Rd)	at	I‐275	Area	Study	RSA	was	conducted	May	8‐10,	2012	with	a	goal	to	answer	the	following	
questions:	

 What	elements	of	the	road	may	present	a	
safety	concern:	to	what	extent,	to	which	
road	users,	and	under	what	circumstances?	

 What	opportunities	exist	to	eliminate	or	
mitigate	identified	safety	concerns?		

The	RSA	team	for	the	project	consisted	of	
representatives	from	MDOT’s	Traffic	and	Safety,	
Geometrics,	Operations,	and	Multi‐Modal	
Departments,	and	the	Canton	Township	Police	
Department	that	were	independent	from	the	project	Study	Team	and	were	led	by	members	of	the	
consultant	team.			

The	Ford	Road	roadway	corridor	from	Lilley	Road	to	Lotz	Road	was	the	primary	focus	of	the	
examination;	however	the	entire	area	bounded	by	Sheldon	Road	(west)	to	Lotz	Road	(east)	and	from	
Cherry	Hill	Road	(south)	to	Warren	Road	(north)	was	reviewed.		Based	on	the	RSA	observations	and	
findings	a	series	of	suggestions	were	identified	for	potential	inclusion	in	the	Ford	Road	Corridor	
improvements	or	for	consideration	by	Wayne	County	for	future	projects.		The	improvements	were	
identified	based	on	documented	crashes,	and	low	cost	general	safety	improvements.		These	
improvements	can	be	found	in	Section	6.2.9	or	in	the	Road	Safety	Audit	Report	located	in	Appendix	D.	

3.6	Survey	
Team	member	Surveying	Solutions	performed	roadway,	hydraulic	and	right‐of‐way	survey	necessary	
for	the	other	team	members	to	complete	their	tasks.		The	2D	roadway	survey	was	obtained	in	July	2012	
utilizing	Mobile	LiDAR	Scanning.		This	survey	can	be	easily	converted	to	3D	if	needed	in	the	future	by	
tying	it	to	vertical	control.		The	hydraulic	survey	was	conducted	in	January	2013	at	Willow	Creek	
(Haggerty	crossing	north	of	Ford	Road)	and	a	Smith	Drain	tributary	(Haggerty	crossing	south	of	Ford	
Road)	following	a	site	visit	with	MDOT	on	December	20,	2012	to	verify	needs	and	limits.		This	survey	
was	provided	to	team	member	HH	Engineering	for	their	hydraulic	analysis.		The	right‐of‐way	survey	
along	Ford	Road	from	Sheldon	Road	to	Lotz	Road	uncovered	some	locations	of	concern	where	the	
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existing	right‐of‐way	is	within	the	roadway.		These	locations	will	be	explored	further	in	future	project	
phases.		

3.7	Ecological	Assessment	
Team	member	Cardno	JFNew	performed	an	ecological	assessment	to	assist	the	project	team	in	the	
environmental	impacts	of	the	alternatives	developed	and	analyzed.		Their	field	work	was	conducted	in	
July	2012	and	included	regulatory	wetland	delineations,	vegetative	community	assessments,	and	
Procedure	51	stream	assessments.		The	formal	threatened	and	endangered	species	survey	and	
evaluation	was	conducted	by	MDOT	biologists.		The	results	of	these	assessments	were	used	during	the	
alternative	screening	process	with	specific	pertinent	findings	discussed	in	those	sections	and	
summarized	in	Section	9.3.1.		All	findings	are	contained	in	the	Ecological	Assessment	Repot	which	can	
be	found	in	Appendix	E.				

3.8	Noise	Levels	
Team	member	Bergmann	Associates	performed	a	noise	analysis	along	Ford	Road	to	determine	the	
baseline	noise	level	for	comparison	to	the	Preferred	Alternative	along	with	potential	mitigation.		Their	
field	measurements	were	taken	on	October	26,	2012	at	seven	representative	sites	while	leaves	were	still	
present	to	obtain	accurate	results.		These	measurements	were	taken	during	peak	and	off‐peak	times	that	
coincided	with	peak	traffic	volumes.		The	traffic	noise	prediction	program,	FHWA	Traffic	Noise	Model	
version	2.5,	was	used	to	model	the	existing,	2035	No‐Build	and	2035	Preferred	Alternative	Build	option	
for	traffic	noise	levels	within	the	study	area.	The	results	of	this	analysis	are	contained	in	the	Noise	
Analysis	Report	found	in	Appendix	F	along	with	discussion	found	in	Section	9.3.2.	

3.9	Project	Area	Contamination	Survey	
Team	member	Somat	Engineering	prepared	a	Limited	Project	Area	Contamination	Survey	(PACS)	
Report,	located	in	Appendix	G,	to	provide	a	professional	opinion	of	recognized	environmental	
conditions	(RECs)	in	connection	with	the	past	and	current	uses	of	properties	along	the	project	corridor	
where	known	or	potential	contamination	may	impact	and/or	intersect	the	project.		RECs	were	identified	
from	site	reconnaissance	consisting	of	a	“windshield	survey”	and	a	review	of	historical	photographs	and	
environmental	databases	in	July	and	August	2012.		Municipal	office	files	were	also	reviewed	to	
supplement	the	initial	review	in	June	2013.		Further	discussion	of	the	PACS	can	be	found	in	Section	
9.3.3.	

3.10	Geotechnical	Investigation	
Team	member	Somat	Engineering	provided	geotechnical	analysis	for	the	project	based	on	historical	soil	
boring	information	since	no	new	pavement	cores	or	soil	borings	were	included	with	this	project.		This	
information	was	compiled	to	determine	existing	pavement	conditions	and	analyzed	to	provide	
recommendations	concerning	the	Preferred	Alternative,	which	are	discussed	in	Section	8.		The	
Geotechnical	Considerations	Report	can	be	found	in	Appendix	H.	
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Section	4		 	
Project	Meetings	and	Stakeholder/Public	
Engagement	

4.1	Study	Team	Meetings	
The	Study	Team	has	met	on	numerous	occasions	to	discuss	the	project,	meet	with	stakeholders,	and	
work	on	developing	alternatives	for	the	project.		The	Study	Team	is	an	integral	component	of	this	study	
as	progression	of	the	project	is	dependent	upon	engaging	each	member	and	gathering	important	
feedback.		Each	meeting	has	required	that	a	decision	be	made	regarding	the	study	approach	or	the	
alternatives	presented.		All	Study	Team	meeting	notes	can	be	found	in	Appendix	I.	

Table	4‐1	Study	Team	Meetings	

Meeting	Name	 Meeting	Date	

Study	Team	Kick‐Off	Meeting	 April	4,	2012

Traffic	Meeting	#1	 April	12,	2012

Traffic	Meeting	#2	 May	17,	2012

Public	Information	Meeting	#1	 June	7,	2012

Illustrative	Alternatives	Study	Team	Workshop August	16,	2012

Canton	Township	Supervisor	Meeting	 August	23,	2012

Canton	Township	DDA	Meeting	#1	 September	19,	2012

Public	Information	Meeting	#2	 October	11,	2012

Practical	Alternative	Selection	Study	Team	Meeting November	14,	2012

Practical	Alternative	Study	Team	Workshop	 January	9,	2013

Canton	Township	DDA	Meeting	#2	 February	20,	2013

Public	Information	Meeting	#3	 March	27,	2013

Preferred	Alternative	Selection	Study	Team	Meeting May	15,	2013

Traffic	Meeting	#3	 May	23,	2013

Public	Information	Meeting	#4	 May	30,	2013
	 	 	

4.1.1	Kick‐Off	Meeting	
A	Study	Team	was	assembled	at	the	kick‐off	of	the	project	on	April	4,	2012	and	has	been	consistent	
throughout	the	process.		The	team	consists	of	the	MDOT,	FHWA,	Canton	Township,	Canton	Township	
DDA,	City	of	Westland,	Wayne	County	Department	of	Public	Works,	and	the	consultant	team.		A	listing	of	
individual	study	team	members	is	located	in	Appendix	J.		During	this	meeting,	critical	project	data	was	
shared	and	the	study	area	was	defined.		The	city	of	Westland	requested	that	the	study	area	be	expanded	
further	east	to	consider	traffic	backups	from	the	interchange	to	the	railroad	overpass.		Canton	Township	
described	previous	improvements	along	the	corridor	that	have	been	made	through	efforts	of	the	DDA	as	
well	as	their	concern	with	impacts	to	businesses	during	construction.	
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4.1.2	Traffic	Meeting	#1	
The	purpose	of	this	initial	traffic	meeting,	held	on	April	12,	2012,	was	to	bring	the	traffic	experts	
together,	review	the	scope	and	schedule	of	the	project,	and	come	to	an	agreement	on	the	traffic	
modeling	methodology.		Attendees	included	SEMCOG	representatives	and	MDOT	Traffic	and	Modeling	
Departments.		The	following	key	points	were	agreed	upon:	

 The	use	of	the	SEMCOG	Model	will	be	used	to	develop	a	subarea	trip	table	and	network	for	
the	study	area	

 The	subarea	trip	table	will	be	adjusted	to	current	conditions	based	on	traffic	counts	and	
additional	information	from	MDOT	

 The	adjustment	factors	will	be	used	in	the	forecasting	process	on	the	No‐Build	and	other	
alternatives.		The	alternatives	will	be	tested	with	the	subarea	assignment	model	to	produce	
revised	volumes	

 The	2035	model	will	be	used	with	a	growth	rate	of	9‐10%	

4.1.3	Traffic	Meeting	#2	
A	follow‐up	meeting	was	held	with	the	traffic	experts	on	May	17,	2012	to	discuss	findings	from	the	
SEMCOG	model	as	it	related	to	the	I‐275	at	Ford	Road	Study	and	to	agree	on	a	methodology	prior	to	
moving	forward.		Attendees	at	this	meeting	included	Canton	Township,	SEMCOG,	and	MDOT’s	Traffic,	
Modeling,	and	Special	Projects	Departments.				Key	items	of	discussion	included:	

 No‐build	conditions	would	be	modeled	based	on	applying	a	static	growth	rate	to	the	turning	
data	collected.		For	testing	alternatives,	CDM	Smith	modified	the	2035	Trans	CAD	network	
and	reran	only	the	traffic	assignment	phase	of	the	model	using	the	application	provided	by	
SEMCOG	to	test	impacts	on	the	traffic	patterns	in	the	study	area.	

 The	group	agreed	to	use	a	growth	rate	of	0.5%	per	year	which	would	be	a	conservative	
estimate	of	the	population	and	employment	growth	in	the	study	area.	

4.1.4	Illustrative	Alternatives	Study	Team	Workshop	
The	CDM	Smith	team	presented	the	Illustrative	Alternatives	to	the	Study	Team	along	with	the	pros	and	
cons	of	each	relative	to	cost,	right‐of‐way	impacts,	level‐of‐service,	and	geometrics.		The	discussion	also	
included	project	background,	comments	received	from	the	public	(see	Section	4.2.1	below),	draft	
Purpose	and	Need,	steps	taken	to	reach	this	point,	and	additional	improvements	that	could	apply	to	
numerous	alternatives.		The	objective	of	the	meeting	was	to	reach	consensus	that	the	Illustrative	
Alternatives	meet	the	draft	Purpose	and	Need	statement	and	to	determine	which	alternatives	should	be	
presented	as	moving	on	to	the	Practical	Alternative	stage.		Key	items	of	discussion	included:	

 Alternative	2	–	Operational	Improvements	

o MDOT	Traffic	asked	how	soon	after	additional	capacity	is	added	the	LOS	would	
deteriorate	to	existing	conditions.	

 Alternative	3a	–	Ford	Road	Boulevard	

o Median	width	can	be	reduced	to	30	feet	with	addition	of	loons	to	reduce	footprint.	
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o Wetlands	exist	outside	MDOT	right‐of‐way	and	a	MDEQ	conservation	easement	exists	
in	SE	quadrant	of	Morton	Taylor	Road	and	Ford	Road.	

 Alternative	3b	–	Haggerty	Road	Boulevard	

o This	alternative	does	not	improve	the	Haggerty/Ford	intersection	as	well	as	
Alternative	3b.	

 Alternative	4	–	WWTIP	Study	

o This	alternative	does	not	improve	Haggerty	Road	from	the	existing	condition.	

o FHWA	stated	this	alternative	would	be	difficult	to	get	an	Interchange	Access	Change	
Request	for	as	there	will	be	a	difficulty	in	conveying	movements	based	upon	driver	
expectation.		FHWA	stated	they	do	not	believe	Alternative	4	can	be	brought	forward	as	
a	Practical	Alternative	because	it	does	not	meet	the	Purpose	and	Need	and	changes	the	
configuration	of	I‐275,	which	could	also	degrade	the	freeway	operations	at	the	
interchange.	

 Alternative	5	–	New	Interchanges	

o There	is	a	DEQ	conservation	easement	in	the	northeast	quadrant	of	Cherry	Hill	Road	
and	I‐275.		Difficulties	in	this	alternative	were	discussed	regarding	proximity	of	new	
interchanges	to	Ford	Road	and	the	weave/merge	movements	that	would	be	
introduced.		If	operational	problems	were	discovered	during	the	traffic	analysis	this	
alternative	may	not	meet	the	IACR	requirement	for	approval.	

The	Study	Team	recommended	that	all	alternatives	be	presented	to	the	public	along	with	pros	and	cons	
and	relative	information.			

4.1.5	Canton	Township	Supervisor	Meeting	
MDOT	and	CDM	Smith	met	with	Canton	Township	Supervisor,	Phil	Lajoy	and	others	from	Canton	
Township	on	August	23,	2012	to	further	discuss	the	Illustrative	Alternatives	and	gather	any	specific	
feedback	the	township	might	have.		This	meeting	was	also	to	prepare	for	a	recommended	follow‐up	
meeting	with	the	DDA.		Key	items	of	discussion	included:	

 The	Supervisor	had	concerns	over	impacts	to	existing	aesthetic	features	where	the	DDA	has	
spent	nearly	$9M	in	improvements.		These	features	include	retaining	walls,	lighting,	and	
signing.	

 The	economic	impact	would	be	too	great	if	full	right‐of‐way	takes	were	required.		
Construction	impacts	to	businesses	also	were	identified	as	a	concern.		The	Supervisor	asked	
that	access	be	a	priority	when	undertaking	construction.	

 The	Supervisor	requested	impacts	to	right‐of‐way	be	minimized	to	the	greatest	extent	in	
Alternative	3	–	Boulevard,	however	stated	the	information	presented	to	him	is	sufficient	to	
present	to	the	DDA.	

Where	possible	the	Supervisor’s	comments	and	recommendations	were	addressed	in	the	Illustrative	
Alternatives	prior	to	being	presented	at	Public	Meeting	#2	and	are	further	discussed	in	Section	6.	
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4.1.6	Canton	Township	DDA	Meeting	#1	
MDOT	and	CDM	Smith	presented	the	Illustrative	Alternatives	to	the	DDA	during	their	regular	meeting	on	
September	19,	2012.		Key	items	of	discussion	included:	

 DDA	concerned	over	losing	their	investment	in	the	corridor	and	duration	of	construction	

 The	DDA	stated	they	prefer	the	slip	ramp	in	Alternative	4	–	WWTIP	Study	as	it	does	not	have	
any	impact	on	Ford	Road	

 The	DDA	requested	that	alternatives	be	combined	where	possible	to	get	the	best	advantages	
of	each	alternative	

 The	DDA	prepared	formal	minutes	from	the	meeting	with	comments	that	MDOT	addressed	
in	a	letter	found	in	Appendix	P.		Comments	from	the	minutes	are	included	following	the	
Illustrative	Alternatives	in	Section	6.3.1.			

Where	possible	the	DDA’s	comments	and	recommendations	were	addressed	in	the	Illustrative	
Alternatives	prior	to	being	presented	at	Public	Meeting	#2	and	are	further	discussed	in	Section	6.	

4.1.7	Practical	Alternative	Selection	Meeting	
The	Practical	Alternatives	Selection	Meeting	was	held	on	November	14,	2012	with	the	entire	study	team	
present.		CDM	Smith	provided	a	project	update,	a	summary	of	Public	Meeting	#2	including	comments	
received	from	the	public	and	project	stakeholders.		The	intent	of	this	meeting	was	to	select	alternatives	
to	advance	as	Practical	Alternatives.			The	study	team	was	presented	each	alternative	as	well	as	
advantages	and	disadvantages	of	each.		Based	on	the	support	material	presented,	comments	received	
from	the	public	and	stakeholders,	the	Study	Team	decided	unanimously	to	advance	Alternative	1	–	No‐
Build,	Alternative	2	–	Operational	Improvements,	and	Alternative	3	–	Boulevard	as	Practical	
Alternatives.		Further	discussion	of	this	process	can	be	found	in	Section	7.	

4.1.8	Practical	Alternative	Workshop	
The	Practical	Alternatives	Workshop	was	held	on	January	9,	2013	with	the	entire	study	team	present.		
CDM	Smith	presented	a	project	update	along	with	information	to	facilitate	discussion	for	each	
alternative.		The	intent	of	the	meeting	was	to	discuss	concerns	and	gather	feedback	prior	to	additional	
analysis.		The	key	points	of	discussion	are	included	in	Section	7.			

4.1.9	Canton	Township	DDA	Meeting	#2	
MDOT	and	CDM	Smith	presented	the	Practical	Alternatives	to	the	DDA	during	their	regular	meeting	on	
February	20,	2013.		In	general	the	DDA	was	most	interested	in	Alternative	3	–	Boulevard.		Key	items	of	
discussion	included:	

 Suggestions	on	loon	location	adjustments	to	reduce	potential	right‐of‐way	acquisition,	
landscaping	and	environmental	issues.	

 Suggestions	on	crossover	locations	to	accommodate	turns	from	large	traffic	generating	
businesses.	

 Expressed	concern	for	pedestrians	crossing	freeway	entrance	ramps.	

 Expressed	desire	for	a	pedestrian	bridge	or	tunnel	at	the	I‐275	Metro	Trail	crossing.	
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 Indicated	a	desire	to	create	an	access	road	behind	businesses	along	Ford	Road	between	
Lilley	and	Haggerty	Roads.	

Where	possible	the	DDA’s	comments	and	recommendations	were	addressed	in	the	Practical	Alternatives	
prior	to	being	presented	at	Public	Meeting	#3	and	are	further	discussed	in	Section	7.	

4.1.10	Preferred	Alternative	Selection	Meeting	
The	Practical	Alternatives	Selection	Meeting	was	held	on	May	15,	2013	with	the	entire	study	team	
present.		CDM	Smith	provided	a	project	update,	a	summary	of	Public	Meeting	#3	including	comments	
received	from	the	public	and	project	stakeholders.		The	intent	of	this	meeting	was	to	select	the	Preferred	
Alternative.			The	study	team	was	presented	each	alternative	as	well	as	advantages	and	disadvantages	of	
each.		Based	on	the	support	material	presented,	comments	received	from	the	public	and	stakeholders,	
the	Study	Team	decided	unanimously	to	advance	Alternative	3	–	Boulevard	as	the	Preferred	Alternative.		
Further	discussion	of	this	process	can	be	found	in	Section	8.			

4.1.11	Traffic	Meeting	#3	
A	follow‐up	meeting	was	held	with	Canton	Township,	SEMCOG,	and	MDOT’s	Traffic	and	Modeling	
Departments	on	May	23,	2013	to	discuss	the	latest	results	from	the	revised	traffic	demand	model.		The	
traffic	demand	model	was	revised	to	match	the	latest	alternative	geometrics	and	to	provide	a	true	
comparison.		All	participants	were	in	agreement	on	the	method	and	results	produced.	

4.2	Public	Information	Meetings		
Four	public	information	meetings	were	held	for	the	project.		Each	meeting	was	held	to	share	information	
such	as	a	project	description,	data	collected	to	date,	alternative	development,	and,	most	importantly,	to	
get	feedback	from	the	public	as	to	what	they	see	as	problems	in	the	study	area	and	to	get	suggestions	as	
to	how	the	Study	Team	might	address	those	problems.		Further	information	for	all	four	meetings	can	be	
found	in	their	summaries	located	in	Appendix	K.	

4.2.1	Public	Information	Meeting	#1	
The	first	public	information	meeting	was	held	on	June	7,	2012.		This	open‐house	style	meeting	was	a	
success	in	that	there	were	approximately	50	people	in	attendance	which	helped	to	build	a	database	of	
perceived	issues,	problems,	and	suggestions	on	how	to	fix	those	
problems.			

Comments	received	from	the	public	included;	

 Provide	alternative	access	on/off	I‐275	

 Limit	left	turns	on	Ford	Road	(to	and	from	businesses)	

 Add	additional	travel	and	turn	lanes	on	Ford	Road	

 Create	an	access	road/service	drive	behind	businesses	

 Improve	other	roads	within	the	study	area	

This	information	was	taken	to	the	brainstorming	session	for	the	Illustrative	Alternatives.			
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4.2.2	Public	Information	Meeting	#2	
The	second	public	information	meeting	was	held	on	October	11,	2012.		This	meeting	was	also	an	open‐
house	style	meeting	and	the	public	was	updated	on	the	history	of	the	project,	updated	on	what	data	had	
been	gathered	to‐date,	and	the	five	Illustrative	Alternatives	including	pros	and	cons	were	presented.		
The	public	was	encouraged	to	ask	questions	and	discuss	the	alternatives	with	the	study	team	members	
at	the	meeting.		The	public	was	also	encouraged	to	fill	out	comment	sheets	for	the	study	team	to	review.		

Feedback	from	the	meeting,	including	number	of	votes	received	is	summarized	in	Section	6.3.4,	
following	a	detailed	description	of	the	Illustrative	Alternatives.			

4.2.3	Public	Information	Meeting	#3	
The	third	public	information	meeting	was	held	on	March	27,	2013.		This	meeting	was	also	an	open‐
house	style	meeting	and	the	public	was	updated	on	the	history	of	the	project,	data	gathered	to‐date	and	
the	Illustrative	Alternatives.		The	new	material	presented	included	the	alternatives	selected	as	Practical	
Alternatives,	pros	and	cons,	and	performance	measures.		The	public	was	encouraged	to	ask	questions	
and	discuss	the	alternatives	with	the	study	team	members	at	the	meeting.		The	public	was	also	
encouraged	to	fill	out	comment	sheets	for	the	study	team	to	review.		

Feedback	from	the	meeting,	including	number	of	votes	received	is	summarized	in	Section	7.3.4,	
following	a	detailed	description	of	the	Practical	Alternatives.			

4.2.4	Public	Information	Meeting	#4	
The	fourth	public	information	meeting	was	held	on	May	30,	2013.		This	meeting	was	also	an	open‐house	
style	meeting	and	the	public	was	updated	on	the	history	of	the	project,	data	gathered	to‐date,	the	
Illustrative	Alternatives	and	the	Practical	Alternatives.		The	Preferred	Alternative	was	presented	in	a	
large	format	where	the	public	was	able	to	see	improvements	within	the	study	limits	along	the	entire	
corridor.		Benefits	of	the	alternative	were	highlighted	and	next	steps	in	the	study	and	design	process	
were	also	presented.	The	public	was	encouraged	to	ask	questions	and	discuss	the	alternative	with	the	
study	team	members	at	the	meeting.		The	public	was	also	encouraged	to	fill	out	comment	sheets	for	the	
study	team	to	review.		

Feedback	from	the	meeting	is	summarized	in	Section	8.1.			
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Section	5		 	
Purpose	and	Need	

The	project	purpose	and	need	was	developed	in	cooperation	with	MDOT,	FHWA,	and	the	public	after	the	
first	public	information	meeting,	held	on	June	7,	2012.		The	project’s	purpose	is	to	improve	operational	
service	on	Ford	Road	and	support	local	land	use	within	the	study	area	which	is	defined	by	Lotz	Road	to	
the	east	and	Sheldon	Road	to	the	west;	Warren	Road	to	the	north	and	Cherry	Hill	to	the	south.  
Improving	operational	service	on	Ford	Road	may	also	involve	improvements	to	the	network	of	local	
roads	within	the	study	area.		Comments	received	by	stakeholders,	specifically	Canton	Township	DDA,	
state	a	desire	by	the	board	and	residents	to	“improve	safety	and	traffic	movements	along	the	Ford	Road	
corridor,	and	accessibility	of	the	interchange	at	I‐275/Ford	Road.”	

5.1	Draft	Project	Purpose	and	Need	
During	and	after	the	first	public	information	meeting	the	Study	Team	received	feedback	expressing	an	
overwhelming	desire	to	reduce	the	congestion	on	Ford	Road	to	make	traffic	flow	“efficiently	and	safely”.		
The	Study	Team	went	on	to	develop	the	Draft	Project	Purpose	and	Need.			

5.1.1	Draft	Project	Purpose	
The	project	purpose	is	to	improve	existing	operational	service	on	Ford	Road	within	the	study	area	by	
improving	traffic	operation	at	the	I‐275	interchange	and	at	key	intersections	along	the	Ford	Road	
corridor,	as	well	as	other	existing	and	future	transportation	needs.	The	project	will	promote	safe,	
convenient	travel;	serve	key	destinations;	and	better	separate	and	prioritize	commuter,	business,	and	
residential	traffic	along	Ford	Road	in	the	study	area.		The	project	will	also	support	smart,	sustainable	
growth	and	access	management	principles	in	the	study	area’s	development	and	redevelopment.			

5.1.2	Draft	Project	Need	
The	project	need	is	based	on	the	growing	demand	for	the	use	of	Ford	Road	for	commuter,	business,	and	
residential	access	within	the	study	area,	and	the	need	to	improve	traffic	operational	levels	of	service	at	
key	intersections	and	I‐275	ramp	terminals	along	the	Ford	Road	corridor.	Project	needs	include	
improved	access	and	egress	from	Ford	Road	to	I‐275,	and	improved	safety,	traffic	flow	and	mobility	
along	Ford	Road.	Project	alternatives	will	investigate	study	area	system	signal	timing	optimization,	
limiting	left	turns	to	and	from	Ford	Road	to	major	intersections,	and	connecting	business	parking	areas	
and	driveways	as	potential	short‐term	solutions.	Investigating	the	addition	of	through‐	and	turning	
lanes	to	Ford	Road	and	the	surrounding	road	network	could	be	part	of	a	long‐term	solution	to	alleviate	
exit	ramp	queues	from	I‐275	to	Ford	Road,	as	well	as	improve	Ford	Road	safety,	efficiency,	and	capacity.		

As	indicated,	the	Draft	Project	Purpose	and	Need	addressed	the	issues	important	to	the	public,	primarily	
focusing	on	improving	safety	and	traffic	movements	along	the	Ford	Road	corridor.		By	identifying	where	
the	issues	are	along	the	corridor	and	improving	them,	the	second	concern	to	improve	accessibility	of	the	
interchange	at	I‐275/Ford	Road	is	addressed.		Based	upon	analysis	and	further	discussion	in	Study	
Team	meetings,	it	was	determined	that	modifications	to	the	I‐275	freeway	and	ramps	to	improve	the	
Ford	Road	corridor	actually	degrade	the	operation	of	the	freeway.		Therefore,	any	reference	to	
suggested	improvements	to	the	I‐275	freeway	was	removed	from	the	Project	Purpose	and	Need.	
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5.2	Final	Project	Purpose	and	Need	
The	Draft	Project	Purpose	and	Need	was	unveiled	at	the	second	public	information	meeting	and	
comments	were	collected	from	the	public	and	stakeholders.		The	Draft	Final	Project	Purpose	and	Need	
was	developed	and	submitted	once	again	to	the	Study	Team	and	discussed	thoroughly	during	the	
Practical	Alternatives	Selection	Meeting	on	November	14,	2012.		A	recommendation	was	made	to	
remove	any	reference	to	improving	the	I‐275	interchange	as	it	had	been	determined	during	the	
Illustrative	Alternatives	process	and	through	feedback	from	FHWA	that	the	primary	issues	were	related	
to	the	M‐153	(Ford	Rd)	corridor	and	not	the	freeway	or	its	ramps.	

5.2.1	Final	Project	Purpose	
The	project	will	need	to	improve	operational	service	on	Ford	Road	between	Lotz	Road	and	Sheldon	
Road,	without	degrading	I‐275	operations,	and	will:	

 Consider	improvements	to	key	intersections	along	Ford	Road	at	Lotz,	Haggerty,	Lilley,	
Morton	Taylor,	and	Sheldon	Roads.	

 Consider	improvements	on	Ford	Road	and	on	local	roads	benefitting	the	operations	of	Ford	
Road.	

 Incorporate	existing	and	future	transportation	needs	while	respecting	local	land	use.	

 Increase	users’	safety	and	convenient	travel	while	serving	key	destinations.	

 Better	separate	and	prioritize	commuter,	business,	and	residential	traffic.	

 Give	attention	to	truck	traffic	movements.	

 Support	smart	sustainable	growth	and	apply	access	management	principles.	

5.2.2	Final	Project	Need	
The	project	is	needed	as	a	result	of:	

 Growing	use	of	Ford	Road	by	commuter,	businesses,	and	residents.	

 Traffic	operational	levels‐of‐service	at	key	intersections	along	the	Ford	Road	corridor.	

 Current	level	of	safety.	

 Decreasing	traffic	flow	and	mobility	along	Ford	Road.	
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Section	6		 	 	
Illustrative	Alternatives	Development	

6.1	Illustrative	Alternatives	Traffic	Analysis	
Traffic	analysis	was	performed	within	the	Ford	Road	and	I‐275	study	area	and	is	documented	in	the	
Traffic	Operations	Report	attached	as	Appendix	B.		The	following	section	summarizes	the	analysis	and	
results	of	the	traffic	analysis	process	and	a	comparison	of	Illustrative	Alternatives.	

Existing	traffic	data	was	gathered	at	the	28	signalized	intersections	and	adjoining	roadway	segments	
within	the	study	boundary	and	projected	to	the	design	year	2035	at	a	rate	of	0.5	percent	per	year,	based	
on	coordination	with	the	study	team	including;	MDOT,	SEMCOG,	and	Canton	Township.	

Traffic	operations	were	analyzed	for	existing	and	future	conditions	using	Synchro	for	the	signalized	
intersection	and	HCS+	for	the	freeway	segments	and	ramp	merge	and	diverge	points.		The	first	step	in	
the	analysis	was	to	develop	a	Synchro	model	based	on	2012	traffic	counts	which	was	calibrated	to	match	
documented	signal	plans	and	observed	field	conditions.		The	2012	traffic	volumes	were	then	forecast	to	
2035	future	No‐Build	volumes	and	modeled	using	Synchro.		Similarly,	freeway	2012	traffic	counts	were	
analyzed	and	projected	to	2035	volumes.		

The	No‐Build	and	six	Illustrative	Alternatives	were	developed	and	their	traffic	volumes	modeled	using	
the	SEMCOG	Travel	Demand	Model	(TDM)	to	determine	the	modified	travel	patterns	within	the	sub‐area	
Ford	Road/I‐275	project	limits.		CDM	Smith	coded	the	network	changes	into	the	TDM	and	changes	in	
traffic	volumes	observed	in	the	TDM	were	used	to	adjust	the	forecasted	counts	in	the	micro	simulation	
model,	Synchro.			

The	traffic	analysis	revealed	that	the	majority	of	intersections	within	the	study	limits	are	projected	to	
operate	acceptably	in	the	future	with	the	exception	of	Ford	Road	between	Sheldon	Road	and	Haggerty	
Road.			

6.2	Illustrative	Alternatives	
The	Illustrative	Alternatives	process	began	with	a	design	team	brainstorming	session	where	numerous	
alternatives	were	developed.		The	Draft	Purpose	and	Need	and	public	feedback	from	Public	Information	
Meeting	#1	(see	Section	4.2.1)	as	a	guide	during	this	process	and	attempted	to	minimize	impacts	to	
right‐of‐way	or	other	known	environmental	features	as	each	alternative	was	developed.		Through	much	
deliberation,	the	following	eight	Illustrative	Alternative	concepts	were	considered	worthy	of	additional	
analysis	and	are	included	in	Appendix	L;	

 Alternative	1	–	No‐Build	

 Alternative	2	–	Operational	Improvements	

 Alternative	3a	–	Ford	Road	Boulevard	

 Alternative	3b	–	Haggerty	Road	Boulevard	

 Alternative	3c	–	Ford/Haggerty	Boulevard	
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 Alternative	4	–	WWTIP	Study	

 Alternative	5a	–	Warren	Road	Interchange	

 Alternative	5b	–	Cherry	Hill	Road	Interchange	

Additional	improvements	were	also	presented	which	included	various	safety‐related	features	or	those	
that	would	benefit	other	modes	of	travel	such	as	pedestrian	or	bicycle.			These	improvements	were	to	be	
considered	applicable	to	each	of	the	above	alternatives.		

Through	numerous	iterations	of	geometric	and	traffic	analysis	each	of	the	alternatives	evolved	from	
their	initial	concepts.		These	iterations	were	done	to	further	minimize	right‐of‐way	impacts,	minimize	
cost,	optimize	traffic	operations,	and	minimize/avoid	environmental	impacts.		For	example,	Alternative	
5a	and	5b	had	numerous	interchange	configurations	at	both	Cherry	Hill	and	Warren	Road	including	a	
split,	a	single	point	urban	interchange.		Each	version	of	the	eight	alternatives	developed	went	through	
this	process	to	determine	which	one	provides	the	most	benefit	relative	to	the	estimated	construction	
cost.	

Comparison	criteria	were	established	for	further	analysis	of	each	alternative	based	upon	the	data	
collected	to	date.		The	comparison	considerations	were	as	follows:	

 Estimated	Cost	(high	level	and	compared	to	other	alternatives)	

 Right‐of‐way	Impact	

 Level	of	Service	at	major	cross	street	intersections	with	Ford	Road	

 Geometrics	(design	exceptions)	

 Constructability	

 Maintenance	

 Environmental	Impacts	(primarily	conservation	easement	and	wetland	encroachment)	

Through	development	of	the	Illustrative	Alternatives	and	an	initial	run	through	the	comparison	criteria,	
it	was	determined	that	combining	the	variations	of	Alternative	5	(separate	interchanges)	into	one	was	
most	feasible		as	they	both	achieved	the	same	goal,	which	was	providing	a	diversion	of	traffic	(primarily	
residential)	away	from	the	I‐275	at	Ford	Road	interchange.		Furthermore,	the	Study	Team	did	not	see	
the	benefit	in	only	providing	a	boulevard	on	Haggerty	as	this	did	not	correct	deficiencies	at	other	
intersections	along	Ford	Road.		Alternative	3b	–	Haggerty	Boulevard	was	then	removed	from	
consideration,	and	the	Ford/Haggerty	Road	Boulevards	became	the	new	Alternative	3b.		This	then	
reduced	the	alternatives	to	seven.		A	variation	to	the	boulevard	options	was	prepared	which	included	
trunk	turnarounds	(loons);	see	Figure	6‐1,	along	Ford	and	Haggerty	which	then	restricted	truck	turns	at	
the	signal.		The	loons	were	provided	as	an	option	to	reduce	right‐of‐way	impacts	along	the	entire	
corridor	by	reducing	the	median	width.		The	loons	were	presented	as	an	option	to	be	considered	
however	was	not	included	in	the	initial	alternatives	investigation.	
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Figure	6‐1	Commercial	Vehicle	Turn‐around	(Loon)	
	

	

The	seven	alternatives	were	initially	presented	to	the	Study	Team	at	the	Illustrative	Alternatives	Study	
Team	Meeting,	held	on	August	16,	2012.		The	goal	of	this	meeting	was	to	seek	consensus	that	the	public	
feedback	was	addressed	and	that	each	were	in	keeping	with	the	Draft	Purpose	and	Need.			Overall	peak	
levels	of	service	(LOS)	were	presented	on	each	alternative	exhibit	which	indicated	if	any	failing	
movement	existed	and	at	what	time	(AM	peak,	PM	peak,	or	off	peak).		Diversion	percentages	were	also	
presented	detailing	the	amount	of	traffic	that	the	Alternative	5	new	interchanges	provided.			Detailed	
description	of	each	alternative,	as	well	as	the	advantages	and	disadvantages	of	each	follows	while	
feedback	from	Study	Team	members	and	the	public	is	included	in	Section	6.3	below.	

6.2.1	Alternative	1	–	No‐Build	
Description:	

 Maintains	the	existing	geometry	and	operations	along	Ford	Road	with	optimized	signal	
timings			

Advantages:		

 No	additional	right‐of‐way	or	environmental	impacts	

Disadvantages:	

 Does	not	address	operational	deficiencies	along	Ford	Road	

 Ford	Road	at	capacity	for	2012	traffic,	which	consistently	gets	worse	through	2035	study	
year	

 Traffic	backups	continue	at	each	intersection	and	on	southbound	I‐275	ramp	at	Ford	Road	

 Does	not	improve	existing	Ford	Road	pavement	condition	

Traffic	Summary:	

Overall	intersection	LOS	degraded	between	2012	and	2035,	with	overall	intersection	LOS	F	projected	at	
Haggerty	Road	and	Sheldon	Road	simply	due	to	the	increased	traffic	volumes	and	lack	of	operational	
improvements.	
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6.2.2	Alternative	2	–	Operational	Improvements	
This	alternative	provides	some	short‐term	benefit	as	the	addition	of	through	and	turn	lanes	allow	
additional	volumes	of	traffic	to	progress	along	Ford	Road.		The	duration	of	the	benefit	is	not	anticipated	
to	be	long	however	as	Ford	Road	quickly	reaches	capacity	and	intersections	are	degraded	back	to	
current	LOS.		Access	management	could	also	be	a	focus	primarily	between	Haggerty	Road	and	Lilley	
Road,	where	driveway	access	could	be	restricted	to	right	in/right	out	and	service	drives	could	be	
investigated	further	to	relieve	congestion	on	Ford	between	the	two	intersections.	

Description:			

 Addition	of	westbound	through‐lane	on	Ford	Road	from	I‐275	to	Sheldon	Road	

 Addition	of	eastbound	through‐lane	from	Lilley	Road	to	Haggerty	Road	

 Conversion	of	westbound	right	turn	bay	to	thru	and	right	at	Haggerty	Road	

 Conversion	of	northbound	right	turn	bay	to	through	and	right	at	Lilley	Road,	and	additional	
pavement	for	receiving	lane	

 Addition	of	southbound	and	westbound	right	turn	bay	at	Lilley	Road	

 Addition	of	northbound	right	turn	bay	at	Sheldon	Road	

 Modified	geometry	of	I‐275	northwest	loop	ramp	

 Continuity	and	addition	of	sidewalks	

 Additional	pedestrian	and	safety	improvements	

Advantages:	

 No	right‐of‐way	impacts	anticipated.		Most	lane	improvements	can	be	completed	within	
MDOT	right‐of‐way.	

 Low	construction	impact	relative	to	other	options	

 Low	construction	cost	relative	to	other	options	

 Provides	short‐term	relief	and	some	additional	safety	improvements,	such	as	sidewalk	and	
pushbutton	pedestrian	signals	

Disadvantages:	

 Attracts	approximately	15	to	25	percent	more	vehicles	with	an	added	lane	on	Ford	Road	

 Quickly	reaches	capacity	and	only	achieves	minor	levels	of	service	improvement	relative	to	
existing	condition	

 Traffic	backups	continue	on	southbound	I‐275	ramp	at	Ford	Road	

 Does	not	improve	existing	Ford	Road	pavement	condition	



	Section	6			M‐153	(Ford	Road)	at	I‐275	Area	Traffic	and	Environmental	Study	Final	Report	
	

	 	 6‐5	

	

Traffic	Summary:	

Due	to	the	addition	of	a	westbound	through	lane,	traffic	volumes	are	projected	to	grow	by	
approximately	15‐25	percent	in	2035	along	westbound	Ford	Road.		The	Overall	intersection	LOS	
marginally	improves	along	Ford	Road	compared	to	Alternative	1;	however	intersection	LOS	F	is	still	
projected	at	Haggerty	Road	and	Sheldon	Road.	

6.2.3	Alternative	3a	–	Ford	Road	Boulevard	
Description:	

 Provides	a	boulevard	with	two	through‐lanes	in	each	direction	throughout,	a	dedicated	
right/through	lane	westbound	and	eastbound	from	I‐275	to	the	IKEA	entrance,	with	
restricted	left	turns	at	intersections,	numerous	passenger	vehicle	turnarounds,	and	truck	
turnarounds	(loons)	where	necessary	

 Additional	pedestrian	and	safety	improvements	

 Other	boulevard	options	may	also	be	investigated,	such	as	adding	boulevards	to	other	major	
north/south	crossings,	limiting	truck	turnarounds,	or	a	modified	roadway	alignment	

 Signals	may	be	required	at	indirect	left/loon	locations	based	upon	further	traffic	analysis	

Advantages:	

 Moderate	construction	impacts	relative	to	other	options	

 Moderate	construction	cost	relative	to	other	options	

 Moderate	right‐of‐way	impacts	

 Improved	safety	(restricted	left	turns)	–	safer	access	to	businesses	

 Minimal	environmental	impacts		

 Improved	level	of	service	at	major	signalized	intersections	along	Ford	Road	

 Continuity	of	sidewalks	and	improved	safety	by	providing	crossings	and	pedestrian	islands	

 Reduction	in	traffic	backups	on	southbound	I‐275	at	Ford	Road	due	to	improved	Ford	Road	
operations	

Disadvantages:	

 Limited	truck	turnarounds	along	Ford	Road	and/or	Haggerty	Road	

 Indirect	access	to	businesses	
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Traffic	Summary:	

Operations	are	projected	to	improve	along	Ford	Road	to	overall	intersection	LOS	C	or	better	due	to	the	
restriction	of	left	turns	at	all	Ford	Road	signalized	intersections.		Signals	at	loon	locations	would	be	in	
close	proximity	to	intersection	signal	but	all	three	would	be	regulated	by	the	same	controller	allowing	
for	fluid	traffic	movements,	without	the	propagated	backup	currently	seen	along	Ford	Road	at	I‐275	and	
Lotz	Road	from	the	Haggerty	Road	signal.		

6.2.4	Alternative	3b	–	Haggerty	Road	Boulevard	
Description:	

 Provides	a	Haggerty	Road	boulevard	with	two	through‐lanes	in	each	direction,	with	
restricted	left	turns	at	Ford	Road	

 Additional	pedestrian	and	safety	improvements	

Advantages:	

 Moderate	construction	impacts	relative	to	other	options	

 Moderate	construction	cost	relative	to	other	options	

 Low/moderate	right‐of‐way	impacts	

 Improved	safety	(restricted	left	turns)	–	safer	access	to	businesses	

 Minimal	environmental	impacts		

 Improved	level	of	service	only	at	Haggerty	Road	Intersection	

 Continuity	of	sidewalks	and	improved	safety	by	providing	crossings	and	pedestrian	islands	

 Reduction	in	traffic	backups	on	southbound	Haggerty	Road	at	Ford	Road	

Disadvantages:	

 Does	not	provide	improvements	to	other	major	intersections	within	study	area	

 Indirect	access	to	businesses	

Traffic	Summary:	

Operations	are	projected	to	improve	at	Haggerty	Road	to	overall	intersection	LOS	C	or	better;	however	
LOS	F	is	still	projected	at	Sheldon	Road.	

6.2.5	Alternative	3c	–	Ford	Road	and	Haggerty	Road	Boulevards	
Description:	

 Provides	Ford	Road	and	Haggerty	Road	boulevards	with	two	through‐lanes	in	each	
direction,	with	restricted	left	turns	at	intersections,	numerous	passenger	vehicle	
turnarounds,	and	truck	turnarounds	(loons)	where	necessary	
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 Additional	pedestrian	and	safety	improvements	

 Other	boulevard	options	may	also	be	investigated,	such	as	adding	boulevards	to	other	major	
north/south	crossings,	limiting	truck	turnarounds,	or	a	modified	roadway	alignment	

Advantages:	

 Moderate	construction	impacts	relative	to	other	options	

 Moderate	construction	cost	relative	to	other	options	

 Moderate	right‐of‐way	impacts	

 Improved	safety	(restricted	left	turns)	–	safer	access	to	businesses	

 Minimal	environmental	impacts		

 Improved	level	of	service	at	major	signalized	intersections	along	Ford	Road	

 Continuity	of	sidewalks	and	improved	safety	by	providing	crossings	and	pedestrian	islands	

 Reduction	in	traffic	backups	on	southbound	I‐275	at	Ford	Road	due	to	improved	Ford	Road	
operations	

 Eliminates	need	for	dual	lane	loon	with	signal	between	Haggerty	Road	and	I‐275	which,	due	
to	close	signal	proximity,	would	be	detrimental	to	traffic	operations	

Disadvantages:	

 Limited	truck	turnarounds	along	Ford	Road	and/or	Haggerty	Road	

 Indirect	access	to	businesses	

Traffic	Summary:	

Operations	are	projected	to	improve	along	Ford	Road	to	overall	intersection	LOS	C	or	better	with	
slightly	improved	operations	at	Haggerty	Road	over	Alternative	3a.	

6.2.6	Alternative	4	–	Western	Wayne	Transportation	Improvement	Plan	
(WWTIP)	
Description:	

 Provides	direct	southbound	I‐275	ramp	access	to	Haggerty	Road	north	and	south	of	Ford	
Road,	reducing	congestion	at	the	Ford	Road/Haggerty	Road	intersection.	It	is	anticipated	
this	will	be	a	left	turn	only	(south	of	Ford	Road)	and	a	right	turn	only	(north	of	Ford	Road)	
condition	and	a	signal	may	be	required	based	upon	further	traffic	analysis.		Includes	a	
frontage	road	from	Cherry	Hill	Road	north	to	Ford	Road	and	a	modification	of	the	
northbound	I‐275	entrance	ramp.					

 Additional	pedestrian	and	safety	improvements	
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Advantages:	

 Minimal	construction	impacts	to	Ford	Road	(off	alignment)	

 Improvement	in	level	of	service	at	Ford	Road/Haggerty	Road	

 Draws	traffic	away	from	Haggerty	Road	

 Safety	improvements,	such	as	sidewalk	and	pushbutton	pedestrian	signals	along	Ford	Road	

Disadvantages:	

 Reduction	in	LOS	on	I‐275,	which	would	degrade	operation	and	safety	of	the	interchange	
ramps	

 Many	right‐of‐way	impacts	anticipated	including	multi‐family	housing,	businesses,	and	
undeveloped	land	with	sensitive	natural	resources	and	water	quality	concerns	

 Impacts	a	conservation	easement	in	the	NE	quadrant	of	I‐275	and	Cherry	Hill	Road	
identified	as	wetland	complex	#081	in	the	Ecological	Assessment	Report	located	in	
Appendix	E	

 Potentially	contaminated	soils	in	the	NE	quadrant	of	I‐275	and	Cherry	Hill	Road	identified	as	
RECs	#47,	#48	and	#49	in	the	PACS	Report	located	in	Appendix	G	

 Moderate	to	high	construction	cost	compared	to	other	alternatives	

 Does	not	address	congestion	on	Ford	Road	except	at	Haggerty	Road	

 All	other	intersections	similar	to	No‐Build	

 No	change	to	Ford	Road	relative	to	safety,	difficult	access	to	businesses	during	peak	times,	
etc.	

 Confusing	interchange	ramp	operations	and	geometric	configuration	with	multiple	decision	
points	

 Increased	maintenance	costs	due	to	addition	of	pavement,	retaining	walls,	and	bridge	
widening	

 Does	not	improve	existing	Ford	Road	pavement	condition	

Traffic	Summary:	

Operations	are	projected	to	improve	marginally	at	Haggerty	Road	to	overall	intersection	LOS	E;	however	
LOS	F	is	still	projected	at	Sheldon	Road.		It	is	anticipated	that	this	non‐typical,	successive	ramp	
configuration	will	cause	confusion	for	motorists	and	may	potentially	result	in	accidents	on	the	ramp	or	
along	the	freeway.	The	interchange	modification	will	also	not	meet	FHWA’s	freeway	access	
requirements.		Furthermore,	a	new	signal	is	anticipated	at	the	new	southbound	slip	ramp	and	Haggerty	
Road	which	may	result	in	traffic	backing	up	into	the	Ford	Road/Haggerty	Road	intersection.	
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6.2.7	Alternative	5	–	New	Interchanges	
Description:	

 Provides	full	access	interchanges	at	Cherry	Hill	Road	and	Warren	Road	to	alleviate	traffic	at	
the	Ford	Road/Haggerty	Road	intersection	as	well	as	the	Ford	Road/I‐275	interchange	

 Additional	pedestrian	and	safety	improvements	

Advantages:	

 Provides	full	access	to	and	from	Cherry	Hill	Road	and	Warren	Road	

 Diverts	traffic	away	from	Haggerty	Road	

 Safety	improvements,	such	as	sidewalk	and	pushbutton	pedestrian	signals	along	Ford	Road	

Disadvantages:	

 High	construction	cost	and	future	maintenance	costs	

 Major	right‐of‐way	impacts	

 Many	environmental	impacts	anticipated	including	within	a	conservation	easement	and	REC	
locations	

 Introduces	conflicts	with	existing	ramps	to	Ford	Road	which	makes	the	freeway	less	safe	

 Cherry	Hill	Rest	Area	entrance	ramp	to	northbound	I‐275	too	close	to	proposed	exit	ramp	to	
Cherry	Hill	Road	

 Minimal	diversion	of	traffic	from	Ford	Road	and	Haggerty	Road	

 Does	not	improve	existing	Ford	Road	pavement	condition	

Traffic	Summary:	

The	additional	interchange	access	points	are	projected	to	divert	approximately	20‐30	percent	of	the	
traffic	away	from	Ford	Road	interchange,	however	only	a	10	percent	reduction	at	the	Haggerty	Road	
intersection	and	to	the	west.		The	Warren	Road	interchange	will	require	two	new	signals	at	the	I‐275	
ramp	terminals	and	Warren	road	will	need	to	be	expanded	to	a	five	lane	section.		The	Cherry	Hill	Road	
interchange	will	also	require	two	new	signals	at	the	I‐275	ramp	terminals	and	Cherry	Hill	Road	will	
need	to	be	expanded	to	a	five	lane	section.		No	additional	improvements	were	included	along	Ford	Road	
and	overall	intersection	LOS	F	is	still	projected	at	Haggerty	Road	and	Sheldon	Road.	

6.2.8	Levels	of	Service	Summary	
Table	6.1	below	illustrates	the	overall	intersection	LOS	for	each	of	the	Illustrative	Alternatives.		As	
indicated,	only	Alternatives	3a	–	Ford	Road	Boulevard	and	Alternative	3c	–	Ford/Haggerty	Boulevards	
have	acceptable	LOS	for	the	2035	study	year.	

	



Section	6			M‐153	(Ford	Road)	at	I‐275	Area	Traffic	and	Environmental	Study	Final	Report	
	

6‐10	

Table	6‐1	Illustrative	Alternative	Overall	2035	Intersection	LOS	

Intersection	
Peak	
Hour	

Illustrative	Alternative

1	 2	 3a	 3	b	 3c	 4	 5	

Sheldon	

AM	 C	 C	 B	 C	 B	 C	 C	

PM	 D	 D	 B	 D	 B	 D	 D	

OP	 F	 E	 C	 F	 C	 F	 F	

Morton	Taylor	

AM	 B	 B	 A	 B	 A	 B	 B	

PM	 B	 C	 B	 C	 B	 C	 C	

OP	 C	 C	 B	 C	 B	 C	 C	

Lilley	

AM	 D	 C	 B	 D	 B	 D	 D	

PM	 F	 F	 C	 E	 C	 F	 E	

OP	 E	 E	 C	 E	 C	 E	 E	

Haggerty	

AM	 F	 D	 B	 B	 B	 D	 F	

PM	 F	 F	 B	 B	 B	 D	 F	

OP	 D	 E	 C	 C	 C	 D	 D	

	

6.2.9	Additional	Improvements	for	Alternatives	1‐5	
The	following	improvements	are	a	complete	list	from	the	RSA	and	Public	Information	Meeting	#1	
comments.			Improvements	exclusive	to	the	public	meeting	are	noted	as	such.			Some	of	these	such	as	the	
Ford	and	Haggerty	Road	Boulevards	are	incorporated	into	the	Illustrative	Alternatives.		The	others	
could	be	applied	to	any	of	the	Illustrative	Alternatives	or	included	as	a	standalone	project	by	either	
MDOT	or	Wayne	County.	

Crash	Specific	Improvements	

 Construct	a	boulevard	section	on	Ford	Road	from	west	of	I‐275	to	west	of	Sheldon	Road	
 Construct	a	boulevard	section	on	Haggerty	Road	from	south	of	Ford	Road	to	north	of	Ford	

Road		
 Construct	three	through	lanes	on	westbound	Ford	Road	from	east	of	I‐275	to	Sheldon	Road	
 Construct	dual	left	turn	lanes	
 Provide	a	pedestrian	crossing	at	the	existing	northbound	I‐275	exit	ramp	signalized	

intersection	
 Provide	street	lighting	at	signalized	intersections	
 Reduce	the	length	of	the	existing	raised	median	on	Ford	Road	to	provide	additional	storage	

for	westbound	left‐turn	movements	
 Provide	a	pedestrian	crossing	with	refuge	island	at	on	Ford	Road	east	of	the	IKEA	drive	
 Extend	the	two‐way	center	turn	lane	on	Haggerty	Road	between	Cherry	Hill	Road	and					

Ford	Road	
 Provide	a	roundabout	at	Cherry	Hill	Road/Haggerty	Road	
 Provide	a	vehicle	sensor	for	westbound	Cherry	Hill	Road	and	the	I‐275	overpass	to	alert	

drivers	of	queuing	over	the	bridge	
 Extend	the	merge	taper	on	southbound	Lilley	Road	south	of	Ford	Road	
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General	Improvements	

 Connect	gaps	in	existing	sidewalk	especially	through	I‐275	interchange	
 Provide	hatching	in	gore/shoulder	area	on	the	eastbound	Ford	Road	to	northbound	I‐275	

ramp	
 Install	back	plates	on	all	traffic	signal	heads	
 Pave	Lotz	Road	between	Ford	and	Cherry	Hill	Roads	
 Provide	countdown	timers	at	all	signals	and	pedestrian	pushbuttons	to	cross	Ford	Road	
 Pursue	improvements	to	access	management	throughout	Ford	Road	corridor	
 Signal	optimization	(PIM	#1)	
 Eliminate	left	turns	at	non‐signalized	driveways	and	intersections	(PIM	#1)	
 Provide	parking	lot	connectivity	and	service	roads,	namely	south	of	Ford	Road	between	

Haggerty	and	Lilley	Roads	(PIM	#1)	
 Direct	parking	lot	traffic	to	existing	signals	(PIM	#1)	
 Add	pavement	markings	to	guide	motorists	through	dual	ramp	turns	(PIM	#1)	

6.3	Illustrative	Alternatives	Feedback		
Below	is	a	brief	summary	of	comments	that	have	been	received	for	each	of	the	Illustrative	Alternatives	
from	the	Illustrative	Alternatives	Study	Team	meetings.		Study	Team	member,	city	of	Westland,	only	
attended	the	kickoff	meeting.	However	they	were	invited	to	all	meetings	and	provided	meetings	
materials	like	the	other	invitees.	

6.3.1	Canton	Township	DDA	Comments	
The	DDA	presented	MDOT	with	formal	meeting	minutes	and	the	following	comments;		

 Alternative	1	–	Not	supported,	would	eventually	lead	to	gridlock.	

 Alternative	2	–	Supported,	would	offer	short‐term	relief,	in	favor	of	initial	effort.	

 Alternative	3	–	Supported,	would	consider	alt	moving	forward	with	questions.	

 Alternative	4	–	Supported,	perhaps	in	combination	with	other	alternatives.	

 Alternative	5	–	Not	supported	based	on	high	costs	and	impacts	to	developments	at	
interchanges.	

 Significant	funds	have	been	invested	on	Ford	Road.		Canton	Twp.	/DDA	will	be	interested	in	
investigating	cost	share	of	impacts	to	these	investments	with	MDOT.	

6.3.2	Wayne	County	DPS	Comments	
Additional	Improvements:	

 Does	not	favor	roundabouts	and	would	prefer	other	treatments	be	examined.	

 Is	there	an	option	to	adding	these	or	should	they	be	included	to	achieve	a	certain	LOS	per	
alternative?	

 Would	this	require	widening/reconstruction	of	Cherry	Hill	over	I‐275?	
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 Site	access	impacts	near	roundabouts.	

 Has	a	3‐lane	boulevard	been	investigated	for	Ford	Road	similar	to	US‐12	(Michigan	Ave.)?	

6.3.3	FHWA	Comments	
Believes	Alternative	3a	(Ford	Road	Boulevard)	to	be	the	best	alternative	because	it	best	addresses	the	
project	Purpose	and	Need:	

 It	provides	very	good	increases	in	Level	of	Service	(LOS)	as	compared	to	the	other	
alternatives	with	some	right‐of‐way	impacts	and	has	no	I‐275	impacts.	

 It	offers	the	option	of	pursuing	Alternative	3b	(Haggerty	Road	Boulevard)	as	part	of	an	
initial	project	or	as	a	future	project.	

Alternative	4	WWTIP	Study	should	be	rejected.	It	requires	an	Interstate	Access	Change	Request	(IACR)	
approval	by	FHWA.	FHWA	will	not	approve	the	alternate	as	proposed	because:	

 The	project	Purpose	and	Need	can	be	addressed	by	improvements	to	local	roadways	
without	altering	I‐275.	

 	This	alternative	would	degrade	the	LOS	for	I‐275.	

 The	merging	of	traffic	on	entrance	and	exit	ramps	on	I‐275	is	not	acceptable.		

 The	non‐typical	slip	ramp	for	South	Bound	Haggerty	Road	traffic	would	be	very	confusing.	

Alternative	5	New	Interchanges	do	not	meet	the	project	Purpose	and	Need	due	to	degradation	of	
freeway	and	FHWA	would	not	grant	an	IACR	due	to	inadequate	and	unsafe	distances	between	
proposed	and	existing	interchanges.	

6.3.4	Public	Comments	
Based	upon	comments	received	from	the	Study	Team	and	those	presented	above,	the	CDM	Smith	team	
revised	the	alternatives	and	modified	exhibits	for	presentation	to	the	public	at	Public	Information	
Meeting	#2.		Further	detail	on	this	meeting	can	be	found	in	Section	4.2.2.	

The	public	was	asked	to	vote	for	their	favorite	three	alternatives	based	on	the	information	provided	at	
the	public	meeting	along	with	providing	input	on	important	factors	for	analyzing	alternatives.		The	votes	
were	tallied	and	are	presented	below.	

Alternative	1	–	No‐Build	(0	votes)	

 Unacceptable	option	

 Not	a	desirable	option,	something	needs	to	be	done!	

Alternative	2	–	Operational	Improvements	(6	votes)	

 Too	short	term	of	a	fix	

 Install	Smart	Lights	which	are	timed	based	on	volume	of	traffic	
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 Prohibit	left	turns	from/to	Ford	Road	

 Would	be	a	good	start	toward	better	traffic	movements	through	corridor	

Alternative	3	–	Boulevard	Option	(24	votes)	

 Turnarounds	will	save	time	and	add	safety	

 Want	access	to	businesses	investigated	further	

 Fully	support	option,	as	a	resident,	never	travel	on	Ford	Road	unless	there	is	no	other	option	

 Don’t	need	another	Michigan	Avenue	

 Strong	support	for	paving	Lotz	Road	

 Need	to	find	a	way	to	reduce	traffic	in	study	area	

 Concerned	with	construction	impacts	

Alternative	4	–	WWTIP	Alternative	(18	votes)	

 Some	items	might	work	to	improve	situation	

 Too	complicated	for	southbound	Haggerty	from	southbound	I‐275	

 Too	expensive,	not	enough	access	

 Separate	commercial	traffic	from	corridor	as	much	as	possible	

 Spurs	(slip	ramps)	and	frontage	road	great	ideas,	in	combination	with	boulevard	option	

Alternative	5	–	New	Interchanges	(12	votes)	

 Do	not	like	new	interchange	option	

 Moderate	improvement,	may	be	better	than	ramp	project	

 This	will	help	the	best	and	will	separate	those	going	to	businesses	on	Ford	and	those	trying	
to	go	home	

 Adding	an	interchange	at	Cherry	Hill	or	Warren	is	unrealistic	as	all	four	quadrants	are	
developed	in	each	

 Approve,	but	only	at	Cherry	Hill	

 Far	too	costly	with	detrimental	impact	on	existing	development	
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Table	6‐2	Important	Factors	for	Analyzing	Alternatives	
Noise	 8
Natural	Resources	(waterways)	 5
Direct	Access	to	Businesses	 12
Property	Impacts	(Right	of	Way/Land	Use) 13
Parkland/Greenspace	 5
Contamination	 6
Air	Quality	 6
Water	Quality	 6
Pedestrian	and	Bike	Access	 10
Other:	Traffic	Flow	 13
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Section	7		 	 	
Practical	Alternatives	Development	

7.1	Practical	Alternatives		
As	stated	previously	in	Section	4.1.7	the	alternatives	advanced	as	Practical	Alternatives	included	
Alternative	1	–	No‐Build,	Alternative	2	–	Operational	Improvements,	and	Alternative	3	–	Boulevard	
which	are	shown	in	Appendix	M.		Comments	received	from	the	public	and	stakeholder	meetings	drove	
the	refinement	and	development	of	the	Practical	Alternatives.		The	reasons	for	these	selections	are	listed	
below.	

Alternative	1	–	No‐Build	

 Carried	forward	as	a	base‐line	to	compare	with	other	alternatives.			

Alternative	2	–	Operational	Improvements	

 Has	no	right‐of‐way	and	environmental	impacts.			

 Has	a	lower	construction	cost	relative	to	other	build	alternatives.			

 This	alternative	can	be	constructed	relatively	quickly	to	alleviate	existing	congestion	
allowing	time	to	obtain	funding	and	complete	final	design	on	a	long	term	solution.	

 Satisfies	the	Purpose	and	Need	for	the	most	part	

Alternative	3	–	Boulevard	

 Has	minimal	environmental	impacts	relative	to	other	build	alternatives.			

 Has	a	lower	construction	cost	relative	to	other	build	alternatives.			

 Improves	safety	and	traffic	operations	along	Ford	Road.	

 Satisfies	the	Purpose	and	Need	the	best	

Alternative	4	–	WWTIP	Study	

 Does	not	meet	the	Purpose	and	Need	which	focuses	on	addressing	safety	and	traffic	
operations	on	Ford	Road.		

 FHWA	would	not	grant	an	Interstate	Access	Change	Request	because	the	alternative	
potentially	degrades	the	functioning	of	I‐275,	which	operates	well	now	and	into	the	future	if	
all	other	conditions	remain	constant.	

 May	require	design	exceptions	for	proximity	of	sequential	ramps	and	weave/merge	distance	
for	slip	ramps	to	Haggerty	Road.	
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 Excessive	environmental	impacts	including	the	potential	of	contaminated	soils	in	the	NE	
quadrant	of	I‐275	and	Cherry	Hill	Road	and	a	conservation	easement	in	the	same	quadrant.		
Other	impacts	include	the	purchase	of	undeveloped	land	with	sensitive	natural	resources	
and	water	quality	concerns.			

Alternative	5	–	Warren	and	Cherry	Hill	Road	Interchanges	

 Does	not	meet	the	Purpose	and	Need	which	focuses	on	addressing	safety	and	traffic	
operations	on	Ford	Road.		

 FHWA	would	not	grant	an	Interstate	Access	Change	Request	because	the	alternative	
potentially	degrades	the	functioning	of	I‐275,	which	operates	well	now	and	into	the	future	if	
all	other	conditions	remain	constant.	

 Excessive	environmental	impacts	including	the	potential	of	contaminated	soils	in	the	NE	
quadrant	of	I‐275	and	Cherry	Hill	Road	and	a	conservation	easement	in	the	same	quadrant.		
Other	impacts	include	the	purchase	of	multi‐family	housing,	businesses,	and	undeveloped	
land	with	sensitive	natural	resources	and	water	quality	concerns.			

 High	costs	with	only	minimal	percentage	of	Ford	Road	traffic	diverted.	

 Would	require	a	design	exception	due	to	inadequate	distance	between	interchanges	
(Warren	and	Ford)	and	an	unsafe	weave/merge	lane	that	is	introduced.	

 Increases	traffic	on	Warren	and	Cherry	Hill	Roads,	which	currently	carries	residential	traffic	
and	does	not	have	the	capacity	to	accommodate	the	additional	traffic.	

7.1.1	Alternative	1	–	No‐Build	
Alternative	1	was	not	modified	from	the	Illustrative	Alternative	discussed	in	Section	6.2.1.		Additional	
analysis	for	this	alternative	was	done	by	team	member	Somat	Engineering	to	determine	the	existing	
pavement	conditions	based	on	historical	soil	boring	information.		Some	of	the	1999	pavement	core	
records	show	either	fair	or	poor	pavement	conditions.		Clay	or	clayey	subgrade	soils	were	also	
encountered.		MDOT	records	do	not	show	a	pavement	reconstruction	on	this	stretch	of	Ford	Road	for	
the	last	30+	years.		Due	to	these	findings,	Alternative	1	was	anticipated	to	require	a	full	reconstruct,	even	
if	capacity	improvements	are	not	done,	within	ten	years	making	it	a	comparable	construction	cost	to	the	
other	Practical	Alternatives.		This	analysis	can	be	found	in	the	Geotechnical	Conditions	Report	located	in	
Appendix	H.	

7.1.2	Alternative	2	–	Operational	Improvements	
Further	analysis	of	Alternative	2	included	providing	additional	capacity	for	it	to	be	considered	a	more	
viable	long	term	solution.		Improvements	included	a	third	eastbound	through	lane	from	Lilley	Road	and	
I‐275	along	with	additional	turn	and	receiving	lanes	at	intersections	with	Ford	Road.		These	items	led	to	
an	anticipated	additional	right‐of‐way	impact	but	improved	overall	intersection	LOS	at	Sheldon,	Lilley	
and	Haggerty	Roads	as	can	be	seen	by	comparing	Tables	6‐1	and	7‐1.		A	traffic	operations	sensitivity	
analysis	was	also	completed	which	resulted	in	Lilley	Road	degrading	to	an	LOS	E	by	2030	and	Haggerty	
Road	by	2025.		Similar	to	Alternative	1,	Alternative	2	was	anticipated	to	require	a	full	reconstruct	within	
ten	years	making	it	a	comparable	construction	cost	to	the	other	Practical	Alternatives.	
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7.1.3	Alternative	3	–Boulevard	
The	only	capacity	modification	to	Practical	Alternative	3	from	the	Illustrative	Alternative	stage	was	
providing	a	third	westbound	through	lane	from	I‐275	to	Lilley	Road.		Utilizing	a	six‐lane	boulevard	for	
the	entire	project	limits	was	investigated	but	was	not	necessary	to	accommodate	2035	traffic.		Right‐of‐
way	will	likely	need	to	be	purchased	along	the	entire	six‐lane	boulevard	section	including	at	the	existing	
MDEQ	conservation	easement	in	the	southeast	quadrant	of	Morton	Taylor	Road,	shown	in	Figure	5	of	
the	Ecological	Assessment	Report	located	in	Appendix	E.		Loon	locations	were	also	modified	to	improve	
operations	and	reduce	real	estate	impact.		Some	options	discussed	to	further	minimize	the	real	estate	
impact	included:	

 Do	not	provide	loons	at	every	intersection	and	only	provide	passenger	vehicle	turnarounds	
directly	opposite	some	intersections.		This	option	would	not	meet	driver	expectation	and	
could	lead	to	larger	vehicles	attempting	to	use	inadequately	sized	turnaround	regardless	of	
adequate	signing.	

 Allow	direct	left	turns	at	problematic	intersections	or	where	LOS	allows,	such	as	Morton	
Taylor	Road.		This	option	will	be	considered	if	issues	arise	during	future	project	phases	such	
as	real	estate	acquisition.		

 Utilize	a	meandering	alignment	which	would	result	in	an	equal	width	right‐of‐way	impact	on	
both	sides	of	Ford	Road	possibly	leading	to	partial	instead	of	full	parcel	acquisitions.		The	
overall	right‐of‐way	impact	area	would	increase	with	one	of	those	impacts	being	at	the	
existing	conservation	easement	in	the	southeast	quadrant	of	Morton	Taylor	Road.		Due	to	
this	impact	and	operation	concerns,	this	option	was	removed	from	consideration.	

7.1.4	Traffic	Analysis	
The	Travel	Demand	Model	(TDM)	was	modified	for	Practical	Alternatives	2	and	3	to	reflect	the	latest	
alternative	geometrics	discussed	above.			This	additional	analysis	ensured	the	traffic	volumes	assigned	
to	each	alternative	was	consistent	and	accurate.		Table	7.1	below	illustrates	the	overall	intersection	LOS	
for	each	of	the	Practical	Alternatives.		As	indicated,	only	Alternative	3	–	Boulevard	has	acceptable	
intersection	LOS	for	the	2035	study	year.				
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Table	7‐1	Practical	Alternative	Overall	Intersection	LOS	

Intersection	
Peak	
Hour	

Practical Alternative

1	 2	 3	

Sheldon	

AM	 C	 C	 A	

PM	 D	 D	 A	

OP	 F	 D	 B	

Morton	Taylor	

AM	 B	 B	 A	

PM	 B	 C	 B	

OP	 C	 C	 B	

Lilley	

AM	 D	 C	 A	

PM	 F	 D	 B	

OP	 E	 D	 C	

Haggerty	

AM	 F	 E	 B	

PM	 F	 E	 B	

OP	 D	 C	 B	

	

A	sensitivity	analysis	was	also	completed	to	verify	that	additional	potential	developments	could	be	
accommodated	within	the	corridor	by	the	proposed	network	improvements.		The	operational	sensitivity	
of	Practical	Alternative	2	and	3	was	tested	for	two	scenarios:		

 Development	of	a	large	manufacturing	facility	requiring	2,000	weekly	truck	trips	on	
Haggerty	Road,	north	of	Warren	Road.		Rerouting	from	Haggerty	Road	to	Warren	Road	and	
Lotz	Road	to	access	the	freeway.			

 Future	development	of	four	commercial	parcels	in	the	vicinity	of	Ford	Road	and	Lotz	Road.		
The	intersection	of	Ford	Road	and	Lotz	Road	would	require	significant	geometric	
improvements	if	the	Lotz	Road	commercial	parcels	were	to	be	fully	developed.			

Refer	to	the	Traffic	Operations	Report	located	in	Appendix	B	for	full	analysis.	

7.1.5	Anticipated	Crash	Summary	
The	Study	Team	performed	an	analysis	of	the	crash	history	within	the	project	limits	as	discussed	
previously	in	Section	3.4.		They	also	utilized	the	Highway	Safety	Manual,	First	Edition,	to	estimate	the	
expected	average	crash	frequency	of	the	Practical	Alternatives.		As	shown	below	in	Figure	7‐1	
Alternative	3	results	in	a	significant	reduction	in	expected	crashes	along	Ford	Road	relative	to	existing	
conditions	while	Alternative	2	is	anticipated	to	have	a	slight	reduction.		The	turn	lanes	added	to	
Alternative	2	decreases	the	anticipated	crash	frequency	but	the	additional	through	lanes	nearly	offsets	
that	improvement	since	mid‐block	left	turns	would	cross	more	lanes.		Utilizing	a	boulevard	for	
Alternative	3	reduces	the	anticipated	crash	frequency	since	left	turns	are	removed	from	both	
intersections	and	mid‐block,	which	are	accommodated	by	median	crossovers.		The	memorandum	
discussing	this	analysis	along	with	calculations	can	be	found	in	Appendix	C.	
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Figure	7‐1	Anticipated	2035	Practical	Alternative	Crash	Frequency	

	

7.1.6	Hydraulic	Analysis	
A	hydraulic	analysis	was	conducted	for	the	Willow	Creek	and	Smith	Drain	(Willow	Creek	Tributary)	
structures	under	Haggerty	Road.		The	Willow	Creek	crossing	is	north	of	Ford	Road	and	is	currently	
outside	of	the	project	limits.		This	analysis	was	completed	in	case	the	project	limit	was	lengthened.		The	
Smith	Drain	crossing	is	south	of	Ford	Road	within	the	project	limits	and	may	be	replaced	in	conjunction	
with	the	road	work.		The	existing	Willow	Creek	crossing	consists	of	two	11‐foot	span	by	8‐foot	rise	
culverts	with	a	length	of	100	feet.		The	proposed	Willow	Creek	crossing	is	a	28‐foot	span	prestressed	
concrete	box	bream	bridge.		The	100‐year	water	surface	elevation	decreases	by	0.02	feet	from	672.13	to	
672.11.		The	existing	Smith	Drain	crossing	consists	of	one	11‐foot	span	by	8‐foot	rise	culvert	with	a	
length	of	149	feet.		The	proposed	Smith	Drain	crossing	is	a	16‐foot	span	by	7‐foot	rise	three‐sided	
concrete	culvert	with	a	length	of	184	feet.		The	additional	length	is	due	to	a	truck	turnaround	being	
proposed	at	this	location	to	minimize	impact	to	adjacent	businesses.		If	this	location	becomes	an	
environmental	constraint,	it	could	shift	to	the	north	depending	on	impacts	to	the	business	located	there.		
Smith	Drain	is	a	MDEQ	regulated	watercourse	and	will	require	a	permit.			The	100‐year	water	surface	
elevation	decreases	by	0.05	feet	from	670.94	to	670.89.		Additional	information	can	be	found	in	the	
Smith	Drain	and	Willow	Creek	Hydraulic	Reports	located	in	Appendix	N.	

7.1.7	Additional	Improvements	
As	discussed	previously	in	Section	6.2.9	there	are	numerous	additional	improvements	that	were	
identified	during	the	Road	Safety	Audit	and	at	the	Public	Information	Meetings.		Some	of	these	do	not	
meet	the	project	Purpose	and	Need	and	will	not	be	constructed	as	part	of	this	project.		Instead	
information	on	the	following	improvements	has	been	provided	to	MDOT	and	Wayne	County	to	assist	in	
future	project	planning	and	scoping.			
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Southbound	I‐275	Exit	Ramp	Weave	Extension	
Extending	the	weave	lane	for	southbound	I‐275’s	exit	ramp	to	Ford	Road	further	north	a	double	exit	can	
be	accommodated.		This	improvement	will	allow	for	a	more	gradual	transition	to	the	four‐lane	terminus	
at	Ford	Road	than	what	currently	exists	and	improve	the	No‐Build	future	year	LOS	from	F	to	B.		No	right‐
of‐way	impact	is	anticipated	but	lengthening	the	Warren	Road	structure	may	be	necessary.		Another	
option	is	to	modify	the	existing	gore	location	and	widen	to	the	inside	to	reduce	the	northerly	expansion	
and	the	associated	impact	at	Warren	Road.		An	exhibit	of	this	potential	improvement	is	located	in	
Appendix	O.	

Southbound	I‐275	Exit	Slip	Ramp	to	Northbound	Haggerty	Road	
One	potential	improvement	that	warranted	further	analysis	is	the	southbound	I‐275	exit	slip	ramp	to	
northbound	Haggerty	Road	as	an	option	to	accommodate	the	large	volume	of	trucks	making	this	
movement.		A	signal	at	the	Haggerty	Road	terminus	would	be	likely	to	prevent	vehicles	queuing	onto	the	
freeway.		The	signal	would	be	in	close	proximity	to	the	Ford	and	Haggerty	Road	intersection	potentially	
leading	to	backups	between	the	two	signals	during	peak	hours.		In	addition	to	the	ramp	terminal	
concerns,	providing	a	slip	ramp	to	northbound	Haggerty	Road	would	require	a	successive	exit	ramp	
configuration	that	would	cause	confusion	for	motorists	and	potentially	result	in	accidents	on	the	ramp	
or	along	the	freeway.		This	is	partly	due	to	the	heavy	freeway	volumes	that	are	approaching	capacity	
especially	by	2025,	which	results	in	a	high	sensitivity	to	congestion	based	on	minor	geometric	
modifications.	Adding	an	exit	to	northbound	Haggerty	Road	could	trigger	a	queue	on	the	freeway	which	
in	turn	could	increase	the	crash	occurrence.		Due	to	these	operational	issues	the	improvement	was	not	
advanced.		To	accommodate	this	movement	a	dedicated	right	turn	lane	from	the	southbound	I‐275	exit	
ramp	to	Haggerty	Road	was	added	instead.	

Southbound	Haggerty	Road	Truck	Reroute	
Another	downfall	of	the	southbound	I‐275	exit	slip	ramp	to	northbound	Haggerty	Road	is	that	
southbound	Haggerty	Road	trucks	must	still	negotiate	the	Ford	and	Haggerty	Road	intersection.		An	
improvement	explored	was	to	reroute	southbound	Haggerty	Road	trucks	to	the	I‐275	interchange	via	
Warren	and	Lotz	Roads.		To	accommodate	this	movement	Warren	Road	would	have	to	be	upgraded	to	a	
Class	A	roadway,	the	Warren	and	Lotz	Road	intersection	widened	and	improvements	at	the	Lotz	and	
Ford	Road	intersection.		A	memorandum	was	compiled,	included	in	Appendix	O,	which	was	provided	to	
Wayne	County	for	reference	if	this	project	is	pursued	in	the	future.	

Paving	Lotz	Road		
Another	potential	improvement	is	paving	Lotz	Road	between	Ford	and	Cherry	Hill	Roads.		Paving	Lotz	
Road	would	require	upgrading	the	road	to	a	design	speed	of	50	miles	per	hour	which	would	lead	to	an	
alignment	shift	of	20	to	30	feet	for	one	of	the	existing	curves.		Canton	Township	currently	owns	property	
at	this	location	in	anticipation	of	such	an	upgrade.		Multiple	culverts,	including	two	96	inch	metal	
culverts,	would	need	to	be	lengthened	or	replaced	to	accommodate	the	proposed	three‐lane	roadway.		
Currently	Lotz	Road	is	not	a	federal	fund	eligible	roadway	but	information	was	provided	to	Wayne	
County	to	assist	in	becoming	eligible.			A	memorandum	was	compiled,	included	in	Appendix	O,	which	
was	provided	to	Wayne	County	for	reference	if	this	project	is	pursued	in	the	future.	

7.2	Practical	Alternatives	Feedback	
Below	is	a	brief	summary	of	comments	received	for	each	of	the	Practical	Alternatives	from	the	Practical	
Alternatives	Study	Team	meetings.			
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7.2.1	Canton	Township	DDA	Comments	
As	stated	in	Section	4.1.9	the	Canton	Township	DDA	was	most	interested	in	discussing	Alternative	3	at	
the	February	20,	2013	meeting.		This	interest	was	due	to	their	desire	to	see	Alternative	3	advance	as	the	
Preferred	Alternative.	

7.2.2	Wayne	County	DPS	Comments	
Alternative	2	–	Operational	Improvements	

 Requested	that	something	be	done	to	address	left	turn	issues	at	southbound	Haggerty	Road	
to	eastbound	Ford	Road	

Alternative	3	–	Boulevard	

 In	favor	of	locating	loons	directly	adjacent	to	intersections	to	discourage	trucks	from	using	
them	

 Suggested	that	a	six‐lane	boulevard	be	explored	to	remove	the	need	for	loons	

7.2.3	FHWA	Comments	
FHWA	suggested	that	all	additional	improvement	are	not	added	to	each	Practical	Alternative	and	
instead	create	a	prioritized	list	of	additional	improvements.		Documentation	of	the	decision	making	
process	will	be	necessary.	

7.2.4	Public	Comments	
The	public	was	asked	to	vote	for	their	choice	of	a	Preferred	Alternative	based	on	the	information	
provided	at	the	public	meeting.		The	votes	were	tallied	and	presented	below	(in	parenthesis)	along	with	
some	of	the	key	comments.	

Alternative	1	–	No‐Build	(0	votes)	

 This	one	is	a	non‐starter,	something	needs	to	be	done	

 The	backup	and	traffic	every	weekend	is	getting	worse	and	worse	

Alternative	2	–	Operational	Improvements	(2	votes)	

 Seems	like	a	short‐term	fix	

 Improves	conditions	while	keeping	some	function	to	the	streetscape	already	in	place	

Alternative	3	–	Boulevard	Option	(13	votes)	

 This	is,	by	far,	the	best	option	

 This	is	the	only	one	that	will	fix	the	left	turn	problem	

 This	would	help	with	flow	of	traffic	and	appears	that	it	would	make	the	road	safer	

 Best	option	given	the	existing	building	constraints	





	

	 	 8‐1	

Section	8		 	 	
Preferred	Alternative	Development	

8.1	Preferred	Alternative	Selection	
As	stated	previously	in	Section	4.10	the	alternative	chosen	as	the	Preferred	Alternative	is	Alternative	3	
–	Boulevard.		This	decision	and	alternative	was	driven	by	feedback	received	from	stakeholders	and	the	
public.		Outreach	was	a	key	part	of	the	successful	development	of	this	alternative.		The	reasons	for	this	
selection	are	listed	below.	

Alternative	1	–	No‐Build	

 Does	not	address	key	project	Purpose	and	Need	elements	of	improving	traffic	operations	
and	safety	concerns	along	Ford	Road.	

 Due	to	an	anticipated	need	for	pavement	reconstruction	in	the	next	ten	years,	the	
construction	cost	is	similar	to	Alternative	3.	

Alternative	2	–	Operational	Improvements	

 Despite	improved	traffic	operations	along	Ford	Road,	failing	turning	movements	still	exist.	

 Does	not	significantly	improve	safety.	

 Due	to	an	anticipated	need	for	pavement	reconstruction	in	the	next	ten	years,	the	
construction	cost	is	similar	to	Alternative	3.	

Alternative	3	–	Boulevard	

 Addresses	the	project	Purpose	and	Need	by	significantly	improving	traffic	operations	and	
safety	concerns	along	Ford	Road.	

 Due	to	an	anticipated	need	for	pavement	reconstruction	in	the	next	ten	years,	the	
construction	cost	is	similar	to	Alternatives	1	and	2.	

Some	of	the	comments	received	at	Public	Information	Meeting	#4	concerning	the	boulevard	being	
selected	as	the	Preferred	Alternative	are	listed	below.		Further	detail	on	this	meeting	can	be	found	in	
Section	4.2.4.	

 The	boulevard	alternative	is	great.		My	concern	is	still	Ford	Road	eastbound	of	Lilley	to	
Haggerty	–	should	be	three	lanes.		Then	add	a	fourth	right	turn	lane	at	Haggerty	and	use	this	
fourth	lane	to	allow	access	to	southbound	I‐275.		The	3rd	lane	would	allow	access	to	I‐275	
northbound	without	lane	shifting.	

 Very	glad	to	see	non‐motorized	crossings	on	both	sides	of	Ford	Road	that	help	people	safely	
get	to	I‐275	metro	trail.		Would	love	to	see	the	Metro	Trail	crossing	at	Ford	Road	included	in	
plans.		Improvements	are	most	definitely	needed	to	improve	safety	of	all	people	and	
vehicles.	
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 I	am	happy	to	see	this	as	the	Preferred	Alternative	for	Ford	Road	because	it	addresses	the	
whole	area	that	has	been	a	problem,	not	just	the	interchange	with	I‐275.		It’s	a	well‐thought	
out	process.		I’m	not	looking	forward	to	when	the	“barrels	go	up”	but	I	think	it	will	be	so	
much	better!		Thank	you	for	this	process.	

 A	boulevard	will	be	a	very	welcomed	addition	to	Ford	Road.		Currently	my	wife	and	I	avoid	
the	road	(Ford)	at	all	costs.		If	we	must	travel	the	road	we	access	our	destination	via	back	
parking	lots.		I	couldn’t	tell	you	the	store	fronts	because,	currently,	we	see	them	from	the	
back.	

8.2	Preferred	Alternative	Description	
The	preferred	alternative	can	be	seen	in	Figure	8‐1.		The	Ford	Road	boulevard	has	three	lanes	in	each	
direction	from	I‐275	to	the	IKEA	drive,	where	eastbound	Ford	Road	reduces	to	two	lanes.		Westbound	
Ford	Road	continues	with	three	lanes	to	Lilley	Road	where	it	terminates	as	a	right	turn	only	lane.		As	
stated	in	Section	3.6	the	survey	for	this	project	is	only	two	dimensional.		Evaluation	of	the	Preferred	
Alternative	without	elevation	information	combined	with	the	very	preliminary	design	requires	the	
shown	right‐of‐way	impacts	of	a	total	2.34	acres	to	be	considered	approximate	and	require	further	
design	prior	to	commencing	real	estate	discussions.			In	general	right‐of‐way	impacts	are	anticipated	
between	Lilley	and	Haggerty	Roads	where	three	lanes	are	provided	for	the	concerned	bound,	15’	for	
eastbound	and	10’	for	westbound.		Between	Haggerty	Road	and	I‐275	the	existing	right‐of‐way	is	
slightly	wider	so	a	15’	right‐of‐way	impact	is	only	anticipated	where	four	lanes	are	provided	along	
westbound.		The	reason	for	this	five	foot	difference	is	the	Ford	Road	boulevard	is	centered	on	the	
existing	construction	alignment	which	is	five	to	six	feet	south	of	the	section	line.		This	was	done	to	avoid	
having	to	shift	roadway	at	each	ends	and	since	more	right‐of‐way	takes	exist	to	the	north.		

An	approximate	35’	right‐of‐way	impact	will	be	necessary	at	the	truck	turnaround	(loon)	locations.		
Implementation	of	additional	traffic	operation	items	such	as	those	discussed	in	Section	8.3.2	may	lead	
to	a	greater	right‐of‐way	impact.		A	similar	right‐of‐way	impact	is	anticipated	along	Haggerty	Road.		As	
discussed	previously,	coordination	with	Canton	Township	led	to	adjustments	to	loon	locations	to	reduce	
impact	to	adjacent	businesses	and	landscaping.		MDOT	Geometrics	stated	that	the	loon	locations	could	
be	located	within	a	450’	to	850’	range	from	the	intersection.		The	ideal	distance	is	660’	with	a	typical	
range	of	560’	to	760’.		Additional	coordination	during	future	project	stages	is	anticipated	and	
recommended.		One	loon	option	discussed	was	to	locate	them	at	driveways	to	mitigate	potential	
business	encroachment.		This	option	was	discarded	due	to	safety	and	operation	concerns.		The	shown	
access	management	recommendations	will	require	coordination	with	business	owners	during	design.		

A	typical	cross	section	of	the	Ford	Road	boulevard	through	the	six	lane	section	at	a	loon	is	shown	in	
Figure	8‐2.		The	median	lane	is	shown	sloping	towards	the	median.		This	cross	slope	would	require	
median	catch	basins	and	storm	sewer	along	both	bounds	of	both	Ford	and	Haggerty	Road	boulevards.		
One	potential	design	option	would	be	to	reverse	the	gutter	of	the	median	curb	and	slope	the	entire	
roadway	to	the	outside,	allowing	the	omission	of	the	median	catch	basins	and	storm	sewer.		The	outside	
storm	sewer	system	would	need	to	be	adequately	sized	and	spaced	to	accommodate	such	a	design.		To	
reduce	the	right‐of‐way	impact	constructing	sidewalks	through	the	loons	rather	than	to	the	outside	was	
discussed.		This	option	was	deemed	undesirable	due	to	turning	vehicles	unanticipated	interaction	with	
pedestrian	movements.	
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8.3	Additional	Considerations	
The	below	items	are	considerations	that	should	be	taken	into	account	as	this	project	moves	forward.		

8.3.1	Geotechnical	
The	Study	Team	completed	a	Geotechnical	Considerations	Report,	located	in	Appendix	H.		One	
consideration	of	concern	is	the	construction	of	sidewalk	through	the	I‐275	interchange	which	would	
require	modification	to	the	existing	slope	paving	and	construction	of	retaining	walls.		To	construct	the	
wall	along	westbound	Ford	Road	it	is	anticipated	that	abutment	support	will	be	needed	due	to	a	less	
than	acceptable	global	stability	factor	of	safety.		As	stated	in	Section	3.10	no	new	soil	borings	were	
conducted	during	this	project	so	all	analysis	shall	be	considered	preliminary.			

8.3.2	Traffic	Operation	Improvements	
As	this	project	advances	into	the	right‐of‐way	acquisition	process	and	accompanying	final	design	there	
are	multiple	traffic	operation	improvements	that	would	be	beneficial	if	feasible.		These	include:	

 Extend	the	3rd	eastbound	lane	to	Lilley	Road.		Currently	the	3rd	lane	develops	at	the	IKEA	
drive	and	this	segment	operates	at	a	LOS	C.		Extending	the	3rd	lane	to	Lilley	Road	would	not	
change	the	LOS	but	would	provide	lane	continuity	and	improved	driveway	access	by	not	
impacting	through	traffic.		The	right	turn	only	at	the	Lilley	Road	intersection	could	then	be	a	
shared	right/thru	lane	which	would	not	degrade	the	eastbound	through	movement	from	the	
projected	LOS	C.		As	a	further	enhancement	right	turn	only	lanes	would	be	beneficial	at	
Lilley	Road	and	Ford	Road,	in	both	the	eastbound	and	westbound	directions.	Add	a	right	
turn	lane	for	eastbound	Ford	Road	at	the	Haggerty	Road	intersection.		This	would	improve	
the	LOS	from	C	to	B	during	the	PM	peak	and	accommodate	the	over	700	vehicles	making	this	
movement.		The	larger	benefit	would	be	to	reduce	the	traffic	shift	that	occurs	east	of	the	
Haggerty	Road	intersection	to	enter	the	proper	southbound	and	northbound	I‐275	entrance	
ramp	lanes.		As	currently	displayed	southbound	I‐275	entrance	ramp	traffic	that	attempts	to	
bypass	the	right	turning	traffic	in	the	shared	right	and	thru	lane	must	shift	two	lanes	east	of	
the	intersection.		Excessive	lane	shifting	over	a	short	distance	results	in	traffic	operations	
and	safety	concerns.			

 Adding	a	right	turn	only	lane	for	the	eastbound	and	westbound	movements	at	the	remaining	
major	Ford	Road	intersections,	Sheldon	and	Morton	Taylor	Roads	would	provide	
operational	improvements.	

 An	operational	improvement	that	would	be	directed	towards	non‐motorized	benefit	instead	
of	motorized	would	be	to	extend	the	limits	of	the	boulevard	through	the	northbound	I‐275	
ramps.		This	configuration	could	provide	a	refuge	area	for	I‐275	Metro	Trail	users	and	allow	
them	to	cross	Ford	Road	at	the	trail	rather	than	at	Lotz	Road,	which	is	1800	feet	east	of	the	
trail.		At	grade	sidewalk	crossing	the	northbound	I‐275	entrance	ramp	are	already	proposed	
so	creating	a	safe	crossing	is	desirable	for	users	as	stated	at	the	public	information	meetings.			

8.3.3	Design	
Other	items	of	design	that	have	not	been	previously	discussed	include	roadway	drainage,	MOT,	signing,	
striping	and	traffic	signals.		Within	the	Ford	and	Haggerty	Road	footprints	there	is	an	approximate	
increase	in	impervious	area	from	21.2	acres	existing	to	24.4	acres	after	construction.		The	3.2	acres	
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difference	is	a	15%	increase.		During	design	a	combination	of	retention,	detention	and	Best	Management	
Practices	will	be	necessary	to	mitigate	this	increase.		

Clear	and	concise	signing	and	pavement	markings	will	be	necessary	to	assist	motorists	when	navigating	
the	new	boulevard	cross	section.		An	important	location	of	quality	signing	will	be	the	near	side	of	Ford	
Road	intersections	where	the	left	turn	lane	develops	for	the	far	side	crossover.		These	intersection	lane	
designation	signs	may	need	to	be	mounted	on	span	wires	due	to	limited	roadside	width	for	large	signs	
and	the	number	of	lanes.		One	public	information	meeting	suggestion	was	to	efficiently	sign	parking	lot	
traffic	to	exit	commercial	developments	at	traffic	signals.		While	this	is	outside	MDOT	right‐of‐way	this	
suggestion	could	be	part	of	the	local	business	outreach	plan.		Pavement	markings	at	the	Haggerty,	Lilley	
and	Sheldon	Road	double	lane	crossovers	will	be	important	to	delineate	based	on	the	dual	turn	paths	
especially	with	a	narrow	median.		Crossover	traffic	signals	will	need	to	be	synchronized	with	the	
intersection	signal.		The	signal	head	angle	of	the	crossover	signal	will	likely	be	facing	the	incoming	
crossover	traffic,	and	a	second	set	of	signal	heads	could	be	provided	at	parallel	to	Ford	Road	to	reassure	
U‐turn	traffic.		To	prevent	confusion	with	through	traffic,	all	green	signal	head	arrows	could	be	utilized.			

One	of	the	most	important	considerations	is	how	traffic	will	be	maintained	during	construction.		This	
concern	was	frequently	stated	by	both	residents	and	business	owners	due	to	both	existing	traffic	
congestion	and	the	potential	economic	impact	to	the	numerous	businesses.		One	possible	construction	
staging	plan	would	be	to	split	construction	up	into	three	stages;	Haggerty	Road	boulevard,	Ford	Road	
from	Lilley	to	Lotz	Road	and	Ford	Road	from	Sheldon	to	Lilley	Road.		While	the	phases	of	each	stage	may	
vary	from	one	another	the	below	phasing	applies	for	all.		One	lane	in	each	direction	along	with	a	center	
left	turn	lane	is	maintained	unless	otherwise	stated.			

 Phase	1:	Construct	sufficient	width	of	temporary	pavement	to	maintain	stated	lanes.	

 Phase	2:	Maintain	traffic	on	existing	and	temporary	pavement	while	constructing	opposite	
bound	lanes	and	temporary	pavement	if	needed.	

 Phase	3:	Maintain	traffic	on	temporary	and	permanent	pavement	constructed	in	Phase	2	and	
construct	opposite	bound	lanes.	

 Phase	4:	Maintain	at	least	one	lane	in	each	direction	on	temporary	and	permanent	pavement	
while	constructing	median.			

 Phase	5	&	6:	Maintain	at	least	one	lane	in	concerned	bound	while	removing	temporary	
pavement	and	constructing	curb	and	gutter.	

The	agreed	upon	maintenance	of	traffic	(MOT)	layout	will	be	developed	during	the	final	design	phase	
after	input	from	project	stakeholders	have	been	incorporated.		Final	real	estate	acquisition	along	with	
stakeholder	input	will	help	decide	which	side	of	Haggerty	Road	and	Ford	Road	temporary	widening	will	
take	place.		Eliminating	Phase	4	so	that	construction	does	not	occur	within	live	traffic	will	be	a	point	of	
emphasis	for	the	final	MOT	layout.		This	could	be	accomplished	by	constructing	additional	width	of	
temporary	pavement	so	the	median	curb	can	be	placed	during	Phase	2	operations.		This	phasing	will	
both	be	safer	and	shorten	the	construction	duration	but	will	be	dependent	on	the	amount	of	right‐of‐
way	acquired.			
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Section	9		 	 	
Environmental	Summary	

9.1	Overview	
This	section	provides	a	summary	of	environmental	analysis	completed	as	part	of	the	overall	study	and	
potential	environmental	impacts	based	on	information	known	to	date	about	the	proposed	project.		This	
documentation	is	not	meant	to	provide	MDOT	with	enough	information	for	NEPA	environmental	
clearance	for	this	project,	but	to	instead	provide	MDOT	with	the	information	necessary	to	make	a	
determination	of	needed	environmental	documentation	(CE	or	EA)	once	the	project	moves	into	the	next	
phase	of	project	development.		The	source	of	this	information	includes	field	work	conducted	during	the	
study,	a	scoping	review	completed	by	MDOT’s	Environmental	Section	in	2010/2011	and	updated	in	
2013,	and	reasonable	assumptions	made	based	on	the	knowledge	obtained	during	this	project.		MDOT’s	
initial	scoping	review	covered	only	the	I‐275	at	Ford	Road	interchange	area	with	the	update	including	
Ford	Road	west	of	Haggerty	Road.		The	initial	scoping	review	can	be	found	in	Appendix	P.	

As	part	of	the	study	a	Purpose	and	Need	Statement	was	created,	reviewed,	and	approved	by	MDOT	and	
FHWA	with	input	provided	by	the	public	and	is	provided	in	Section	5.0.		Alternatives	considered	as	part	
of	the	study	are	presented	in	Sections	6.0	(Illustrative)	and	7.0	(Practical)	and	describes	how	potential	
environmental	impacts	affected	the	development	and	selection	of	the	Preferred	Alternative.	

9.2	Affected	Environment	
The	Preferred	Alternative	(Practical	Alternative	3)	proposes	to	provide	a	boulevard	along	Ford	Road	
from	I‐275	west	to	a	point	approximately	600	feet	west	of	Sheldon	Road,	and	along	Haggerty	Road	from	
700	feet	north	of	Ford	Road	to	900	feet	south	of	Haggerty	Road.		In	order	to	provide	the	boulevard	
section	along	Ford	Road	right‐of‐way	will	be	needed	on	both	sides	of	the	road	between	Haggerty	Road	
and	the	west	end	of	the	project.		Approximately	15	feet	of	additional	right‐of‐way	is	needed	along	the	
south	side	of	Ford	Road	while	approximately	10	feet	will	be	needed	on	along	the	north	side.		Since	the	
existing	right‐of‐way	is	wider	between	I‐275	and	Haggerty	Road	only	minor	right‐of‐way	impacts	are	
expected	in	this	area.		Additional	right‐of‐way	is	necessary	at	dedicated	intersection	turn	lanes	and	loon	
locations.		The	total	approximate	right‐of‐way	impact	is	2.34	acres.		Refer	to	Section	8.2	for	further	
detail	on	right‐of‐way	impacts.	

9.3	Environmental	Technical	Studies	Completed	
9.3.1	Ecological	Assessment	
Team	member	Cardno	JFNew	performed	ecological	assessments	of	the	Ford	Road	at	I‐275	study	area	in	
Canton	Township,	Wayne	County,	Michigan	from	July	2	to	August	1,	2012.	These	ecological	assessments	
included	regulatory	wetland	delineations,	vegetative	community	assessments,	and	Michigan	Surface	
Water	Assessment	Section	Procedure	51	Qualitative	Biological	and	Habitat	Survey	Protocol	(Procedure	
51)	evaluations.	MDOT	biologists	performed	additional	threatened	and	endangered	species	assessments	
within	the	study	area	from	May	30,	2012	through	May	9,	2013.		

Wetland	and	Stream	Delineation	
A	total	of	112	wetland	complexes,	of	which	19	contained	stream	segments,	were	identified	within	or	
immediately	adjacent	to	the	study	area.	Of	the	112	wetland	complexes	identified	during	the	study,	110	
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are	likely	regulated	by	the	MDEQ	under	Part	303	of	P.A.	452	due	to	their	close	proximity	to	a	river,	
stream,	lake,	or	pond,	or	because	they	are	greater	than	five	acres	in	size.	The	remaining	two	delineated	
wetlands	are	not	likely	regulated	by	the	MDEQ	since	they	appear	to	be	greater	than	500	feet	away	from	
any	defined	waterbody	or	watercourse	and	are	less	than	five	acres	in	size.	Any	dredging,	draining,	filling,	
or	construction	in	any	of	the	regulated	wetlands	will	require	a	permit	from	the	Michigan	Department	of	
Environmental	Quality	(MDEQ)	under	Part	303.	

None	of	the	identified	wetland	complexes	are	anticipated	to	be	impacted	by	the	Preferred	Alternative	as	
currently	proposed.		The	closest	wetland	area	to	the	proposed	improvements	is	the	wetland	complex	
associated	with	the	conservation	easement	located	on	the	south	side	of	Ford	Road	just	east	of	Morton	
Taylor	Road,	which	has	been	classified	as	a	low	quality	forested	wetland.	

All	four	streams	identified	in	the	study	area	(Tonquish	Creek,	Willow	Creek,	Fellows	Creek,	and	Smith	
Drain,	a	tributary	to	Willow	Creek)	have	a	defined	bed	and	bank,	meet	the	MDEQ	definition	of	a	stream,	
and	are	therefore	regulated	under	Part	301	of	P.A.	451.	Any	manipulation	of	regulated	lakes,	ponds,	
streams,	or	drains	will	require	a	permit	from	the	MDEQ	under	Part	301.	

It	is	important	to	note	that	the	MDEQ	and	USACE	have	final	discretionary	authority	over	all	
jurisdictional	determinations	of	wetlands,	streams,	and	waterbodies	within	the	state	of	Michigan.	

Stream	Assessment	
The	macroinvertebrate	community,	fish	community,	and	habitat	conditions	were	assessed	at	six	
locations	along	three	streams	within	the	study	area.	In	all	streams,	macroinvertebrate	and	fish	
communities	were	rated	as	poor	or	acceptable,	and	habitat	conditions	were	rated	as	poor	or	marginal.	
These	conditions	are	typical	of	streams	in	highly	urbanized	settings.	Urban	streams	often	experience	
high	stormwater	flows	and	high	inputs	of	sediments,	road	salts,	and	other	pollutants	because	of	the	high	
percentage	of	impervious	surfaces	within	the	watershed.	These	conditions	can	reduce	the	quality	of	
instream	habitat	and	prohibit	the	full	development	of	macroinvertebrate	and	fish	communities.	Because	
the	streams	located	within	the	study	area	are	already	of	low	ecological	quality,	it	is	anticipated	the	
proposed	project	activities	will	have	minimal	impact	on	the	quality	of	stream	resources	within	the	study	
area.	Applicable	water	resource	regulations	and	permit	conditions	will	serve	to	protect	or	potentially	
enhance	existing	stream	conditions.	

The	Smith	Drain	crossing	is	south	of	Ford	Road	within	the	project	limits	and	may	be	replaced	in	
conjunction	with	the	road	work.		The	existing	structure	consists	of	one	11‐foot	span	by	8‐foot	rise	
culvert	with	a	length	of	149	feet.		The	proposed	Smith	Drain	crossing	is	a	16‐foot	span	by	7‐foot	rise	
three‐sided	concrete	culvert	with	a	length	of	184	feet.		The	additional	length	is	due	to	a	truck	
turnaround	being	proposed	at	this	location	to	minimize	impact	to	adjacent	businesses.		If	this	location	
becomes	an	environmental	constraint,	it	could	shift	to	the	north	depending	on	impacts	to	the	business	
located	there.		Smith	Drain	is	a	MDEQ	regulated	watercourse	and	will	require	a	permit.		Currently	the	
Willow	Creek	structure	on	Haggerty	Road	north	of	Ford	Road	is	not	impacted.	

Vegetative	Community	Assessment	
Six	distinct	vegetative	community	types	were	identified	within	the	study	area,	of	which	three	were	
wetland	and	three	were	upland.	Based	on	Floristic	Quality	Index	(FQI)	values,	most	areas	were	
considered	to	be	low	quality.	Five	main	areas	of	moderate	quality	occurred	in	woodland	and	forested	
wetland	vegetative	communities	located	in	the	northeast	quadrant	of	I‐275	and	Cherry	Hill	Road	and	the	
southeast	quadrant	of	I‐275	and	Warren	road.		There	were	no	high	quality	areas	documented	within	the	
study	area.	Therefore,	it	is	anticipated	the	proposed	project	activities	will	have	minimal	impact	on	most	
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vegetative	communities	within	the	study	area.	However,	it	is	recommended	the	project	should	avoid	
construction	activities	that	would	impact	the	moderate	quality	woodlands	because	of	their	higher	
ecological	quality	and	their	potential	to	provide	suitable	habitat	for	Indiana	bat	and/or	other	threatened	
and	endangered	species.	

Threatened	and	Endangered	Species	Assessment	
No	state	or	federally	listed	plant	or	animal	species	were	observed	within	the	study	area	during	the	field	
surveys.	Based	on	the	findings	of	the	field	surveys	and	vegetative	community	assessments	performed	for	
this	project,	it	is	highly	unlikely	that	there	are	state	or	federally	listed	plants	or	animal	species	within	the	
project	limits.	Since	there	are	no	listed	species	present,	no	further	coordination	is	currently	required	
with	the	Michigan	Department	of	Natural	Resources	(state	listed	species)	or	the	U.S.	Fish	and	Wildlife	
Service	(federally	listed	species).	

More	information	can	be	found	in	the	June	29,	2013	Final	Ecological	Assessment	Report	located	in	
Appendix	E.		No	additional	investigation	is	expected	to	be	required.	

9.3.2	Noise	Analysis	
Team	member	Bergmann	Associates	performed	a	noise	analysis	and	submitted	a	Noise	Analysis	Report,	
found	in	Appendix	F,	along	Ford	Road	to	determine	the	baseline	noise	level	for	comparison	to	the	
Preferred	Alternative	along	with	potential	mitigation.		Their	field	measurements	were	taken	on	October	
26,	2012	at	seven	representative	sites	while	leaves	and	vegetation	were	still	present	to	obtain	accurate	
results.		These	measurements	were	taken	during	peak	and	off‐peak	times	that	coincided	with	peak	
traffic	volumes.		The	traffic	noise	prediction	program,	FHWA	Traffic	Noise	Model	version	2.5,	was	used	
to	model	the	existing,	2035	No‐Build	and	2035	Preferred	Alternative	Build	option	for	traffic	noise	levels	
within	the	study	area.		

Table	9‐1	shows	the	number	of	locations	within	a	Common	Noise	Environment	(CNE)	that	approach	or	
exceed	the	FHWA	Noise	Abatement	Criteria	(NAC).			Figure	9‐1	shows	the	limits	of	the	CNEs.		The	
maximum	traffic	noise	level	increases	of	1	and	5	dB(A)	over	the	existing	conditions	are	predicted	for	the	
2035	No‐Build	and	2035	Preferred	Alternative	Build	option.	
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Table	9‐1	Number	of	Locations	within	CNEs	that	Approach	or	Exceed	the	NAC	

Activity	Description	 Existing	
2035	

No	Build	

2035	Build	
(Boulevard	
Section)	

CNE	Area	A		 –	 Residential	 3 3 4
CNE	Area	B		 –	 Commercial	 N/A N/A N/A
CNE	Area	C	 –	 Commercial	 0 0 0
CNE	Area	D	 –	 Commercial	 0 0 0
CNE	Area	E	 –	 Commercial	 N/A N/A N/A
CNE	Area	F	 –	 Commercial	 N/A N/A N/A
CNE	Area	G	 –	 Residential	 4 4 4
CNE	Area	H	 –	 Residential	 3 3 3
CNE	Area	I	 –	 Commercial	 0 0 0
CNE	Area	J	 –	 Commercial	 0 0 0
CNE	Area	K	 –	 Commercial	 N/A N/A N/A
CNE	Area	L	 –	 Commercial	 0 0 0
CNE	Area	M		 –	 Commercial	 0 0 0
CNE	Area	N	 –	 Commercial	 0 0 0
CNE	Area	O	 –	 Commercial	 0 0 0
	

Figure	9‐1	CNE	Vicinity	Map	

	

CNE	B,	E,	F	K	are	commercial	properties	and	have	been	identified	as	having	an	Activity	Category	NAC	E	
(from	FHWA	Noise	Abatement	Criteria	[NAC]	Table	3).	These	CNEs	were	reviewed	in	the	field	and	
evidence	of	outdoor	areas	with	frequent	human	use	could	not	be	located.	Thus,	no	noise	abatement	
assessments	were	performed	at	those	locations.	The	remaining	Activity	Category	NAC	E	land	uses	(CNE	
C,	D,	I,	J,	L,	M,	N,	and	O)	contained	at	least	one	property	with	outdoor	dining	tables	or	fuel	pumps.	

Three	barriers	were	evaluated	for	the	Preferred	Alternative	Build	condition.	These	barriers	were	
located	at	the	edge	of	the	Right‐of‐Way	at	CNE	A,	G,	and	H.	The	noise	barrier	at	CNE	A	(proposed	noise	
barrier	A	[northbound	A])	failed	to	satisfy	MDOT’s	feasibility	and	reasonableness	criteria.	The	noise	
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barriers	at	CNE	G	and	H	(northbound	G	and	H)	were	evaluated	separately	but	an	overlap	of	mitigation	
was	observed.	To	maximize	the	number	of	benefited	residences,	feasibility,	and	reasonableness,	these	
barriers	were	combined	and	evaluated	as	a	single	barrier	(northbound	G/H)	with	gaps	for	Fordham	
Circle	and	Willow	Creek	Road.	northbound	G/H	was	found	to	satisfy	MDOT’s	feasibility	criteria	but	
failed	to	meet	the	reasonableness	criteria.	

MDOT’s	noise	policy	states	that	when	noise	impacts	are	identified,	feasible	and	reasonable	noise	
abatement	measures	shall	be	incorporated	into	the	transportation	improvement	project.	Based	on	the	
study	completed,	abatement	of	noise	impacts	for	the	Preferred	Alternative	Build	does	not	appear	to	be	
feasible	and	reasonable	at	any	of	the	sites	along	Ford	Road.	

9.3.3	Project	Area	Contamination	Survey	
Team	member	Somat	Engineering	prepared	a	Limited	Project	Area	Contamination	Survey	(PACS)	
Report,	located	in	Appendix	G,	to	provide	a	professional	opinion	of	Recognized	Environmental	
Conditions	(RECs)	in	connection	with	the	past	and	current	uses	of	properties	along	the	project	corridor	
where	known	or	potential	contamination	may	impact	and/or	intersect	the	project.		RECs	were	identified	
from	site	reconnaissance	consisting	of	a	“windshield	survey”	and	a	review	of	historical	photographs	and	
environmental	databases	in	July	and	August	2012.		Municipal	office	files	were	also	reviewed	to	
supplement	the	initial	review	in	June	2013.	

There	were	49	RECs	identified	within	or	adjacent	to	the	study	area	which	are	summarized	and	displayed	
in	the		report.		Five	of	the	RECs	were	identified	as	within	the	study	area	boundaries	with	two	of	these	
sites	being	within	the	potential	footprint	of	the	Preferred	Alternative.			

 REC#2	–	BP	Gas	Station	located	at	41345	Ford	Road:		Contains	four	underground	storage	
tanks	(UST’s)	which	are	currently	in	use.	

 REC#17	–	Valero	Gas	Station	located	at	41350	Ford	Road:		Contains	three	UST’s	which	are	
currently	in	use.		A	gasoline	release	was	also	indicated	at	this	property	in	2008.	

No	evidence	of	RECs	was	encountered	during	the	PAC	survey	that	would	suggest	or	indicate	there	has	
been	a	release	of	substances	on	or	to	the	project	site	which	could	necessitate	an	environmental	response	
action	or	otherwise	result	in	a	material	financial	liability	for	owners	or	operators	of	the	site.		

The	on‐site	RECs	and	adjoining	RECs	may	have	adversely	impacted	the	subsurface	soil	and/or	
groundwater	beneath	the	surface.		If	the	proposed	project	will	involve	subsurface	work	such	as	
excavation	or	dewatering	it	is	recommended	that	further	environmental	evaluation,	in	the	form	of	a	
Phase	II	ESA,	be	conducted	to	assess	the	presence	of	soil/groundwater	contamination.		The	information	
obtained	from	the	PACS	was	used	in	the	alternative	analysis	to	determine	constraints.		

9.4	Environmental	Factors	Considered	
9.4.1	Cultural	Resources	and	Section	106	
Potential	cultural	resources	were	checked	by	MDOT’s	historian	and	archaeologist.		No	historic	above‐
ground	resources	are	located	within	or	in	proximity	to	the	project	area	(Area	of	Potential	Effect).	Based	
on	consultation	with	the	Office	of	the	State	Archaeologist,	the	areas	west	of	I‐275	along	Ford	Road	will	
not	require	any	archaeological	survey.		However,	they	do	have	concerns	regarding	any	work	that	could	
impact	the	currently	undisturbed	land	located	east	of	I‐275	between	Ford	Road	and	Cherry	Hill	Road.		
As	currently	proposed,	this	area	of	undeveloped	land	will	not	be	impacted	as	a	result	of	this	project.	
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9.4.2	Section	4(f)	and	6(f)	Evaluation	
There	are	a	number	of	park	properties	located	in	Canton	Township	but	none	are	located	within	the	
limits	of	the	study	area.		The	I‐275	Metro	Trail	(non‐motorized	paved	path)	that	runs	north	and	south	
just	east	of	the	I‐275/Ford	Road	interchange	lies	entirely	within	MDOT	right‐of‐way	and	is	not	
considered	a	4(f)	property.			

9.4.3	Relocation	Impacts	
In	general	full	relocations	are	not	anticipated.		Canton	Township	stated	that	since	the	anticipated	right‐
of‐way	acquisitions	lie	within	the	central	business	district,	zoning	waivers	can	be	granted	which	may	
reduce	or	eliminate	the	need	for	full	parcel	purchases.		This	letter	can	be	found	in	Appendix	P.		The	only	
locations	where	full	relocations	could	be	necessary	pending	zoning	and	waivers	are	at	the	loon	locations.		
During	this	project	phase	the	Study	Team	inspected	the	proposed	loon	locations	and	has	located	them	to	
minimize	impact	and	avoid	full	relocations.		Early	coordination	efforts	have	been	proposed	with	
potentially	affected	businesses	to	mitigate	impacts	such	as	relocate	parking	or	provide	aesthetic	barrier	
features.	

9.4.4	Change	in	Land	Use	
The	project	area	along	Ford	Road	is	highly	developed	with	commercial	and	retail	businesses	ranging	
from	chain	family	restaurants	to	an	IKEA	big	box	store.		Residential	properties	border	the	commercial	
zone	to	both	the	north	and	south	making	Ford	Road	and	the	I‐275	interchange	a	significant	shopping	
and	commuter	corridor.		The	future	roadway	layout	and	traffic	patterns	are	not	anticipated	to	change	
the	current	commercial	land	use	along	Ford	Road.	

9.4.5	Economic	Impacts	
The	project	lies	within	Canton	Townships	established	Downtown	Development	Authority	(DDA)	which	
runs	along	Ford	Road	from	just	east	of	Lotz	Road	to	just	west	of	Canton	Center	Road.		According	to	
Canton	Township’s	2003	DDA	Comprehensive	Master	Plan,	the	Canton	DDA	district	has	a	sizeable	and	
affluent	trade	area,	currently	estimated	at	140,000	persons	with	a	median	household	income	of	$72,661	
in	2000.	Three	census	tracts	within	the	trade	area	have	median	household	incomes	in	excess	of	
$100,000.	In	addition,	there	is	substantial	close‐in	population	which	finds	the	Canton	Downtown	
Development	Authority	District	to	be	convenient	for	their	shopping	needs.	Regional	accessibility	is	
excellent	as	provided	by	I‐275	and	also	by	Ford	Road	and	a	number	of	north/south	arterials.	
	
The	Canton	DDA	District	has	over	200	retail	establishments,	which	provide	mass	and	makes	it	a	viable	
retail	shopping	node.	Furthermore,	the	Canton	business	district	has	strong	representation	in	the	
restaurant	category	as	well	as	the	personal	services	category.	
	
There	is	almost	universal	agreement	that	the	number	one	problem	in	the	Canton	downtown	area	is	
traffic	which	was	heard	often	at	the	stakeholder	and	public	information	meetings.		Traffic	congestion	is	
viewed	as	hindering	existing	businesses	which	is	a	concern	for	both	the	business	owners	and	township	
officials.	
	
Improving	traffic	operations	and	reducing	congestion	throughout	the	corridor	will	likely	improve	
business	activity	within	the	corridor	and	the	overall	demand	for	future	commercial	development.	

9.4.6	Agricultural	Impacts	
MDOT’s	Environmental	Section	scoping	review	found	no	Federal	Farmland	Protection	Act	PA	116	
enrolled	parcels	within	the	study	area.		Due	to	the	urban	nature	of	this	project	and	that	the	majority	of	
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the	project	will	be	constructed	within	the	existing	right‐of‐way,	no	impacts	to	agricultural	lands	or	
support	services	along	Ford	Road	between	Sheldon	and	Haggerty	Roads	are	anticipated.	

9.4.7	Environmental	Justice	
An	environmental	justice	analysis	was	not	completed	as	part	of	this	environmental	study.		However,	no	
relocations	are	anticipated	and	the	proposed	changes	to	the	roadway	should	not	affect	any	
environmental	justice	populations.		If	changes	are	made	to	the	Preferred	Alternative	that	result	in	
relocations,	census	and	other	data	sources	should	be	checked	to	determine	the	potential	of	
environmental	justice	populations	being	affected.	

9.4.8	Social	Impacts	
MDOT’s	Environmental	Section	scoping	review	concluded	that	no	long‐term	adverse	impacts	will	occur	
due	to	the	purchase	of	right‐of‐way	provided	that	all	state	and	federal	guidelines	and	regulations	
pertaining	to	real	estate	acquisitions	are	followed,	including	the	Uniform	Relocation	Assistance	and	Real	
Property	Acquisition	Act	of	1970.		If	total	takes	are	needed	then	additional	review	and	FHWA	
coordination	is	required.		Occupied	parcels	will	require	a	relocation	plan.		Access	to	businesses	and	
residential	properties	will	be	maintained	throughout	construction.		If	sidewalks	are	closed	a	pedestrian	
detour	route	will	be	posted.	

9.4.9	Air	Quality	
The	Preferred	Alternative	as	currently	proposed	will	add	little	or	no	additional	capacity	to	the	existing	
roads.	Compared	to	the	future	no‐build	condition	the	Preferred	Alternative	will	likely	result	in	a	shift	in	
traffic	patterns	which	includes	more	vehicles	passing	through	the	project	surrounding	area	during	the	
peak	hours.		The	reason	for	this	growth	in	traffic	is	the	improved	traffic	operations	and	reduced	vehicle	
delay	as	a	result	of	the	new	roadway	improvements	which	in	turn	will	encourage	motorists	who	
currently	avoid	the	existing	gridlock	to	use	the	roadway.		However,	air	quality	is	anticipated	to	improve	
during	off‐peak	hours	along	the	corridor	as	well	as	the	surrounding	roadway	network	due	to	the	same	
improvements.		The	entire	seven‐county	SEMCOG	region	is	an	attainment	area	for	ozone	and	
attainment/maintenance	area	for	carbon	monoxide.		Since	this	project	is	not	intended	to	add	capacity	to	
the	roadway	network,	it	is	anticipated	there	will	not	be	any	air	quality	impacts	as	a	result	of	this	project.		
A	memorandum	discussing	the	air	quality	analysis	can	be	found	in	Appendix	P.	

9.4.10	Visual	Impacts	
No	visual	impacts	are	anticipated	as	a	result	of	this	project.		Additional	roadway	aesthetic	potentials	
exist	within	the	boulevard	median	such	as	brick	pavers	and	low	growth	vegetation.			During	future	
project	discussion	the	Canton	Township	DDA	will	need	to	be	involved	in	maintaining	or	replacing	their	
current	roadside	aesthetic	treatments.			

9.4.11	Secondary	Development	and	Cumulative	Impacts	
Due	to	the	Ford	Road	corridor	being	nearly	fully	developed	there	are	limited	opportunities	for	
secondary	development	impacts.		A	sensitivity	analysis	was	completed	to	test	the	impacts	of	developing	
out	the	remaining	parcels	east	of	I‐275	on	adjacent	Ford	Road.		The	intersection	of	Ford	Road	and	Lotz	
Road	would	require	significant	geometric	improvements	if	the	Lotz	Road	Area	commercial	parcels	were	
to	be	fully	developed.		This	analysis	is	discussed	in	Section	7.1.4	and	in	the	Traffic	Operations	Report	
found	in	Appendix	B.			It	was	determined	at	the	Practical	Alternatives	stage	that	the	alternatives	
presented	do	not	cause	cumulative	impacts	because	they	are	confined	mostly	to	existing	right‐of‐way	
and	the	developed	corridors.			
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9.4.12 Construction Impacts 
During construction noise, vibration, and air impacts will likely occur.  Prior to commencing 

construction sensitive locations will be identified and mitigation measure put in place to reduce these 

impacts.  Earth disturbance near a receiving waterbody will require a  National Pollutant Discharge 

Elimination System (NPDES) permit since over five acres will be disturbed.  A Notice of Coverage form 

will need to be submitted prior to start of construction to ensure coverage and protection of water 

quality. 

9.4.13 Floodplain Impacts 
FEMA 2011 floodplain GIS information was received from Canton Township.  The 100-year floodplain is 

adjacent and/or within MDOT right-of-way along the southbound I-275 exit ramp and the northbound I-

275 exit and entrance ramps.  It also encroaches on the Ford Road right-of-way at the Ford Road 

crossing just east of the I-275 interchange.  No floodplain fill is anticipated at these locations.  If it occurs, 

a Joint Permit Application will be necessary as part of PA 451 under Part 301 Inland Lakes and Streams 

and Part 31 Water Resources Protection. 

9.5 Mitigation 
To minimize property impacts, future design should carefully consider the design and locations of turn-

around loons for trucks.  Mitigation measures have not been specifically discussed with the Study Team 

but a list was created based on their input and information gathered throughout the project.  This list 

can be found in Appendix Q. 

9.6 Future Considerations 
According to MDOT, FHWA, and based upon the analysis completed as part of this study, the Preferred 

Alternative has no detrimental environmental impacts.  The greatest community concerns at this time 

are the potential acquisition of property from commercial establishments, the impacts to businesses 

during construction, impacts on existing aesthetic treatments already located in the corridor, and the 

locations of the proposed turn-around loons.    The Preferred Alternative would avoid impacts to the 

conservation easement near Morton Taylor Road.  Acceptance of the study process, findings, and 

recommendations by FHWA and all other stakeholders can be found in Appendix S. 

In the end, the Preferred Alternative poses more concerns for the community than it does for regulatory 

agencies.  The project will improve an existing transportation corridor largely avoiding impacts to 

natural and cultural resources.   Future design activities should incorporate public engagement to 

ensure that the project considers all community concerns while offering stakeholders an opportunity to 

shape the look of the corridor.  Continued close coordination with township officials and the DDA should 

benefit future project development.   

If the project does not proceed to construction within ten years a new study will need to be conducted.  

An update of the traffic analysis is necessary after five years and three years for the environmental 

analysis.  The re-evaluation does not occur automatically, but should be triggered by the scheduling of a 

construction project.  However, the review should be limited to updating existing information related to 

significant changes within the study area in the time between completion of the PEL and a construction 

date.  
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Section	10			 	
Project	Programming	

10.1	Construction	Phasing	
CDM	Smith	worked	with	MDOT	and	Canton	Township	to	develop	potential	construction	phasing	for	both	
short‐term	operation	improvements	and	boulevard.		The	current	traffic	operations	and	safety	issues	
necessitate	immediate	action.		In	addition	the	public	stated	numerous	times	at	the	four	public	
information	meetings	that	something	needs	to	be	done	now.		Numerous	potential	short‐term	
improvements	were	identified	on	Ford	Road	to	extend	the	operational	service	life	to	allow	the	final	
environmental,	real	estate	acquisition	and	design	processes	for	the	boulevard	to	occur.		These	short‐
term	improvements	are	within	existing	right‐of‐way	and	can	be	implemented	quickly.		Figures	showing	
these	and	the	boulevard	construction	phasing	can	be	found	in	Appendix	R	along	with	a	description	of	
the	short‐term	improvements.		The	anticipated	construction	phasing	is	as	follows:	

 Ford	Road	Operation	Improvements:	These	are	summarized	in	Appendix	R	along	with	a	
memorandum	on	providing	sidewalk	connectivity	along	Ford	Road	through	the	I‐275	
interchange.	

 Ford	Road	Phase	1:	Construct	the	boulevard	and	reconstruct	Ford	Road	from	west	of	Lilley	
Road	to	Lotz	Road.		West	of	Lilley	Road	the	boulevard	would	transition	back	to	existing	
pavement.		This	phase	would	address	the	main	congestion	and	safety	issues	at	Lilley	and	
Haggerty	Roads.	

 Ford	Road	Phase	2:	Construct	the	remaining	boulevard	from	Sheldon	Road	to	the	previously	
constructed	portion	west	of	Lilley	Road.	

10.2	Construction	Funding	
On	May	31,	2013	Canton	Township	submitted	a	TIGER	V	grant	application	“Grey	to	Green	‐	A	Ford	Road	
Multi‐Modal	Renovation”	for	$15.85	million.		MDOT	and	CDM	Smith	both	advised	Canton	Township	
during	the	application	compilation.		MDOT	and	CDM	Smith	were	informed	on	September	6,	2013	that	
the	TIGER	grant	was	not	received.		It	is	anticipated	moving	forward	that	MDOT	will	follow	traditional	
funding	sources	for	design	and	construction	of	this	project.	
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Section 11    

Conclusion 

An extensive stakeholder and public involvement process was followed to assist in developing the 

Illustrative Alternatives and advancing them through the Practical Alternative stage to the Preferred 

Alternative, a boulevard along Ford and Haggerty Roads.  This alternative best addresses the project 

Purpose and Need which identified current operation and safety issues along Ford Road as the upmost 

concerns.  The Preferred Alternative will require minor right-of-way acquisitions although no 

relocations are anticipated.  Since the Preferred Alternative is primarily contained within existing right-

of-way no significant environmental impacts are expected.  According to MDOT, FHWA, and based upon 

the analysis completed as part of this study, the Preferred Alternative has no detrimental environmental 

impacts.  All study stakeholders have provided signed acceptance of the study process, findings, and 

recommentations.  If the project does not proceed to construction within ten years a new study will need 

to be conducted.  Furthermore, an update of the traffic analysis is necessary after five years and three 

years for the environmental analysis.   
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FHWA’s	Planning	and	Environment	Linkages	(PEL)	process	ensures	the	planning	process	follows	the	
necessary	steps	in	order	to	ease	the	transition	from	planning	to	a	NEPA	analysis,	if	deemed	necessary.		
This	PEL	process	was	followed	for	the	M‐153	(Ford	Road)	at	I‐275	Area	Traffic	and	Environmental	Study	
which	is	illustrated	by	the	project	limits	shown	below.			

Figure 1 Project Study Area 

 
 

Ford	Road	traffic	is	currently	over	capacity	for	numerous	intersection	movements	and	the	intersections	
with	Haggerty,	Lilley	and	Sheldon	Roads	as	a	whole	have	failing	levels	of	service.		This	excessive	traffic	
queue	at	these	intersections	in	turn	creates	issues	at	lateral	intersections,	mainly	east	of	Haggerty	Road	
through	the	I‐275	interchange.		During	peak	traffic,	backups	can	occur	all	the	way	up	the	SB	I‐275	exit	
ramp	on	to	I‐275.		Excessive	traffic	and	the	accompanying	motorist	frustration	have	led	to	a	large	
volume	of	crashes	at	all	corridor	intersections	and	segments.		The	existing	Ford	Road	pavement	has	not	
been	reconstructed	in	at	least	30	years.		Analysis	of	historical	geotechnical	information	shows	some	
pavement	locations	in	poor	or	fair	condition.		Due	to	these	facts	a	pavement	reconstruction	is	
anticipated	within	the	next	ten	years.	
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The	following	are	key	elements	of	the	PEL	questionnaire:	

	
1. Background	

MDOT	was	the	sponsor	of	the	study	which	began	in	April	2012	and	completed	in	September	
2013.		The	study	team	included:	MDOT,	FHWA,	Charter	Township	of	Canton,	Canton	Township	
Downtown	Development	Authority	(DDA),	City	of	Westland,	Wayne	County,	Southeastern	
Michigan	Council	of	Governments	(SEMCOG),	and	consultants	CDM	Smith,	Bergmann	
Associates,	HH	Engineering,	Cardno	JFNew,	SOMAT	Engineering,	and	Surveying	Solutions	
Incorporated.		A	list	of	all	individual	study	team	members	can	be	found	in	Appendix	J	of	the	
project	Traffic	and	Environmental	Study	Final	Report.				

Ford	Road	is	an	east‐west	roadway	with	a	posted	speed	limit	of	45	mph	throughout	the	study	
area	and	is	classified	as	an	urban	principal	arterial	in	the	2004	Sufficiency	Report.		This	
segment	of	Ford	Road	is	on	the	National	Highway	System	(NHS)	but	is	not	on	the	Priority	
Commercial	Network	(PCN).		Ford	Road	varies	from	five‐lanes	to	seven‐lanes	(two	to	three	
lanes	in	each	direction	of	travel	with	a	center	left‐turn	lane).		The	roadway	is	primarily	
undivided;	however,	between	the	southbound	I‐275	exit	ramp	and	the	northbound	I‐275	exit	
ramp,	travel	directions	on	Ford	Road	are	separated	by	a	raised	median.		This	area	along	Ford	
Road	is	highly	developed	with	commercial	and	retail	businesses	ranging	from	chain	family	
restaurants	to	an	IKEA	big	box	store.		Residential	properties	border	the	commercial	zone	
making	Ford	Road	and	the	I‐275	interchange	a	significant	commuter	corridor.	

Three	previous	area	studies	have	been	completed	along	with	other	various	site	studies	
including	bridge	inspection	reports	for	the	I‐275	bridges	over	Ford	Road.	In	addition	two	traffic	
impact	studies	were	conducted	for	the	IKEA	and	Wal‐Mart	developments	(west	and	east	of	the	
I‐275	interchange	respectively).	The	previous	area	studies	were	conducted	for	MDOT	in	
partnership	with	FHWA,	SEMCOG,	Wayne	County,	the	Townships	of	Canton,	Plymouth,	and	Van	
Buren,	and	the	City	of	Westland.		

In	2003,	the	I‐275/M‐153	Traffic	Study	(Lilley	Road	to	Hix	Road)	was	completed.	This	study	
took	a	three‐fold	approach	in	its	analysis	of	potential	improvements	along	the	Ford	Road	
corridor.	Traffic	signal	timing	improvements	along	Ford	Road	were	investigated	first	which	
could	be	implemented	immediately.	Second,	near‐term	capacity	improvements	along	the	
corridor	were	investigated	that	could	be	implemented	with	little	or	no	right‐of‐way	impacts.		
Finally,	long‐term	capacity	improvements	along	the	Ford	Road	corridor	were	investigated	that	
would	satisfy	2025	traffic	projections.		The	long‐term	capacity	improvement	recommended	a	
boulevard	for	Ford	Road.		This	recommendation	was	carried	forward	as	an	Illustrative	
Alternative	in	the	current	study.	

In	2004,	the	M‐153/Ford	Road	Access	Management	and	Traffic	Operations	Study	was	completed.		
The	study	objectives	were	to	develop	access	management	and	traffic	operations	improvements	
to	reduce	congestion	and	delay	along	the	corridor,	maintain	the	roadway	capacity,	reduce	
traffic	crashes,	identify	acceleration	and	deceleration	lanes,	improve	ingress	and	egress	to	
businesses,	coordinate	land	use	decisions,	and	improve	the	aesthetic	appeal	of	the	Ford	Road	
corridor.	Access	management	activities	based	on	this	study	continue	to	be	planned,	
coordinated	and	implemented	through	the	local	Access	Management	Traffic	Operations	
Planning	group.		Numerous	public	involvement	opportunities	occurred	during	this	project	
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including	interviews,	three	workshops,	and	a	public	meeting.			Land	use	and	zoning	
recommendations	were	included	as	part	of	the	decision	making	process.		

The	Western	Wayne	County	Transportation	Improvement	Plan	Study	(WWTIP)	was	conducted	in	
2006	to	address	freeway	access	issues	from	the	high	growth	areas	of	western	Wayne	County	
focusing	on	seven	key	corridors	including	Ford	Road.		Alternatives	that	had	the	most	potential	
benefit	for	their	cost	were	analyzed	and	listed	by	priority.	One	of	the	recommendations	from	
the	study	was	carried	forward	as	an	Illustrative	Alternative	for	the	current	study.		Public	
involvement	was	not	included	in	this	project	as	part	of	the	decision	making	process.	Land	use,	
demographics,	natural	features,	socio‐economic,	and	cultural/historic	properties	were	
considered	as	part	of	this	study.		Key	recommendations	from	the	study	include:	

 Widening	Ford	Road	from	I‐275	to	Lilley	Road	
 New	service	drive	along	north	bound	1‐275	from	Cherry	Hill	Road	to	the	I‐275	at	Ford	

Road	Interchange	
 Realign	northbound	entrance	ramp	to	I‐275	from	Ford	Road	
 New	southbound	exit	slip	ramp	from	I‐275	to	northbound	Haggerty	Road		
 New	southbound	exit	slip	ramp	from	I‐275	to	southbound	Haggerty	Road	

These	improvements	were	focused	primarily	on	the	interchange.	However,	the	study	
recommendations	served	the	needs	of	an	area‐wide	analysis	but	did	not	include	the	level	of	
detail	needed	to	more	finitely	define	the	problems	at	Ford	Road	and	I‐275.	Following	
completion	of	the	WWTIP	Study,	MDOT	Environmental	Section	performed	a	desk	review	of	
potential	environmental	impacts	for	the	WWTIP	Study	recommended	alternative	at	the	I‐
275/Ford	Road	interchange.		The	results	indicated	that	the	potential	for	secondary	and	
cumulative	effects	on	a	large	undeveloped	parcel	in	the	southeast	quadrant	of	the	interchange,	
along	with	other	concerns	for	threatened	and	endangered	plant	species,	wetlands,	and	streams	
would	require	preparation	of	an	Environmental	Impact	Statement.		Given	the	time	and	funds	
needed	to	pursue	an	EIS,	MDOT	recommended	that	avoidance	alternatives	should	be	
considered.	

As	a	result	of	the	potential	need	for	an	EIS	from	the	prior	WWTIP	Study,	MDOT	determined	that	
the	best	approach	was	to	focus	on	the	Ford	Road	and	I‐275	interchange	area	and	complete	the	
PEL	process	as	part	of	the	M‐153	(Ford	Road)	at	I‐275	Area	Traffic	and	Environmental	Study.	
This	study	is	included	in	SEMCOG’s	2011	–	2014	Transportation	Improvement	Program.		MDOT	
Environmental	Section	updated	the	desk	review	completed	for	the	WWTIP	Study	
recommended	alternative	to	cover	the	extent	of	this	study’s	Preferred	Alternative.		
Construction	is	not	part	of	the	program	since	funding	sources	have	not	yet	been	secured.	

2. Methodology	Used	

The	methodology	used	for	this	study	was	based	on	past	MDOT	studies	of	similar	type	projects	
and	follows	an	alternatives	development	and	evaluation	process	typically	associated	with	
NEPA	alternatives	analysis.		The	scope	of	work	for	this	study	included	documentation	of	the	
PEL	process	which	was	done	throughout	as	the	study	developed.		The	purpose	for	completing	
this	documentation	is	to:	

 Summarize	the	environmental	analysis	and	potential	impacts	completed	thus	far	for	
use	when	funding	is	secured	and	NEPA	classification	is	pursued.	
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 Engage	and	solicit	input	from	stakeholders	and	members	of	the	public,	including	
Canton	Township.	

 Refine	the	study	problem	statement.	
 Develop	a	Preferred	Alternative	for	use	in	securing	funding	and	considering	phasing.	
 Document	the	method	of	solving	existing	traffic	congestion	and	crash	issues.			

NEPA‐like	terminology	was	used	in	the	project	documentation	to	accommodate	future	NEPA	
classification	if	necessary.		For	instance,	the	study	includes	a	Purpose	and	Need	Statement	
which	went	through	multiple	reviews.		

The	decision	makers	throughout	the	study	process	consisted	of	the	entire	Study	Team	as	
described	above	in	the	Background.		Key	coordination	points	between	decision	makers	
included	the	collection	of	relevant	data,	environmental	field	work,	crash	analysis,	the	Road	
Safety	Audit,	and	traffic	operation	analysis.		Summaries	of	these	coordination	points	can	be	
found	in	the	project	Traffic	and	Environmental	Study	Final	Report	and	associated	appendices.			
Important	alternative	decisions	were	made	by	the	Consultant	Team	and	MDOT	utilizing	this	
information.	These	decisions	were	communicated	to	the	Study	Team	at	the	following	meetings	
to	obtain	concurrence.		

3. Agency	Coordination	

Coordination	with	FHWA,	other	MDOT	divisions,	and	local	agencies	occurred	throughout	the	
planning	process.	Milestone	meetings	included:	Study	Kick‐off,	Illustrative	Alternatives	
Meeting,	Practical	Alternatives	Selection	and	Workshop	Meetings	and	the	Preferred	Alternative	
Selection	Meeting	with	the	Study	Team.		A	series	of	project	progress/informational	meetings	
also	occurred	with	the	Canton	DDA	to	present	the	Illustrative	and	Practical	Alternatives	and	
keep	them	updated	on	project	progress	and	the	justification	for	project	decision	making.		A	list	
of	meetings	is	provided	in	Table	1	on	the	next	page.		All	Study	Team	meeting	notes	can	be	found	
in	the	project	Traffic	and	Environmental	Study	Final	Report	Appendix	I.		MDOT	divisions	
represented	include;	Bridge,	Environmental,	Planning,	Real	Estate,	Traffic	&	Safety	
(Geometrics),	Geotechnical,	Operations,	and	Hydraulics.		The	Michigan	Department	of	
Environmental	Quality	(MDEQ)	was	also	contacted	by	MDOT	to	ensure	limits	of	conservation	
easements	were	known	and	properly	documented.		In	addition	to	milestone	meetings,	the	
MDOT	project	manager	communicated	frequently	with	Canton	Township,	Canton	Township	
DDA,	City	of	Westland,	Wayne	County,	and	SEMCOG.		All	Study	Team	members	were	in	
unanimous	support	of	the	Preferred	Alternative.			
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The	following	is	a	list	of	project	meetings	held.	

Table 1 Study Team Meetings 

Meeting Name  Meeting Date 

Study Team Kick‐Off Meeting  April 4, 2012

Traffic Meeting #1  April 12, 2012

Traffic Meeting #2  May 17, 2012

Public Information Meeting #1  June 7, 2012

Illustrative Alternatives Study Team Workshop August 16, 2012

Canton Township Supervisor Meeting August 23, 2012

Canton Township DDA Meeting #1  September 19, 2012 

Public Information Meeting #2  October 11, 2012

Practical Alternative Selection Study Team Meeting November 14, 2012 

Practical Alternative Study Team Workshop January 9, 2013

Canton Township DDA Meeting #2  February 20, 2013

Public Information Meeting #3  March 27, 2013

Preferred Alternative Selection Study Team Meeting May 15, 2013

Traffic Meeting #3  May 23, 2013

Public Information Meeting #4  May 30, 2013

 

4. Public	Coordination	

As	shown	in	the	table	above,	four	(4)	public	meetings	were	held	during	this	study.		For	each	
meeting	postcards	were	sent	to	businesses	within	the	project	study	area	along	with	a	meeting	
notice	posted	to	MDOT’s,	Friends	of	the	I‐275	Metro	Trail’s,	and	Canton	Township’s	websites.		
Other	outreach	resources	utilized	included	The	Canton	Observer,	Canton	Community	
Television,	and	Canton	Township’s	Twitter	page.			

The	first	meeting	was	held	to	describe	the	study	process,	introduce	a	timeline,	and	provide	an	
opportunity	for	public	and	project	stakeholder	input	on	perceived	problems	and	potential	
project	alternatives.	Forty‐five	people	signed	in	and	55	comment	forms	were	received	either	at	
the	meeting	or	via	mail	or	e‐mail.		The	most	frequent	comments	include:	

 Retime	all	traffic	signals	
 Prohibit	left	turns	out	of	businesses	to	Ford	Road	
 Provide	additional	access	on	and	off	I‐275	
 Increase	capacity	of	Ford	Road	
 Increase	capacity	and	improve	operations	on	adjacent	roads	

The	second	meeting	presented	the	Illustrative	Alternatives	and	provided	an	opportunity	for	the	
public	and	project	stakeholders	to	comment	on	each	of	the	alternatives.	Forty	people	signed	in	
and	60	Practical	Alternative	votes	were	received,	distributed	as	shown:	

 Illustrative	Alternative	1	–		No‐Build	(0	votes)			
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 Illustrative	Alternative	2	–		Operational	Improvements	(6	votes)	
 Illustrative	Alternative	3	–		Boulevard	(24	votes)	
 Illustrative	Alternative	4	–		WWTIP	(18	votes)	
 Illustrative	Alternative	5	–		New	Interchanges	(12	votes)	

The	third	meeting	summarized	what	was	heard	at	the	previous	meeting	and	presented	the	
Practical	Alternatives.	Fifty	people	signed	in	and	15	Preferred	Alternative	votes	were	received,	
distributed	as	shown:	

 Practical	Alternative	1	–		No‐Build	(0votes)			
 Practical	Alternative	2	–		Operational	Improvements	(2	votes)	
 Practical	Alternative	3	–		Boulevard	(13	votes)	

The	fourth	and	final	meeting	summarized	the	alternative	development	process	and	presented	
the	Preferred	Alternative.		The	public	and	project	stakeholders	were	allowed	to	comment	on	
the	Preferred	Alternative.	Fifty‐seven	people	signed	in	and	12	of	18	comments	supported	the	
Preferred	Alternative,	with	the	remaining	comments	concerned	about	other	items,	but	did	not	
indicate	a	dislike	of	the	boulevard	alternative.		All	meeting	summaries	can	be	found	in	
Appendix	K	of	the	project	Traffic	and	Environmental	Study	Final	Report.	

5. Purpose	and	Need	Statement	for	the	PEL	Study	

The	study’s	draft	Purpose	and	Need	was	developed	by	MDOT	with	input	provided	by	the	public	
and	Study	Team	and	considered	the	results	from	the	traffic	analysis	and	Road	Safety	Audit.	
FHWA	provided	review	and	concurrence	prior	to	the	commencement	of	the	alternatives	
investigation	process.	The	draft	Purpose	and	Need	provided	criteria	such	as	safety	and	traffic	
operations	for	alternatives	to	be	compared	against.		The	Purpose	and	Need	was	refined	prior	to	
the	Practical	Alternative	meetings	based	on	comments	received	from	the	public	meetings	and	
stakeholder	outreach.	

Project	Purpose:	

The	project’s	purpose	is	to	improve	operational	service	on	Ford	Road	and	support	local	land	
use	within	the	study	area.	Improving	operational	service	on	Ford	Road	may	also	involve	
improvements	to	the	network	of	local	roads	within	the	study	area.		The	study	area	for	this	
project	is	defined	by	Lotz	Road	to	the	east	to	Sheldon	Road	to	the	west;	and	Warren	to	the	
north	to	Cherry	Hill	to	the	south.	

	
The	project	will	need	to	improve	operational	service	on	Ford	Road	between	Lotz	Road	and	
Sheldon	Road,	without	degrading	I‐275	operations,	and	will:	

 Consider	improvements	to	key	intersections	along	Ford	Road	at	Lotz,	Haggerty,	Lilley,	
Morton	Taylor,	and	Sheldon	Roads.	

 Consider	improvements	on	Ford	Road	and	on	local	roads	benefitting	the	operation	of	
Ford	Road.	

 Incorporate	existing	and	future	transportation	needs	while	respecting	local	land	use.	
 Increase	users’	safety	and	convenient	travel	while	serving	key	destinations.		
 Better	separate	and	prioritize	commuter,	business,	and	residential	traffic.	
 Give	attention	to	truck	traffic	movements.	
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 Support	smart	sustainable	growth	and	apply	access	management	principles.			
	

Project	Need:	

The	project	is	needed	as	a	result	of:	
	

 Growing	use	of	Ford	Road	by	commuters,	businesses,	and	residents.		
 Traffic	operational	levels‐of‐service	at	key	intersections	along	the	Ford	Road	corridor.		
 Current	level	of	safety.	
 Decreasing	traffic	flow	and	mobility	along	Ford	Road.		
 

6. Range	of	Alternatives	
	
Initially,	eight	Illustrative	Alternatives	were	developed	and	included:	the	No‐Build,	Operational	
Improvements	Alternative,	three	variations	of	the	Boulevard	alternative,	the	2006	WWTIP	
Study	recommended	alternative,	and	two	new	interchange	alternatives	at	Warren	and	Cherry	
Hill	Roads.	These	alternatives	were	brought	forward	from	previous	studies	or	developed	as	
concepts	during	the	Consultant	Team	brainstorm	meeting	held	on	June	6,	2012.		The	three	
boulevard	variations	were	consolidated	into	one	alternative	while	the	Warren	and	Cherry	Hill	
Road	interchange	alternatives	were	combined	into	one	alternative	for	a	total	of	five	Illustrative	
Alternatives.	
	
The	following	comparison	criteria	was	developed	by	the	Study	Team	and	utilized	in	the	
alternative	analysis	process:	

 Estimated	Cost	
 Right‐of‐way	Impacts	
 Level	of	Service	at	major	cross	street	intersections	with	Ford	Road	
 Geometrics	(design	exceptions)	
 Constructability	
 Maintenance	
 Environmental	Impacts	(primarily	conservation	easement	and	wetland	encroachment)	

	
The	following	additional	improvements	were	also	offered	that	could	be	implemented	with	any	
of	the	alternatives:	
	

1. Provide	sidewalks	through	I‐275	interchange	
2. Pave	Lotz	Road	between	Ford	and	Cherry	Hill	Roads	
3. Southbound	Haggerty	Road	truck	reroute	to	I‐275,	utilizing	Warren	and	Lotz	Roads	
4. Additional	pedestrian	crossing	with	push	buttons	
5. Provide	bike	crossings	at	bike	paths	
6. Provide	overhead	lighting	at	major	intersection	signals	
7. Access	Management	–	shared	drives	providing	continuity	
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Illustrative	Alternatives	

A	description	of	the	five	Illustrative	Alternatives	carried	forward	and	presented	at	Public	
Information	Meeting	#1	can	be	found	below.		Exhibits	of	the	build	Illustrative	Alternatives	are	
shown	in	Appendix	L	of	the	project	Traffic	and	Environmental	Study	Final	Report.		Additional	
information	concerning	Illustrative	Alternative	development	can	be	found	in	Section	6	of	the	
same	report.	

	 Alternative	1	–	No‐Build	
	

 The	No‐Build	was	used	as	the	baseline	case	to	compare	all	other	alternatives.	This	
alternative	does	not	provide	any	change	from	current	traffic	operations.	

	 Alternative	2	–	Operational	Improvements	
	

 Operational	Improvements	were	viewed	as	a	short	term	fix	that	could	be	implemented	
while	waiting	for	project	funding	and	for	completion	of	the	final	design	of	the	ultimate	
long	term	improvement	alternative.		This	alternative	adds	a	westbound	through	lane	
on	Ford	Road	from	I‐275	to	Sheldon	Road	and	converts	the	existing	eastbound	right‐
turn	lane	at	Haggerty	Road	to	a	shared	right	through	lane.			
	

	 Alternative	3	–	Boulevard		
	

 This	alternative	provides	a	Ford	and/or	Haggerty	Road	boulevard	with	two	through‐
lanes	in	each	direction,	with	restricted	left	turns	at	intersections,	numerous	passenger	
vehicle	turnarounds,	and	truck	turnarounds	(loons)	where	needed.	
	

	 Alternative	4	–	WWTIP	Study	Recommended	Alternative	
	

 This	alternative	provides	direct	southbound	I‐275	ramp	access	to	Haggerty	Road	north	
and	south	of	Ford	Road,	reducing	congestion	at	the	Ford/Haggerty	Road	intersection.		
It	also	includes	a	frontage	road	from	Cherry	Hill	Road	north	to	Ford	Road	and	a	
modification	of	the	northbound	I‐275	entrance	ramp.	

	
	 Alternative	5	–	New	Warren	and	Cherry	Hill	Road	Interchanges	
	

 This	alternative	provides	full	access	interchanges	at	Cherry	Hill	Road	and	Warren	Road	
to	alleviate	traffic	at	the	Ford/Haggerty	Road	intersection	as	well	as	the	Ford	Road/I‐
275	interchange.	

 

  Practical	Alternatives	

The	Illustrative	Alternatives	selected	to	advance	to	Practical	Alternatives	were	Alternative	1	–	
No‐Build,	Alternative	2	–	Operational	Improvements,	and	Alternative	3	–	Boulevard.		These	
were	selected	based	on	comments	received	from	the	public	and	Study	Team.		The	results	of	the	
comparison	criteria	also	supported	the	decision	to	move	these	alternatives	forward.		Further	
discussion	on	each	alternative	and	why	it	was	dismissed	or	advanced	is	included	below.	
Exhibits	of	the	build	Practical	Alternatives	are	shown	in	Appendix	M	of	the	project	Traffic	and	
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Environmental	Study	Final	Report.		Additional	information	concerning	Practical	Alternative	
development	can	be	found	in	Section	7	of	the	same	report.	

Alternative	1	–	No‐Build	
	

 This	alternative	does	not	meet	the	Purpose	and	Need	but	continues	through	the	
Practical	Alternative	stage	as	a	base‐line	of	comparison	to	the	other	alternatives.			

 Due	to	existing	pavement	condition,	a	full	reconstruction	is	anticipated	within	the	next	
ten	years,	thus	motorists	and	businesses	will	be	impacted	by	construction	regardless	of	
alternative.	

Alternative	2	–	Operational	Improvements	

 This	alternative	partially	meets	the	Purpose	and	Need	since	traffic	operations	are	
improved	for	most	intersection	movements.	

 This	alternative	advanced	forward	since	it	has	no	right‐of‐way	and	environmental	
impacts	along	with	a	lower	construction	cost	relative	to	the	other	Illustrative	
Alternatives.	

 Initially	this	alternative	was	analyzed	further	as	a	short	term	fix	since	traffic	operations	
will	degrade	to	existing	levels	within	approximately	ten	years	after	implementation.		
These	short	term	operational	improvements	would	provide	some	congestion	relief	
while	waiting	for	project	funding	and	for	completion	of	the	final	design	of	the	ultimate	
long	term	improvement	alternative.		Later	during	the	Practical	Alternative	analysis	the	
Study	Team	determined	that	operational	improvements	be	added	to	the	final	
recommendation	to	make	it	a	more	viable	long	term	solution.		Without	this	the	only	full	
build	alternative	would	be	Alternative	3.	

 Due	to	existing	pavement	condition,	a	full	reconstruction	is	anticipated	within	the	next	
ten	years,	thus	motorists	and	businesses	will	be	impacted	by	construction	regardless	of	
alternative.	

Alternative	3‐	Boulevard	

 This	alternative	meets	the	Purpose	and	Need.	
 This	alternative	will	advance	since	it	has	minimal	ROW	and	environmental	impacts	

along	with	a	lower	construction	cost	relative	to	some	of	the	other	Illustrative	
Alternatives.	

 Improves	both	safety	and	traffic	operations	along	Ford	Road.	
 Environmentally	this	alternative	has	no	detrimental	impacts	if	the	ROW	impact	is	

deemed	acceptable	by	the	public	and	FHWA.	
 A	concern	of	Canton	Township	is	the	potential	impact	to	improvements	previously	

completed	and	the	cost	share	if	this	alternative	is	chosen	as	the	Preferred	Alternative	
and	advances	to	design.	

Alternative	4	–	WWTIP	Study	Recommended	Alternative	

Not	advanced	for	the	following	reasons:	

 Does	not	meet	the	Purpose	and	Need	due	to	negative	impact	on	I‐275	without	
addressing	safety	and	traffic	operations	on	Ford	Road.	
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 May	require	design	exceptions	for	proximity	of	sequential	ramps	and	weave/merge	
distance	for	slip	ramps.	

 FHWA	would	not	grant	an	Interstate	Access	Change	Request.	
 Environmental	impacts	including	the	potential	of	contaminated	soils	in	the	northeast	

quadrant	of	I‐275	and	Cherry	Hill	Road	and	a	conservation	easement	in	the	same	
quadrant.			

It	was	noted	however	that	a	concern	over	truck	movements	at	the	Ford	and	Haggerty	Road	
intersection	makes	the	north	slip	ramp	alternative	attractive.		The	design	team	will	explore	
other	options	to	improve	truck	movements	through	the	Ford	Road	and	Haggerty	Road	
intersection	such	as	a	dedicated	right	turn	lane	to	Haggerty	Road	all	the	way	to	I‐275.	

Alternative	5	–	Warren	and	Cherry	Hill	Road	Interchanges	

Not	advanced	for	the	following	reasons:	

 Does	not	meet	the	Purpose	and	Need	due	to	negative	impact	on	I‐275	without	
addressing	safety	and	traffic	operations	on	Ford	Road.	

 Environmental	impacts	including	the	potential	of	contaminated	soils	in	the	NE	
quadrant	of	I‐275	and	Cherry	Hill	Road	and	a	conservation	easement	in	the	same	
quadrant.		Other	impacts	include	the	purchase	of	seven	multi‐family	housing	units,	two	
businesses,	and	undeveloped	land	with	sensitive	natural	resources	and	water	quality	
concerns.			

 High	costs	with	less	than	desired	traffic	diversion	from	Ford	Road.	
 Would	require	a	design	exception	due	to	inadequate	distance	between	interchanges	

(Warren	and	Ford)	and	an	unsafe	weave/merge	lane.	
 FHWA	would	not	grant	an	Interstate	Access	Change	Request.	
 Increases	traffic	on	Warren	and	Cherry	Hill	Roads,	which	currently	carry	residential	

traffic.	

Additional	Improvements	

 Numerous	additional	improvements	for	potential	inclusion	in	the	Preferred	Alternative	
were	identified	during	the	Road	Safety	Audit	and	from	public	meeting	comments.	

 Final	inclusion	of	additional	improvements	depends	whether	or	not	they	meet	the	
project	Purpose	and	Need	and	provide	sufficient	benefit	versus	cost.		

 The	additional	improvements	recommended	are	on	Wayne	County	roads.		Construction	
of	these	recommendations	is	not	essential	for	the	success	of	the	Ford	Road	
improvement	project.	

Preferred	Alternative	
 

The	Practical	Alternative	selected	to	advance	as	the	Preferred	Alternative	is	Alternative	3	–	
Boulevard.		This	alternative	was	selected	based	on	comments	received	from	the	public	and	
Study	Team.		Further	discussion	on	the	Practical	Alternatives	dismissed	is	included	below,	
along	with	a	discussion	on	why	the	Boulevard	Alternative	is	the	Preferred	Alternative.		An	
exhibit	and	additional	discussion	of	the	Preferred	Alternative	can	be	found	in	Section	8	of	the	
project	Traffic	and	Environmental	Study	Final	Report.			
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Alternative	1	–	No‐Build	

Not	advanced	for	the	following	reasons:	

 Does	not	address	project	Purpose	and	Need	for	improving	traffic	operations	and	safety	
concerns	along	Ford	Road.	

 Due	to	assumed	need	for	pavement	reconstruction	in	the	next	ten	years,	the	
construction	cost	is	similar	to	Alternative	3,	but	will	be	a	lower	total	cost	due	to	no	right‐
of‐way	cost.	

Alternative	2	–	Operational	Improvements	

Not	advanced	for	the	following	reasons:	

 Despite	improved	traffic	operations	along	Ford	Road,	failing	turning	movements	would	
still	exist	at	Haggerty	Road	

 Does	not	significantly	improve	safety.	
 Due	to	assumed	need	for	pavement	reconstruction	in	the	next	ten	years,	the	

construction	cost	is	similar	to	Alternative	3	but	will	be	a	lower	total	cost	due	to	a	lower	
right‐of‐way	cost.	

Alternative	3‐	Boulevard	

This	alternative	was	selected	as	the	Preferred	Alternative	for	the	following	reasons:	

 Addresses	the	project	Purpose	and	Need	by	significantly	improving	traffic	operations	
and	safety	concerns	along	Ford	Road.	

 Due	to	assumed	need	for	pavement	reconstruction	in	the	next	ten	years,	the	
construction	cost	is	similar	to	Alternatives	1	and	2.	

 Nearly	unanimous	selection	as	Preferred	Alternative	by	both	public	and	Study	Team.	
	

7. Planning	Assumptions	and	Analytical	Methods	

The	forecast	year	is	2035	which	was	used	for	the	alternative	analysis.		MDOT	provided	the	2012	
existing	traffic	data	which	was	then	projected	to	produce	the	2035	forecast	based	on	the	
SEMCOG	model	runs	to	ensure	the	traffic	analysis	is	consistent	with	SEMCOG’s	long	range	
plan.			Further	information	can	be	found	in	the	Traffic	Operations	Report	found	in	Appendix	B	of	
the	project	Traffic	and	Environmental	Study	Final	Report.	

A	Road	Safety	Audit	was	conducted	with	a	team	comprised	of	local	emergency	officials,	and	
experts	from	various	disciplines	within	MDOT.		The	RSA	was	a	critical	element	in	framing	safety	
related	issues,	assumptions,	and	proposed	improvements	during	the	analysis	process.		Below	
are	some	of	the	key	issues	identified	along	with	recommended	solutions	for	incorporation	into	
the	alternatives.		The	Road	Safety	Audit	Report	can	be	found	in	Appendix	D	of	the	project	Traffic	
and	Environmental	Study	Final	Report.	
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A	high	number	of	crashes	occur	at	the	Haggerty	Road/Ford	Road	intersection.		The	
recommended	solutions	included	Ford	Road	and/or	Haggerty	Road	boulevards	and	additional	
Ford	Road	capacity.	

Address	existing	sidewalk	gaps	especially	through	the	I‐275	interchange	by	retaining	the	I‐275	
bridges	slope	paving	to	accommodate	sidewalk	along	eastbound	and	westbound	Ford	Road.	

Lighting	exists	along	Ford	Road	but	mainly	lights	up	the	sidewalks	and	not	the	roadway	creating	
low	to	no	visibility	at	intersections.		Street	lighting	at	least	at	intersections	will	be	included	to	
address	this	issue	and	concern.	

This	study	is	included	in	SEMCOG’s	2011	–	2014	Transportation	Improvement	Program.		
Construction	is	not	part	of	the	program	since	funding	sources	have	not	yet	been	secured.	
	

8. Environmental	Resources	Reviewed	

During	the	alternative	development	process,	decisions	were	made	based	on	potential	
environmental	impacts	for	each	of	the	alternatives.	As	part	of	this	process,	the	public	was	asked	
at	Public	Information	Meeting	#2	what	environmental	factors	should	be	considered	and	
evaluated.	They	indicated	noise,	property	impacts	(ROW/land	use),	contamination,	air	quality,	
water	quality,	natural	resources	(waterways)	and	parkland/green	space.		

MDOT’s	Environmental	Section	was	engaged	in	this	study	from	the	beginning	of	the	project	and	
assisted	in	the	identification	of	potential	impacts	to	wildlife	habitat.		Potential	environmental	
resources	were	documented	based	on	field	reconnaissance	surveys,	database	reviews,	and	
review	of	past	studies	completed	in	the	project	study	area.	Field	surveys	and	measurements	
were	conducted	for	the	ecological	assessment,	noise	analysis,	and	project	area	contamination	
survey.		These	reports	can	be	found	in	Appendices	E,	F,	and	G,	respectively,	in	the	project	Traffic	
and	Environmental	Study	Final	Report.		The	other	potential	environmental	impacts	considered	
were	cultural	resources,	Section	4(f)	and	6(f),	relocation,	change	in	land	use,	economic,	
agricultural,	environmental	justice,	social,	air	quality,	visual,	secondary	development	and	
cumulative,	construction,	and	floodplain.		A	complete	environmental	summary	can	be	found	in	
Section	9	of	the	project	Traffic	and	Environmental	Study	Final	Report.			
	

9. Environmental	Resources	Not	Involved	in	Study	

All	environmental	resources	were	involved	in	this	study	as	stated	above.	
	

10. 	Cumulative	Impacts	

It	was	determined	at	the	Practical	Alternatives	stage	that	the	alternatives	presented	would	not	
result	in	any	cumulative	impacts	because	impacts	are	confined	to	existing	developed	right‐of‐
way	and	roadway	corridors.		No	impacts	are	anticipated	to	adjacent	land	uses	or	environmental	
resources	as	a	result	of	this	project.	
	

11. 	Mitigation	Strategies	

To	minimize	property	impacts,	future	design	should	carefully	consider	the	design	and	locations	
of	turn‐around	loons	for	trucks.		A	list	has	been	created	identifying	likely	mitigation	measures	
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that	should	be	implemented	if	this	project	is	built	as	described	in	this	document.		This	can	be	
found	in	Appendix	Q	of	the	project	Traffic	and	Environmental	Study	Final	Report.			
	

12. 	Future	NEPA	Coordination	

According to MDOT, FHWA, and based upon the analysis completed as part of this study, no 

detrimental environmental impacts were identified with the Preferred Alternative,	which	is	in	
contrast	to	a	likely	Environmental	Impact	Statement	for	the	WWTIP	Study	recommended	
alternative.		The	biggest	community	concerns	at	this	time	are	the	potential	acquisition	of	
property	from	commercial	establishments,	the	impacts	to	businesses	during	construction,	
impacts	on	existing	aesthetic	treatments	already	located	in	the	corridor,	and	the	locations	of	the	
proposed	turn‐around	loons.		The	Preferred	Alternative	would	avoid	impacts	to	the	
conservation	easement	near	Morton	Taylor	Road.		A	complete	environmental	summary	can	be	
found	in	Section	9	of	the	project	Traffic	and	Environmental	Study	Final	Report.			

Study	results	are	also	available	on	the	MDOT	website.		The	documentation	provides	a	firm	
foundation	for	NEPA	classification	and	environmental	clearance	should	funding	be	identified	in	
the	future.			
	

13. 	Potential	Issues	for	Future	Consideration	

In	the	end,	the	Preferred	Alternative	poses	more	concerns	for	the	community	than	it	does	for	
regulatory	agencies.		These	include	acquisition	of	commercial	property,	construction	impacts,	
impact	on	aesthetic	treatments,	and	the	locations	of	turn‐around	loons.		The	project	will	
improve	an	existing	transportation	corridor	largely	avoiding	impacts	to	natural	and	cultural	
resources.			Future	design	activities	should	incorporate	public	engagement	to	ensure	that	the	
project	considers	all	community	concerns	while	offering	stakeholders	an	opportunity	to	shape	
the	look	of	the	corridor.		Continued	close	coordination	with	township	officials	and	the	DDA	
should	benefit	future	project	development.		Permitting	needs	will	include	National	Pollutant	
Discharge	Elimination	System	for	earth	disturbance	and	possibly	PA	451	under	Part	301	Inland	
Lakes	and	Streams	and	Part	31	Water	Resources	Protection.		Additional	environmental	
investigation	is	anticipated	during	future	project	phases.	

If the project does not proceed to construction within ten years a new study will need to be 

conducted.  Furthermore, an update of the traffic analysis is necessary after five years and 

three years for the environmental analysis.  The	re‐evaluation	does	not	occur	automatically,	but	
should	be	triggered	by	the	scheduling	of	a	construction	project.		However,	the	review	should	be	
limited	to	updating	existing	information	related	to	significant	changes	within	the	study	area	in	
the	time	between	completion	of	the	PEL	and	a	construction	date.		Since	the	Ford	Road	corridor	
is	almost	completely	built	out,	it	is	unlikely	that	further	significant	land	use	changes	in	the	
immediate	vicinity	will	occur.		Since	Canton	Township	has	an	access	management	program,	it	is	
also	hoped	that	the	community	will	continue	to	consolidate	driveways	to	facilitate	safe	access	to	
its	retail	corridor.			
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Memorandum

Crash Analysis: M-153 from Sheldon Rd to Lotz Rd
CS 82081 -  JN 115117
PR # 1595510 MP 3.428 – 3.542: M-153/Sheldon Rd Intersection
PR # 1595510 MP 3.542 – 3.893: M-153 from Sheldon Rd to Morton Taylor Rd
PR # 1595510 MP 3.893 – 4.083: M-153/Morton Taylor Rd Intersection
PR # 1595510 MP 4.083 – 4.390: M-153 from Morton Taylor Rd to Lilley Rd
PR # 1595510 MP 4.390 – 4.580: M-153/Lilley Rd Intersection
PR # 1595510 MP 4.580 – 4.885: M-153 from Lilley Rd to Haggerty Rd
PR # 1595510 MP 4.885 – 5.075: M-153/Haggerty Rd Intersection
PR # 1595510 MP 5.075 – 5.271: M-153/ SB I-275 Ramp Intersection
PR # 1595510 MP 5.271 – 5.496: M-153/NB I-275 to M-153 Ramp Intersection
PR # 1595510 MP 5.496 – 5.680: M-153 from NB I-275 to M-153 Ramp to Lotz Rd
PR # 1595510 MP 5.680 – 5.832: M-153 and Lotz Rd Intersection

1) Crash Analysis
A crash analysis on M-153 (Ford Rd) from Sheldon Rd to Lotz Rd was conducted for the five-year
period between January 1st, 2007 and December 31st, 2011. The crash data utilized in this
analysis was developed from MDOT single line crash data.  The distribution of crashes by type
of collision and location are shown in the following table.

Overall trends for this segment of roadway are that the majority of overall crashes were rear
end straight crashes, consisting of approximately fifty percent (50%) of the total, with the next
most common crash type being angle crashes, consisting of approximately ten percent (10%) of
the overall total. Intersections with the highest percentage of total crashes were the M-
153/Haggerty Rd intersection and M-153/Lilley Rd intersection, which accounted for twenty
five percent (25%) and nineteen percent (19%) of the total crashes, respectively.  The Southeast
Michigan Council of Governments (SEMCOG) has identified both of these intersections as high-
frequency  crash  locations  within  Wayne  County  (excluding  the  City  of  Detroit).  The  road
segment with the highest percentage of total crashes was the roadway segment between Lilley
Rd and Haggerty Rd which accounted for eleven percent (11%) of the total crashes.

As part of this analysis, crash rates, frequencies, and casualty ratios have been calculated to
examine each of the road segments and intersections within the limits of the analysis.  Crash
rates compare the number of crashes occurring in a road segment or intersection to the volume
of traffic utilizing the roadway facility.  The crash rates that have been calculated in this analysis
include total crash rates, fatal crash rates, injury crash rates, and property damage only (PDO)
crash rates.  Road segment crash rates are expressed in terms of “crashes per 100 million
vehicle miles traveled” and intersection rates in terms of “crashes per 1 million entering
vehicles”.  Crash frequencies compare the total number of crashes that occur during the
evaluation period to time. Road segment crash frequencies are in terms of “crashes per year
per mile” and intersection frequencies in terms of “crashes per year”.  Casualty ratios compare
the number of injury and fatal crashes to the total number of crashes in the evaluation period.
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The calculated crash rates, frequencies, and casualty ratios have been compared to either
statewide  averages  from  the  Michigan  Office  of  Highway  Safety  Planning  (MOHSP)  or  to
regional averages for similar facilities published by the Southeast Michigan Council of
Governments (SEMCOG).  Detailed analysis of each of the above intersections and road
segments are shown in the following sections.  The distribution of crashes by type of collision
and location are shown in the following table.

Crash Type
Location (See Key Below)

Total Percentage
1 2 3 4 5 6 7 8 9 10 11

Angle Drive 10 8 3 5 39 21 53 4 0 1 2 146 7.75%
Angle Straight 12 4 14 1 14 3 44 6 6 0 9 113 6.00%
Angle Turn 14 7 4 2 48 25 53 7 0 2 12 174 9.24%
Backing 0 0 0 1 3 0 5 2 2 0 1 14 0.74%
Dual Left Turn 1 0 1 0 0 0 0 2 4 0 0 8 0.42%
Dual Right Turn 0 0 1 0 0 0 0 2 0 0 1 4 0.21%
Fixed Object 1 2 2 2 3 2 1 1 3 1 1 19 1.01%
Head On Left Turn 6 2 10 1 18 3 23 1 0 0 4 68 3.61%
Head On 1 0 0 0 1 1 2 1 2 0 0 8 0.42%
Overturn 0 0 0 0 0 0 1 0 0 0 0 1 0.05%
Pedestrian 0 1 0 0 1 1 5 0 0 0 0 8 0.42%
Bike 1 1 0 0 0 0 0 1 0 0 1 4 0.21%
Parking 0 0 0 0 4 0 0 0 0 0 0 4 0.21%
Rear End Drive 8 2 3 1 14 5 24 3 3 0 6 69 3.66%
Rear End Left Turn 1 0 1 0 2 0 6 0 0 0 0 10 0.53%
Rear End Right Turn 0 0 0 0 2 0 2 2 2 0 0 8 0.42%
Rear End Straight 89 30 37 28 128 120 232 111 80 10 63 928 49.26%
Side-Swipe Opposite 2 0 2 0 4 1 9 1 1 0 2 22 1.17%
Side-Swipe Same 5 12 15 1 24 8 23 16 13 3 8 158 8.39%
Other Drive 1 2 0 1 24 12 16 3 0 0 1 60 3.18%
Animal 0 0 0 0 0 0 1 0 3 2 3 9 0.48%
Misc. Multiple Vehicle 2 0 1 3 11 1 9 3 0 0 6 36 1.91%
Misc. Single Vehicle 0 1 0 1 2 0 3 2 0 1 1 11 0.58%
Other Object 0 0 0 0 0 0 2 0 0 0 0 2 0.11%

Total 154 72 94 47 342 203 544 168 119 20 121 1884 100.00%

Location Key

1. Intersection: M-153/Sheldon Rd
(PR 1595510: MP 3.428 - 3.542)

7. Intersection: M-153/Haggerty Rd
(PR 1595510: MP 4.885 - 5.075)

2. Segment: M-153 from Sheldon Rd to Morton Taylor Rd
(PR 1595510: MP 3.542 - 3.893)

8. Intersection: M-153/South I-275 Ramp
(PR 1595510: MP 5.075 – 5.271)

3. Intersection: M-153/Morton Taylor Rd
(PR 1595510: MP 3.893 - 4.083)

9. Intersection: M-153/North I-275 Ramp
(PR 1595510: MP 5.271- 5.496)

Table 1 Crash Analysis Summary

= Intersection
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4. Segment: M-153 from Morton Taylor Rd to Lilley Rd
(PR 1595510: MP 4.083 - 4.390)

10. Segment: M-153 from North I-275 Ramp to Lotz Rd (PR
1595510: MP 5.496 - 5.680)

5. Intersection: M-153/Lilley Rd
(PR 1595510: MP 4.390 - 4.580)

11. Intersection: M-153/Lotz Rd
(PR 1595510: MP 5.680 - 5.832)

6. Segment: M-153 from Lilley Rd to Haggerty Rd
(PR 1595510: MP 4.580 - 4.885)

Location (See Key)

1 2 3 4 5 6 7 8 9 10 11

Calculated Crash Rate 1.901 276.552 1.291 206.282 3.971 896.772 4.961 1.471 1.261 143.892 1.921

Average Crash Rate 1.074 288.93 0.974 288.93 1.074 288.93 1.224 1.224 1.234 288.93 0.974

Location (See Key)

1 2 3 4 5 6 7 8 9 10 11

Casualty Ratio 0.15 0.35 0.24 0.30 0.22 0.26 0.19 0.17 0.18 0.25 0.22

Average Casualty Ratio 0.231 0.252 0.221 0.252 0.231 0.252 0.201 0.201 0.211 0.252 0.231

Location (See Key)

1 2 3 4 5 6 7 8 9 10 11

Crash Frequency 30.801 40.972 18.801 30.562 68.401 132.852 108.801 33.601 23.801 21.742 24.201

Average Crash Frequency 17.383 5.934 20.563 5.934 17.383 5.934 28.133 28.133 24.333 5.934 17.383

Table 2 Crash Rate Summary

1 Crash rates calculated in crashes per 1 million entering vehicles
2 Crash rates calculated in crashes per 100 million vehicle miles traveled
3 Average crash rates in number of crashes occurring per 100 million vehicle miles traveled from the Michigan Office of Highway Safety Planning (MOHSP)
4 Average crash rates in number of crashes occurring per 1 million entering vehicles for signalized intersections with similar traffic volumes published by the

Southeast Michigan Council of Governments (SEMCOG)

Table 3 Casualty Ratio Summary

1 Average casualty ratio values for signalized intersections with similar traffic volumes published by the Southeast Michigan Council of Governments
(SEMCOG)

2 Average casualty ratio values for roadway segments without intersections and with similar traffic volumes published by the Southeast Michigan Council of
Governments (SEMCOG)

1 Crash frequency calculated in crashes per year
2 Crash frequency calculated in crashes per year per mile of roadway
3 Average crash frequencies in crashes per year for signalized intersections with similar traffic volumes published by the Southeast Michigan Council of

Governments (SEMCOG)
4 Average crash frequencies in crashes per year per mile for roadway segments without intersections and with similar traffic volumes published by the

Southeast Michigan Council of Governments (SEMCOG)

Table 4 Crash Frequency Summary
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Location (See Key)

1 2 3 4 5 6 7 8 9 10 11

Number of Injury Crashes
23 24 23 14 74 53 102 29 21 5 25

Calculated Injury Crash
Rate 0.281 92.182 0.321 61.442 0.861 234.132 0.931 0.251 0.221 35.972 0.411

Average Injury Crash Rate
N/A3 52.95 N/A3 52.95 N/A3 52.95 N/A3 N/A3 N/A3 52.95 N/A3

Number of Fatal Crashes
0 1 0 0 0 0 1 0 0 0 1

Calculated Fatal Crash
Rate 0.00 3.842 0.00 0.00 0.00 0.00 0.011 0.00 0.00 0.00 0.021

Average Fatal Crash Rate
N/A3 0.94 N/A3 0.94 N/A3 0.94 N/A3 N/A3 N/A3 0.94 N/A3

Location (See Key)

1 2 3 4 5 6 7 8 9 10 11

Number of Property
Damage Only
Crashes 131 47 71 33 268 150 441 139 97 15 95

Calculated PDO
Crash Rate 1.611 180.522 0.971 144.832 3.111 662.642  4.021 1.221 1.041 107.922 1.491

Average PDO Crash
Rate N/A3 235.14 N/A3 235.14 N/A3 235.14 N/A3 N/A3 N/A3 235.14 N/A3

Table 5 Injury and Fatal Crash Rate Summary

1 Crash rates calculated in crashes per 1 million entering vehicles
2 Crash rates calculated in crashes per 100 million vehicle miles traveled
3 No average injury or fatal crash rates in number of crashes per 1 million entering vehicles are available from the Michigan Office of Highway Safety

Planning or the Southeast Michigan Council of Governments
4 Average fatal crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of Highway Safety Planning (MOHSP)
5 Average injury crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of Highway Safety Planning (MOHSP)

Table 6 Property Damage Crash Rate Summary

1 Crash rates calculated in crashes per 1 million entering vehicles
2 Crash rates calculated in crashes per 100 million vehicle miles traveled
3 No average property damage only crash rates in number of crashes per 1 million entering vehicles are available from the Michigan Office of Highway

Safety Planning (MOHSP) or the Southeast Michigan Council of Governments (SEMCOG)
4 Average property damage only crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of Highway Safety

Planning (MOHSP)
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1. M-153/Sheldon Rd Intersection (PR 1595510: MP 3.428 – 3.542)
The M-153/Sheldon Rd intersection experienced one hundred and fifty four (154) crashes
within the five (5) year analysis period. Eighty Nine (89) (57.79%) crashes transpired as rear end
straight crashes, while fourteen (14) (9.09%) angle turn crashes, twelve (12) (7.79%) angle
straight crashes, and ten (10) (6.49%) angle drive crashes also occurred.  The remaining twenty
nine (29) (18.84%) crashes consisted of dual left turn, fixed object, head on left turn, head on,
bike, rear end drive, rear end left turn, side swipe same and opposite, misc multiple vehicle,
and other drive crashes.

Of the one hundred and fifty four (154) crashes that occurred, there were zero (0) fatal crashes
and twenty three (23) injury related crashes.  Of the twenty three (23) injury crashes, zero (0)
were A-Level (incapacitating) injuries.  The remaining one hundred and thirty one (131) crashes
were PDO (Property Damage Only) crashes.

The crash rate for this intersection is 1.90 crashes per 1 million entering vehicles. This is higher
than  the  Southeast  Michigan  Council  of  Governments  (SEMCOG)  average  crash  rate  of  1.07
crashes per 1 million entering vehicles for signalized intersections with similar traffic volumes.
The injury and fatal rates for this intersection are 0.28 and 0.00 crashes per 1 million entering
vehicles, respectively.  No average injury or fatal crash rates were available for comparison.

The casualty ratio for this intersection is 0.15 which is lower than the SEMCOG average of 0.23.
The  crash  frequency  of  30.80  crashes  per  year  is  higher  than  the  average  for  signalized
intersections with similar traffic volumes at 17.38 crashes per year.

2. M-153 from Sheldon Rd to Morton Taylor Rd (PR 1595510: MP 3.542 – 3.893)
This 0.351 mile segment of roadway experienced seventy two (72) crashes within the five (5)
year analysis period.  Thirty (30) (41.67%) crashes transpired as rear end straight crashes, while
twelve (12) (16.67%) side swipe same crashes, eight (8) (11.11%) angle drive crashes, and
seven (7) (9.72%) angle turn crashes also occurred.  The remaining fifteen (15) (20.83%) crashes
consisted of fixed object, head on left turn, pedestrian, bike, rear end drive, misc. single vehicle,
and other drive crashes.

Of the seventy two (72) crashes that occurred there was one (1) fatal crash and twenty four
(24) injury crashes.  Of the twenty four (24) injury crashes, zero (0) were A-Level (incapacitating)
injuries.  See Table 7 for details involving the fatal crash.  The remaining forty seven (47) crashes
were PDO (Property Damage Only) crashes.

Location Severity
Crash
Type

Road
Surface

Condition

Weather
Condition

Alcohol
a factor

Notes (UD-10 Information)

MP 3.687

(75’ East of
Marlowe

Blvd)

K
Single
Motor

Vehicle
Dry Clear No

UD-10 information states that a pedestrian
was attempting to cross M-153 during
nighttime conditions east of Marlowe Blvd
where there is not a cross walk. Vehicle 1 was
traveling westbound on M-153 in the left lane
and the driver stated that they were unable to
avoid the collision.

Table 7 M-153 from Sheldon Rd to Morton Taylor Rd – Fatal Crash Details
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A review of the fatal crash shows that it occurred at 6:20 AM and that it was dark at the time of
the crash.  The weather was clear and the road was dry.  Alcohol or drugs were not stated as
having  been  a  factor  in  the  crash.   To  the  north  of  Marlowe  Blvd  there  is  a  mall  and  several
restaurants.  To the south, there are small shops and residences.  Based on a field review of this
segment  of  road,  it  was  found  that  while  major  intersections  and  sidewalks  are  lighted,  the
roadway  between  major  intersections  is  not  well  lit  by  the  existing  lighting.   The  UD-10
information states that the driver of Vehicle 1 was not able to avoid the collision.  Because of
this information, it is most likely that the cause of this crash was poor lighting, where the driver
of Vehicle 1 was not able to see the pedestrian crossing M-153.

The crash rate for the above segment of roadway is 276.55 crashes per 100 million vehicle miles
traveled.  This is lower than the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within  the  same  corridor  are  92.18  and  3.84  crashes  per  100  million  vehicle  miles  traveled,
respectively.  Both rates are higher than statewide averages of 52.9 injuries and 0.90 fatalities
per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.35 and 40.97 crashes
per year per mile respectively, both of which are higher than SEMCOG averages of 0.25 and
5.93 crashes per year per mile, respectively.

3. M-153/Morton Taylor Rd Intersection (PR 1595510: MP 3.893 – 4.083)
The M-153/Morton Taylor Rd intersection experienced ninety four (94) crashes within the five
(5)  year  analysis  period.   Thirty  seven  (37)  (39.36%)  crashes  transpired  as  rear  end  straight
crashes, while fifteen (15) (15.96%) side swipe same crashes, fourteen (14) (14.89%) angle
straight crashes, and ten (10) (10.64%) head on left turn crashes also occurred.  The remaining
eighteen (18) (18.55%) crashes consisted of angle drive and turn, dual left and right turn, fixed
object, rear end drive and left turn, side swipe opposite, and misc. multiple vehicle crashes.

Of  the  ninety  four  (94)  crashes  that  occurred,  there  were  zero  (0)  fatal  crashes  and  twenty
three (23) injury related crashes.  Of the twenty three (23) injury crashes, zero (0) were A-Level
(incapacitating) injuries.  The remaining seventy one (71) crashes were PDO (Property Damage
Only) crashes.

The crash rate for this intersection is 1.29 crashes per 1 million entering vehicles.  This is higher
than  the  Southeast  Michigan  Council  of  Governments  (SEMCOG)  average  crash  rate  of  0.97
crashes per 1 million entering vehicles for signalized intersections with similar traffic volumes.
The injury and fatal rates for this intersection are 0.32 and 0.00 crashes per 1 million entering
vehicles, respectively.  No average injury or fatal crash rates were available for comparison.

The casualty ratio for this intersection is 0.24 which is higher than the SEMCOG average of 0.22
while  the  crash  frequency  of  18.80  crashes  per  year  is  lower  than  the  average  for  signalized
intersections with similar traffic volumes at 20.56 crashes per year.

4. M-153 from Morton Taylor Rd to Lilley Rd (PR 1595510: MP 4.083 – 4.390)
This  0.307  mile  segment  of  roadway  experienced  forty  seven  (47)  crashes  within  the  five  (5)
year  analysis  period.   Twenty  eight  (28)  (59.57%)  crashes  transpired  as  rear  end  straight
crashes, while five (5) (10.64%) angle drive crashes also occurred.  The remaining fourteen (14)
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(29.79%) crashes consisted of angle straight and turn, backing, head on left turn, rear end drive,
side swipe same, other drive, and misc. single and multiple vehicle.

Of the forty seven (47) crashes that occurred there were zero (0) fatal crashes and fourteen (14)
injury crashes.  Of the fourteen (14) injury crashes, zero (0) were A-Level (incapacitating)
injuries. The remaining thirty three (33) crashes were PDO (Property Damage Only) crashes.

The crash rate for the above segment of roadway is 206.28 crashes per 100 million vehicle miles
traveled.  This is lower than the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.   The injury rate within the
same corridor is 61.44 crashes per 100 million vehicle miles traveled which is higher than the
statewide average of 52.9 injuries per 100 million vehicle miles traveled.  The fatal crash rate of
0.00 crashes per 100 million vehicle miles traveled is lower that the statewide average of 0.9
fatalities per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.30 and 30.56 crashes
per year per mile respectively, both of which are higher than the regional averages of 0.25 and
5.93 crashes per year per mile, respectively.

5. M-153/Lilley Rd Intersection (PR 1595510: MP 4.390 – 4.580)
The M-153/Lilley Rd intersection experienced three hundred and forty two (342) crashes within
the five (5) year analysis period.  One hundred and twenty eight (128) (37.43%) crashes
transpired as rear end straight crashes, while forty eight (48) (14.04%) angle turn crashes, thirty
nine (39) (11.40%) angle drive crashes, twenty four (24) (7.02%) side swipe same, twenty four
(24) (7.02%) other drive crashes, and eighteen (18) (5.26%) head on left turn crashes also
occurred.  The remaining sixty one (61) (17.83%) crashes consisted of backing, fixed object,
head on, pedestrian, parking, rear end right and left turn, side swipe opposite, and misc. single
and multiple vehicle crashes.

Of the three hundred and forty two (342) crashes that occurred, there were zero (0) fatal
crashes and seventy four (74) injury related crashes. Of the seventy four (74) injury crashes, one
(1)  was  an  A-Level  (incapacitating)  injury.   See  Table  8  for  details  involving  the  A-Level  injury
crash.  The remaining two hundred and sixty eight (268) crashes were PDO (Property Damage
Only) crashes.

Location Severity
Crash
Type

Road
Surface

Condition

Weather
Condition

Alcohol
a factor Notes (UD-10 Information)

MP 4.483

(Lilley Rd
Intersection)

A
Other/

Unknown
Dry Clear Yes

UD-10 information states that Vehicle 2 was
stopped in the left through lane at a red light
on eastbound M-153 at Lilley Rd when Vehicle
1, which was traveling southbound on Lilley
Rd, turned right onto westbound M-153 and
struck Vehicle 2. The driver of Vehicle 2 stated
that Vehicle 1 cut the angle too sharp. Driver 1
was intoxicated and involved in another crash
north on Lilley Rd just prior to this crash and
was cited with an O.W.I.

Table 8 M-153/Lilley Rd Intersection – A-Level Injury Crash Details
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A review of the A-Level (incapacitating) injury crash shows that the cause of this crash was an
intoxicated driver.  UD-10 information states that the driver of Vehicle 1 was intoxicated and
was traveling southbound on Lilley Rd when the driver turned right onto westbound M-153 too
sharp and struck Vehicle 2,  which was stopped at  a  red light  in  the left  hand through lane of
eastbound M-153 at Lilley Rd.

The crash rate for this intersection is 3.97 crashes per 1 million entering vehicles.  This is higher
than  the  Southeast  Michigan  Council  of  Governments  (SEMCOG)  average  crash  rate  of  1.07
crashes per 1 million entering vehicles for signalized intersections with similar traffic volumes.
The injury and fatal rates for this intersection are 0.86 and 0.00 crashes per 1 million entering
vehicles, respectively.  No average injury or fatal crash rates were available for comparison.

The casualty ratio for this intersection is 0.22 which is lower than the SEMCOG average of 0.23.
The crash frequency of 68.4 crashes per year is higher than the average for signalized
intersections with similar traffic volumes at 17.38 crashes per year.

6. M-153 from Lilley Rd to Haggerty Rd (PR 1595510: MP 4.580 – 4.885)
This 0.305 mile segment of roadway experienced two hundred and three (203) crashes within
the five (5) year analysis period. One hundred and twenty (120) (59.11%) crashes transpired as
rear end straight crashes, while twenty five (25) (12.32%) angle turn, twenty one (21) (10.34%)
angle drive, and twelve (12) (5.91%) other drive crashes also occurred.  The remaining twenty
five (25) (12.32%) crashes consisted of angle straight, fixed object, head on and head on left
turn, pedestrian, rear end drive, side swipe same and opposite, and misc. multiple vehicle
crashes.

Of the two hundred and three (203) crashes that occurred there were zero (0) fatal crashes and
fifty three (53) injury crashes.  Of the fifty three (53) injury crashes, zero (0) were A-Level
(incapacitating) injuries.  The remaining one hundred and fifty (150) crashes were PDO
(Property Damage Only) crashes.

The crash rate for the above segment of roadway is 896.77 crashes per 100 million vehicle miles
traveled.  This is significantly higher than the Michigan Office of Highway Safety Planning
(MOHSP) average crash rate of 288.9 crashes per 100 million vehicle miles traveled.   The injury
and  fatal  rates  within  the  same  corridor  are  234.13  and  0.00  crashes  per  100  million  vehicle
miles traveled, respectively.  The injury rate is higher and the fatal rate is lower than statewide
averages of 52.9 injuries and 0.9 fatalities per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.26 and 132.85 crashes
per year per mile respectively, both of which are higher than regional averages of 0.25 and 5.93
crashes per year per mile, respectively.

7. M-153/Haggerty Rd Intersection (PR 1595510: MP 4.885 – 5.075)
The M-153/Haggerty Rd intersection experienced five hundred and forty four (544) crashes
within  the  five  (5)  year  analysis  period.   Two  hundred  and  thirty  two  (232)  (42.65%)  crashes
transpired as rear end straight crashes, while fifty three (53) (9.74%) angle turn crashes, fifty
three (53)  (9.74%) angle drive crashes,  fifty  three (53)  (9.74%) side swipe same crashes,  forty
four (44) (8.09%) angle straight, twenty four (24) (4.41%) rear end drive, and twenty three (23)
(4.23%)  head  on  left  turn  crashes  also  occurred.   The  remaining  one  hundred  and  six  (106)
(19.49%) crashes consisted of backing, fixed object, head on, overturn, pedestrian, rear end left
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and right turn, side swipe opposite, other drive, animal, and misc. multiple and single vehicle,
and other object crashes.

Of the five hundred and forty four (544) crashes that occurred, there was one (1) fatal crash
and one hundred and two (102) injury related crashes.  Of the one hundred and two (102)
injury  crashes,  six  (6)  were  A-Level  (incapacitating)  injuries.   See  Tables  9  and  10  for  details
involving the fatal and A-Level injury crashes.  The remaining four hundred and forty one (441)
crashes were PDO (Property Damage Only) crashes.

Location Severity
Crash
Type

Road
Surface

Condition

Weather
Condition

Alcohol
a factor

Notes (UD-10 Information)

MP 5.037

(300’ East
of Haggerty

Rd)

K
Single
Motor

Vehicle
Wet Rain Yes

UD-10 information states that a pedestrian
attempted to cross M-153, from south to north,
300 feet east of Haggerty Rd. Vehicle 1 was
traveling eastbound in the left lane of M-153 and
struck the pedestrian.

A review of the fatal crash shows that it occurred at 6:30 PM and it was dark outside at the time
of  the  crash.   The  weather  was  rainy  and  the  road  was  wet.   Alcohol  was  stated  as  being  a
factor in the crash as the pedestrian that was crossing the road was intoxicated.  On the south
side of the road, where the pedestrian started to cross, there is a pub and on the north side of
the road there are multiple hotels.  There was not a crosswalk where the pedestrian chose to
cross M-153.  Based on a field review of this segment of road, it was found that while major
intersections and sidewalks are lighted, the roadway between major intersections is not well lit
by the existing lighting.  Because of this information, it was assumed that the cause of this crash
was poor lighting and weather conditions, where the driver of Vehicle 1 was not able to see the
pedestrian crossing M-153.

Location Severity
Crash
Type

Road
Surface

Condition

Weather
Condition

Alcohol
a factor Notes (UD-10 Information)

MP 4.981

(5’ East of
Haggerty

Rd)

A
Other/

Unknown
Wet Rain No

UD-10 information states Vehicle 2 was traveling
eastbound on M-153 and had a green light when
entering the intersection. Vehicle 1 was in the
left hand turn lane of westbound M-153 and
turned left in front of Vehicle 1. Light conditions
were dark and it was rainy. The driver of Vehicle
1 was cited for a failure to yield.

Table 9 M-153/Haggerty Rd Intersection – Fatal Crash Details

Table 10 M-153/Haggerty Rd Intersection – A-Level Injury Crash Details
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Location Severity
Crash
Type

Road
Surface

Condition

Weather
Condition

Alcohol
a factor

Notes (UD-10 Information)

MP 4.985

(25’ East of
Haggerty Rd)

A
Single Motor

Vehicle
Dry Clear Yes

UD-10 information states that a pedestrian
was crossing Haggerty Rd, from south to
north, in the east crosswalk. Vehicle 1 was
traveling eastbound in the left through lane
and struck the pedestrian. Light conditions
were dark and the weather was clear. UD-
10 does not state whether Vehicle 1 had a
green light. Both the driver and the
pedestrian were under the influence of
alcohol.

MP 4.986

(30’ East of
Haggerty Rd)

A Angle Dry Clear No

UD-10 crash diagram shows 4 vehicles
involved in the crash. Vehicle 1 was
traveling westbound on M-153 when it
disobeyed a stop light and struck Vehicle
2, which was traveling northbound on
Haggerty Rd in the right through lane.
Vehicle 2 then hit Vehicle 3 because of the
collision, which was traveling northbound
in the left through lane. Vehicle 3 then hit
Vehicle 4 which was in the southbound left
turn lane on Haggerty Rd. The driver of
Vehicle 1 was cited for disobeying a stop
light.

MP 4.989

(50’ East of
Haggerty Rd)

A Rear End Wet Rain No

UD-10 information states Vehicles 2 & 3
were stopped at a red light at Haggerty Rd
in the eastbound right hand through lane.
Vehicle 1 was traveling westbound and
failed to stop striking vehicle 2 which then
in turn struck vehicle 3. The crash
occurred at dawn and it was raining. The
driver of Vehicle 1 was cited for the crash.

MP 5.037

(300’ East of
Haggerty Rd)

A
Single Motor

Vehicle
Dry Cloudy Yes

UD-10 information states two pedestrians
attempted to cross M-153, from south to
north, 300’ east of Haggerty Rd. The
pedestrians were under the influence of
alcohol and were crossing M-153 at an
entrance drive of a pub. Vehicle 1 was
traveling eastbound in the right through
lane and struck one of the pedestrians.
The light condition was dark and the
weather was cloudy. No citations were
given for this crash.

M-153
Intersection

A
Head On –
Left Turn

Dry Clear No

UD-10 information states that Vehicle 2
was traveling northbound on Haggerty Rd
through the M-153 intersection. Vehicle 1
was in the southbound left turn lane and
turned in front of Vehicle 2, causing the
collision. The driver of Vehicle 1 was cited
for failure to yield right of way.

A review of the A-Level (incapacitating) injury crashes in Table 10 shows that five of these
crashes occurred under either poor light or weather conditions.  Four occurred under dark light
conditions and one occurred at dawn.  Two occurred in the rain.  Alcohol was stated as being a

Table 10 (Continued) M-153/Haggerty Rd Intersection – A-Level Injury Crash Details
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factor in two of the crashes, each of which involved a single motor vehicle striking a pedestrian.
A pedestrian was struck in the cross walk of Haggerty Rd and both the pedestrian and driver of
the vehicle had been under the influence of alcohol.  The other pedestrian was struck three
hundred feet east of the intersection where they were crossing at an entrance drive to a pub.
Based on a field review of this segment of road, it was found that while sidewalks are lighted,
the roadway is not well lit by the existing lighting which makes it difficult to see pedestrians
when it is dark.  The remaining three crashes occurred in the intersection. One rear end straight
crash occurred on westbound M-153 under rainy conditions.  One crash occurred because a
driver disobeyed a stop light traveling westbound and struck a northbound vehicle, causing
consecutive collisions of nearby vehicles.  The final crash occurred when a vehicle failed to yield
the right-of-way by turning left from the westbound turn lane in front of an eastbound vehicle
with the green light.

The crash rate for this intersection is 4.96 crashes per 1 million entering vehicles.  This is
significantly higher than the Southeast Michigan Council of Governments (SEMCOG) average
crash rate of 1.22 crashes per 1 million entering vehicles for signalized intersections with similar
traffic volumes.  The injury and fatal rates for this intersection are 0.93 and 0.01 crashes per 1
million entering vehicles, respectively.  No average injury or fatal crash rates were available for
comparison.

The casualty ratio for this intersection is 0.19 which is slightly lower than the SEMCOG average
of 0.20.  The crash frequency of 108.80 crashes per year is significantly higher than the average
for signalized intersections with similar traffic volumes at 28.13 crashes per year.

8. M-153/South I-275 Ramp Intersection (PR 1595510: MP 5.075 – 5.271)
The  M-153/S  I-275  ramp  intersection  experienced  one  hundred  and  sixty  eight  (168)  crashes
within the five (5) year analysis period.  One hundred and eleven (111) (66.07%) crashes
transpired  as  rear  end  straight  crashes,  while  sixteen  (16)  (9.52%)  side  swipe  same  crashes,
seven (7)  (4.17%) angle turn crashes,  and six  (6)  (3.57%) angle straight  crashes also occurred.
The remaining twenty eight (28) (16.67%) crashes consisted of angle drive, backing, dual left
and right turn, fixed object, head on and head on left turn, bike, rear end drive and right turn,
side swipe opposite, misc. single and multiple vehicle, and other drive crashes.

Of the one hundred and sixty eight (168) crashes that occurred, there were zero (0) fatal
crashes and twenty nine (29) injury related crashes.  Of the twenty nine (29) injury crashes, one
(1) was an A-Level (incapacitating) injury. See Table 11 for details involving the A-Level injury
crash.  The remaining one hundred and thirty nine (139) crashes were PDO (Property Damage
Only) crashes.
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Location Severity
Crash
Type

Road
Surface

Condition

Weather
Condition

Alcohol
a factor

Notes (UD-10 Information)

MP 5.137

(M-153/
South I-275

Ramp)

A
Other/

Unknown
Dry Cloudy No

UD-10 information states that a bicycle was being
ridden eastbound on the north shoulder of the
westbound lanes at the South I-275/M-153 off
ramp intersection. Vehicle 1 was turning right from
the southbound exit ramp, had a flashing red, and
did not see the bicycle crossing the intersection.
The light conditions were dark and weather
conditions cloudy. The driver of Vehicle 1 was
cited for a failure to yield.

A review of the A-Level (incapacitating) injury crash shows that the driver of vehicle 1 did not
see an unexpected bicycle crossing the freeway exit ramp.  Based upon field review of this
intersection, pedestrian accommodations (sidewalks, sidewalk ramps, crosswalks, pedestrian
signal heads, etc.) are not present at this intersection however, there is a worn path in the grass
at the SB I-275 Exit ramp approach to this intersection which indicates significant pedestrian
use in this area.

The crash rate for this intersection is 1.47 crashes per 1 million entering vehicles.  This is higher
than  the  Southeast  Michigan  Council  of  Governments  (SEMCOG)  average  crash  rate  of  1.22
crashes per 1 million entering vehicles for signalized intersections with similar traffic volumes.
The injury and fatal rates for this intersection are 0.25 and 0.00 crashes per 1 million entering
vehicles, respectively.  No average injury or fatal crash rates were available for comparison.

The casualty ratio for this intersection is 0.17 which is lower than the SEMCOG average of 0.20.
The  crash  frequency  of  33.60  crashes  per  year  is  higher  than  the  average  for  signalized
intersections with similar traffic volumes at 28.13 crashes per year.

9. M-153/NB I-275 Ramp Intersection (PR 1595510: MP 5.271 – 5.496)
The M-153/N I-275 ramp intersection experienced one hundred and nineteen (119) crashes
within  the  five  (5)  year  analysis  period.   Eighty  (80)  (67.23%)  crashes  transpired  as  rear  end
straight crashes, while thirteen (13) (10.92%) side swipe same crashes, and six (6) (5.04%) angle
straight  crashes  also  occurred.   The  remaining  twenty  (20)  (11.09%)  crashes  consisted  of
backing, dual left turn, fixed object, head on, rear end drive and right turn, side swipe opposite,
and animal crashes.

Of the one hundred and nineteen (119) crashes that occurred, there were zero (0) fatal crashes
and twenty one (21) injury related crashes.  Of the twenty one (21) injury crashes, one (1) was
an A-Level (incapacitating) injury.  See Table 12 for details involving the A-Level injury crash.
The remaining ninety eight (98) crashes were PDO (Property Damage Only) crashes.

Table 11 M-153/EB M-153 to S I-275 Ramp Intersection - A-Level Injury Crash Details
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A review of the A-Level (incapacitating) injury crash shows that the cause of this accident was
an intoxicated driver.  The UD-10 information states that the driver of Vehicle 1 was under the
influence of drugs and veered into oncoming traffic, striking two vehicles.

The crash rate for this intersection is 1.26 crashes per 1 million entering vehicles.  This is slightly
higher than the Southeast Michigan Council of Governments (SEMCOG) average crash rate of
1.23 crashes per 1 million entering vehicles for signalized intersections with similar traffic
volumes.  The injury and fatal rates for this intersection are 0.22 and 0.00 crashes per 1 million
entering  vehicles,  respectively.   No  average  injury  or  fatal  crash  rates  were  available  for
comparison.

The casualty ratio for this intersection is 0.18 which is the lower than the SEMCOG average of
0.21.   The  crash  frequency  of  23.80  crashes  per  year  is  lower  than  the  regional  average  for
signalized intersections with similar traffic volumes at 24.33 crashes per year.

10. M-153 from NB I-275 Ramp to Lotz Rd (PR 1595510: MP 5.496 – 5.680)
This 0.184 mile segment of roadway experienced twenty (20) crashes within the five (5) year
analysis period.  Ten (10) (50.0%) crashes transpired as rear end straight crashes, while three (3)
(15.0%) side swipe same crashes, two (2) (10.0%) angle turn crashes, and two (2) (10.0%)
animal crashes also occurred.  The remaining three (3) (15.0%) crashes consisted of an angle
drive crash, a fixed object crash, and a misc. single vehicle crash.

Of the twenty (20) crashes that occurred there were zero (0) fatal crashes and five (5) injury
crashes.   Of  the  five  (5)  injury  crashes,  zero  (0)  were  A-Level  (incapacitating)  injuries.   The
remaining fifteen (15) crashes were PDO (Property Damage Only) crashes.

The crash rate for the above segment of roadway is 143.89 crashes per 100 million vehicle miles
traveled.  This is lower than the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within the same corridor are 35.97 and 0.00 crashes per 100 million vehicle miles traveled
respectively, which are both lower than statewide averages of 52.9 injuries and 0.90 fatalities
per 100 million vehicle miles traveled.

Location Severity
Crash
Type

Road
Surface

Condition

Weather
Condition

Alcohol
a factor

Notes (UD-10 Information)

MP 5.415

(75’ East of
the North I-

275/    M-153
ramp)

A Head-on Dry Cloudy No

UD-10 information states that the driver of
Vehicle 1 was under the influence of drugs
traveling westbound in the left through
lane when they veered left off center
crossing into oncoming traffic. Vehicle 1
struck Vehicle 2, which was traveling
eastbound in the left through lane. Vehicle
1 continued to cross eastbound lanes until
it struck Vehicle 3, which was traveling
eastbound in the right turn lane, in a head
on collision. The driver of Vehicle 1 was
cited for Operating While under the
Influence. The light conditions were dark
and the weather clear.

Table 12 M-153/NB I-275 to M-153 Ramp Intersection – A-Level Injury Crash Details



Memorandum

The casualty ratio and crash frequency for this segment of roadway are 0.25 and 21.74 crashes
per  year  per  mile,  respectively.   The  casualty  ratio  is  the  same  as  the  SEMCOG  average  for
roadway segments without intersections and similar traffic volumes of 0.25.  The crash
frequency is higher than the regional average of 5.93 crashes per year per mile.

11. M-153/Lotz Rd Intersection (PR 1595510: MP 5.680 – 5.832)
The M-153/Lotz Rd intersection experienced one hundred and twenty one (121) crashes within
the  five  (5)  year  analysis  period.   Sixty  three  (63)  (52.07%)  crashes  transpired  as  rear  end
straight crashes, while twelve (12) (9.92%) angle turn crashes, nine (9) (7.44%) angle straight
crashes, and eight (8) (6.61%) side swipe same crashes also occurred.  The remaining twenty
nine (29) (23.96%) crashes consisted of angle drive, backing, dual right turn, fixed object, head
on left turn, bike, rear end drive, side swipe opposite, other drive, misc. single and multiple
vehicle, and animal crashes.

Of the one hundred and twenty one (121) crashes that occurred, there was one (1) fatal crash
and twenty six (26) injury related crashes.  Of the twenty six (26) injury crashes, one (1) was an
A-Level (incapacitating) injury.  See Tables 13 and 14 for details involving the fatal and A-Level
injury crashes.  The remaining ninety five (95) crashes were PDO (Property Damage Only)
crashes.

Location Severity
Crash
Type

Road
Surface

Condition

Weather
Condition

Alcohol
a factor

Notes (UD-10 Information)

MP 5.759

(15’ East of
Lotz Rd

Intersection)

K
Single
Motor

Vehicle
Dry Clear Yes

UD-10 information states that a bicycle
was attempting the cross M-153 at the
Lotz Rd intersection in the east cross walk
from south to north. The operator of the
bicycle was under the influence of alcohol.
Vehicle 2 was traveling eastbound in the
right through lane and struck the bicycle.
M-153 traffic had a flashing yellow at the
intersection. The light condition was dark
and the weather was clear.

A review of the fatal crash shows that it occurred at 11:10 PM and it was dark outside at the
time of the crash.  The weather was clear and the road conditions were dry.  Alcohol was stated
as  being  a  factor  in  the  crash  as  the  operator  of  the  bicycle  that  was  crossing  the  road  was
under  the  influence  of  alcohol.   On  the  south  side  of  the  road,  where  the  bicycle  started  to
cross, there is a restaurant and on the north side of the road there are apartments and multiple
stores.  The signal was flashing yellow for M-153 traffic.  Based on a field review of this segment
of road, it was found that the Lotz Rd crosswalks are unlighted, making it difficult to see
pedestrians crossing the road when it is dark.  Because of this information, the most likely cause
of  this  crash  was  the  cyclist  failing  to  yield  right  of  way  to  vehicular  traffic  and  poor  lighting,
where the driver of Vehicle 1 was not able to see the bicycle after it entered M-153 to cross.

Table 13 M-153/Lotz Rd Intersection – Fatal Crash Details
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Location Severity
Crash
Type

Road
Surface

Condition

Weather
Condition

Alcohol
a factor

Notes (UD-10 Information)

MP 5.756

(Lotz Rd
Intersection)

A Angle Dry Clear No

UD-10 information states Vehicle 2
was traveling northbound on Lotz Rd
at a green light through the M-153
intersection. Vehicle 1 was traveling
eastbound on M-153 and ran a red
light turning left onto northbound Lotz
Rd. Vehicle 1 struck Vehicle 2 and the
collision forced Vehicle 2 off the
roadway and into a utility pole in the
northeast quadrant of the intersection.

A  review  of  the  A-Level  (incapacitating)  injury  crash  shows  that  cause  of  this  accident  was  a
driver disobeying a red light.  The weather was clear and the crash occurred in daylight
conditions.  UD-10 information does not show any citations given but that driver of Vehicle 1
left the scene of the crash.

The crash rate for this intersection is 1.92 crashes per 1 million entering vehicles.  This is higher
than  the  Southeast  Michigan  Council  of  Governments  (SEMCOG)  average  crash  rate  of  0.97
crashes per 1 million entering vehicles for similar intersections.  The injury and fatal rates for
this  intersection  are  0.41  and  0.02  crashes  per  1  million  entering  vehicles,  respectively.   No
average injury or fatal crash rates were available for comparison.

The casualty ratio for this intersection is 0.22 which is lower than the SEMCOG average of 0.23.
The crash frequency of 24.2 crashes per year is higher than the average for signalized
intersections with similar traffic volumes at 17.38 crashes per year.

2) Crash Concentration/Pattern Identifications and Potential Crash Mitigation Strategies
As shown in Tables 1 and 2, there is a significant number of crashes throughout this M-153
corridor.  Locations of specific crash concentrations and patterns are difficult to identify due to
the volume of crashes that are present through the entire segment of M-153 being analyzed.
Based upon the number of crashes, a corridor-wide crash mitigation may be required rather
than specific spot-location improvements at select locations.  This portion of the document
attempts to address the M-153 crashes on a corridor-wide scale with notable specific locations
identified.

Crash Pattern #1:

As shown in Table 2, all of the existing signalized intersections on M-153 exceed the SEMCOG
average intersection crash rate for signalized intersections with similar traffic volumes.  These
intersections generally service around 40,000 entering vehicles per day however, the Haggerty
Road, I-275 SB Ramps, and I-275 NB Ramps intersections service between 52,000 and 62,000
vehicles per day.  Based upon field review, significant queues develop throughout the corridor
during peak periods particularly at the M-153/Haggerty Road and M-153/I-275 SB Ramps
intersections.   Due to the short distance between these two intersections (approximately 730
feet), the high volume of WB M-153 traffic, the high volume of SB I-275 exit traffic turning right
onto WB M-153, and the high volume of traffic at the M-153/Haggerty Road intersection, WB

Table 14 M-153/Lotz Rd Intersection – A-Level Injury Crash Details
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M-153 traffic queues from the Haggerty Road intersection spill back through the SB I-275
Ramps intersection and beyond, particularly during the evening peak hour.  In addition, due to
the interaction between the WB queues, traffic queues on SB I-275 were observed to extend
onto mainline I-275 affecting operations on mainline SB I-275 during the evening peak hour as
well.  While queues at the remaining intersections were not observed to be as significant as
those  at  the  Haggerty  Road  and  SB  I-275  Ramps  intersections,  significant  queues  were  also
observed at the remaining M-153 signalized intersections during both peak periods.

Due to the extent of the delays and resulting queues at the signalized intersections, aggressive
driving behaviors including extension of the traffic signal phase by travelling through red lights,
short following distances between vehicles, aggressive lane changes, etc. were observed.  These
aggressive driving behaviors can lead to a multitude of crash types including rear-end, angle,
sideswipe same, miscellaneous multiple, etc. crashes.  As shown in Table 1, 740 (79.74%) of the
rear end straight, 105 (92.92%) of the angle straight, 134 (84.81%) of the sideswipe same, 32
(88.89%) of the miscellaneous multiple vehicle crashes that occurred within this corridor during
the five (5) year analysis period occurred at one of the signalized intersections.

In addition to the high number of crashes that have occurred at the signalized intersections
within this corridor, high severity crashes have also occurred at the signalized intersections.  Of
the three (3) K-Level and nine (9) A-Level crashes that occurred within this segment of M-153,
only one of these crashes (a K-Level crash between Sheldon and Morton Taylor) occurred on a
roadway segment with the remaining high severity crashes occurring at one of the signalized
intersections.   A  review  of  the  UD-10  reports  for  these  severe  crashes  shows  that  five  (5)  of
these crashes involved either a pedestrian or a bicyclist, four (4) involved either drugs or
alcohol, and eight (8) occurred during dark roadway conditions.

Countermeasure Recommendation:  Options  to  improve  capacity  along  the  M-153  corridor
including but, not limited to, lane additions, signal timing adjustments, clearance interval
adjustments, etc. should be examined to reduce the potential for aggressive driving behaviors
thereby, reducing the potential for crashes at the existing signalized intersections.  Based upon
review of the roadway features and crash occurrences, four (4) separate preliminary options for
mitigation of crashes within the corridor have been developed as follows:

Option 1: Construct a boulevard cross section on M-153 from east of I-275 to west of Sheldon
Road.

Figure 1 – Potential Boulevard Section on M-153 at
Haggerty Road
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This option would result in the need for indirect left-turn movements away from the existing
congested signalized intersections which will add capacity to the signalized intersections which
should improve driver behaviors not only at the signalized intersections but, also throughout
the corridor, reduce the potential for angle crashes, and provide refuge for pedestrians when
crossing M-153, among other benefits.  This option would also eliminate left-turn movements
at the many driveways along M-153 which will improve safety on the roadway segments as
well.

Right-of-Way Impacts:  Right-of-Way impacts will be realized at the proposed “loon”
(widened roadway portions to allow large trucks to complete U-turn movements at median
crossovers) locations, near the M-153/Haggerty Road intersection (south side of roadway)
and on the north side of M-153 between Sheldon and Morton Taylor and between Lilley and
Haggerty.

Estimated Cost:  $4,532,000 (without Right-of-Way costs)

A Time of Return (TOR) analysis was conducted per the MDOT methodology given in the
Bureau of Public Roads IM-21-3-67 as adapted using the Q formula to blend fatalities and A-
injuries only.  The results of this analysis show a cost-to-annual benefit ratio (C/B) of 6.78.
See the end of this section for the results of this analysis.
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Option 2: Construct a boulevard cross section on Haggerty Rd from south of M-153 to north of
M-153.

As shown in Table 1, the majority (544) (29.50%) of the signalized intersection crashes occurred
at the M-153/Haggerty Rd intersection.  Similar to the previous option, this option would result
in the need for indirect left-turn movements away from the existing congested signalized
intersection of M-153/Haggerty Rd which will add capacity to the intersection and should
improve driver behaviors, reduce the potential for angle crashes, provide refuge for pedestrians
when crossing Haggerty Rd, among other benefits.

Right-of-Way Impacts:  Right-of-Way impacts will be realized at the proposed “loon”
(widened roadway portions to allow large trucks to complete U-turn movements at median
crossovers) locations both north and south of M-153.  These loons would affect the existing
IKEA property and potentially require the lengthening of an existing culvert south of M-153.

Estimated Cost:  $871,000 (without Right-of-Way costs)

A Time of Return (TOR) analysis was conducted per the MDOT methodology given in the
Bureau of Public Roads IM-21-3-67 as adapted using the Q formula to blend fatalities and A-

Figure 2 – Potential Boulevard Section on Haggerty Road at M-153
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injuries only.  The results of this analysis show a cost-to-annual benefit ratio (C/B) of 2.20.
See the end of this section for the results of this analysis.

Option 3: Construct three (3) WB M-153 through lanes from east of I-275 to Sheldon Road and
construct three (3) EB M-153 through lanes from I-275 to west of Haggerty Road.

This option would improve capacity throughout the M-153 corridor thereby, improving driver
behaviors and reducing the potential for congestion-related crashes (i.e. rear end, angle, etc.).
In addition, left-turn phasing would be required to provide protected only phasing which would
reduce the potential for angle crashes at the signalized intersections.

Right-of-Way Impacts:  $201,000 (without Right-of-Way costs)

Estimated Cost:  Right-of-Way  impacts  will  be  realized  near  the  M-153/Haggerty  Road
intersection (south side of roadway).  It is anticipated that approximately 1,350 sft of Right-
of-Way may be required to accommodate the proposed third EB lane.

A  Time  of  Return  (TOR)  analysis  could  not  be  conducted  for  this  mitigation.   No  Crash
Modification Factors for adding though lanes at urban signalized intersections were available
at the time of this analysis to determine the potential benefits of this mitigation.

Figure 3 – Potential 3-Lane Section on M-153 at the Haggerty Road intersection



Memorandum

Option 4: Construct dual left-turn lanes on M-153 at the M-153 / Haggerty Road intersection.

As stated earlier, the Haggerty Road intersection has a majority of the intersection-related
crashes within this corridor.  This option would improve capacity at the M-153/Haggerty Road
intersection thereby, improving driver behaviors and reducing the potential for congestion-
related crashes (i.e. rear end, angle, etc.).  In addition, left-turn phasing would be required to
provide protected only phasing which would reduce the potential for angle crashes at this
signalized intersection.

Right-of-Way Impacts:  Right-of-Way impacts will be realized near the M-153/Haggerty Road
intersection (south side of roadway).  It is anticipated that approximately 1,350 sft of Right-
of-Way may be required to accommodate the proposed third EB lane.

Estimated Cost:  $528,000 (without Right-of-Way costs)

A Time of Return (TOR) analysis was conducted per the MDOT methodology given in the
Bureau of Public Roads IM-21-3-67 as adapted using the Q formula to blend fatalities and A-
injuries only.  The results of this analysis show a cost-to-annual benefit ratio (C/B) of 2.01.
See the end of this section for the results of this analysis.

Figure 4 – Potential Dual Left-turn Lanes on M-153 at the
Haggerty Road intersection
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Crash Pattern #2:  Of the thirteen (13) high severity crashes (K or A-level crashes) that occurred
within the M-153 corridor during the analysis period, six (6) (46.15%) involved a pedestrian or
bicyclist.  Of these six (6) crashes, five (5) (83.33%) occurred at a signalized intersection and all
five of these crashes occurred under low-light conditions.  Based upon field review, roadway
lighting exists throughout the M-153 corridor with the exception of within the I-275
interchange however, the existing lighting illuminates primarily the pedestrian paths rather
than the roadway.  Due to the lack of illumination of the roadway, pedestrians/bicyclists
crossing M-153 can be difficult to see even within the marked crosswalks.

Countermeasure Recommendation:  Consideration of provision of roadway lighting at the
signalized intersections or where pedestrians/bicyclists are expected to cross should be
provided.  This will illuminate the pedestrians/bicyclists when crossing the roadway and should
reduce the potential of collisions.

Right-of-Way Impacts:  None

Estimated Cost:  $90,000

A Time of Return (TOR) analysis was conducted per the MDOT methodology given in the
Bureau of Public Roads IM-21-3-67 as adapted using the Q formula to blend fatalities and
A-injuries only.  The results of this analysis show a cost-to-annual benefit ratio (C/B) of
0.08.  See the end of this section for the results of this analysis.





Time Period January 1st, 2007 to December 31st, 2011
Number of Years 5

1 2 3 4 5 6 7 8 9 10 11

Crash Type

M-153/Sheldon Rd 
Intersection:                                                         

MP 3.428 - 3.542                                                                                
PR 1595510

M-153:                                                     
Sheldon Rd to Morton 

Taylor Rd                                                                   
MP 3.542 - 3.893                                                                                                             

PR 1595510

M-153/Morton Taylor Rd 
Intersection                                                                                       

MP 3.893 - 4.083                                                                                                          
PR 1595510

M-153:                                                                                
Morton Taylor Rd to 

Lilley Rd                                                                                
MP 4.083 - 4.390                                                                                          

PR 1595510

M-153/Lilley Rd Intersection                                                                      
MP 4.390 - 4.580                                                                                        

PR 1595510

M-153:                                                                                           
Lilley Rd to Haggerty Rd                                                                              

MP 4.580 - 4.885                                                                                                 
PR 1595510

M-153/Haggerty Rd 
Intersection                                                                                

MP 4.885 - 5.075                                                                              
PR 1595510

M-153/E M-153/S I-275 Ramp 
intersection                                                                       

MP 5.075 - 5.271                                                                                      
PR 1595510

M-153/N I-275/M-153 Ramp 
Intersection                                                                      

MP 5.271 - 5.496                                                                                        
PR 1595510

M-153:                                                                             
N I-275/M-153 Ramp to 

Lotz Rd                                                                               
MP 5.496 - 5.680                                                                                     

PR 1595510

M-153/Lotz Rd Intersection                                                                            
MP 5.680 - 5.832                                                                                          

PR 1595510
Total Percentage

Angle Drive 10 8 3 5 39 21 53 4 0 1 2 146 7.75%
Angle Straight 12 4 14 1 14 3 44 6 6 0 9 113 6.00%
Angle Turn 14 7 4 2 48 25 53 7 0 2 12 174 9.24%
Backing 0 0 0 1 3 0 5 2 2 0 1 14 0.74%
Dual Left Turn 1 0 1 0 0 0 0 2 4 0 0 8 0.42%
Dual Right Turn 0 0 1 0 0 0 0 2 0 0 1 4 0.21%
Fixed Object 1 2 2 2 3 2 1 1 3 1 1 19 1.01%
Head On Left Turn 6 2 10 1 18 3 23 1 0 0 4 68 3.61%
Head On    1 0 0 0 1 1 2 1 2 0 0 8 0.42%
Overturn 0 0 0 0 0 0 1 0 0 0 0 1 0.05%
Pedestrian 0 1 0 0 1 1 5 0 0 0 0 8 0.42%
Bike 1 1 0 0 0 0 0 1 0 0 1 4 0.21%
Parking 0 0 0 0 4 0 0 0 0 0 0 4 0.21%
Rear End Drive 8 2 3 1 14 5 24 3 3 0 6 69 3.66%
Rear End Left Turn 1 0 1 0 2 0 6 0 0 0 0 10 0.53%
Rear End Right Turn 0 0 0 0 2 0 2 2 2 0 0 8 0.42%
Rear End Straight 89 30 37 28 128 120 232 111 80 10 63 928 49.26%
Side-Swipe Opposite 2 0 2 0 4 1 9 1 1 0 2 22 1.17%
Side-Swipe Same 5 12 15 1 24 8 53 16 13 3 8 158 8.39%
Other Drive 1 2 0 1 24 12 16 3 0 0 1 60 3.18%
Animal 0 0 0 0 0 0 1 0 3 2 3 9 0.48%
Misc. Multiple Vehicle 2 0 1 3 11 1 9 3 0 0 6 36 1.91%
Misc. Single Vehicle 0 1 0 1 2 0 3 2 0 1 1 11 0.58%
Other Object 0 0 0 0 0 0 2 0 0 0 0 2 0.11%

Total 154 72 94 47 342 203 544 168 119 20 121 1884 100.00%

M-153/Sheldon Rd 
Intersection:                                                                    

MP 3.428 - 3.542                                                                         
PR 1595510                                                                                            

(Crash rate calculated in 
crashes per 1 million 

entering vehicles) 

M-153:                                                                        
Sheldon Rd to Morton 

Taylor Rd                                                                       
MP 3.542 - 3.893                                                                    

PR 1595510                                                                           
(Crash rate calculated in 
crashes per 100 million 
vehicle miles traveled) 

M-153/Morton Taylor Rd 
Intersection                                                                                  

MP 3.893 - 4.083                                                                                                  
PR 1595510                                                                                       

(Crash rate calculated in 
crashes per 1 million 

entering vehicles) 

M-153:                                                                 
Morton Taylor Rd to 

Lilley Rd                                                                                                
MP 4.083 - 4.390                                                                                     

PR 1595510                                                                 
(Crash rate calculated in 
crashes per 100 million 
vehicle miles traveled)

M-153/Lilley Rd Intersection:                                                                            
MP 4.390 - 4.580                                                                                               

PR 1595510                                                                                       
(Crash rate calculated in 

crashes per 1 million 
entering vehicles) 

M-153:                                                                        
Lilley Rd to Haggerty Rd                                                                                    

MP 4.580 - 4.885                                                                                 
PR 1595510                                                          

(Crash rate calculated in 
crashes per 100 million 
vehicle miles traveled)

M-153/Haggerty Rd 
Intersection:                                                                                                

MP 4.885 - 5.075                                                                                     
PR 1595510                                                                                                 

(Crash rate calculated in 
crashes per 1 million 

entering vehicles) 

M-153/E M-153/S I-275 Ramp 
Intersection:                                                                                        

MP 5.075 - 5.271                                                                                                        
PR 1595510                                                                                                                 

(Crash rate calculated in 
crashes per 1 million 

entering vehicles) 

M-153/N I-275/M-153 Ramp 
Intersection                                                                             

MP 5.271 - 5.496                                                                                            
PR 1595510                                                                                                                        

(Crash rate calculated in 
crashes per 1 million 

entering vehicles) 

M-153:                                                                                             
N I-275/M-153 Ramp to 

Lotz Rd                                                                                       
MP 5.496 - 5.680                                                                 

PR 1595510                                                                                           
(Crash rate calculated in 
crashes per 100 million 
vehicle miles traveled)

M-153/Lotz Rd Intersection                                                                                     
MP 5.680 - 5.832                                                                                             

PR 1595510                                                                                          
(Crash rate calculated in 

crashes per 1 million 
entering vehicles) 

AADT 44472 40588 39908 40588 47167 40588 60067 62482 51553 41391 34491
Length of Roadway Segment 0.11 0.35 0.19 0.31 0.19 0.31 0.19 0.20 0.23 0.18 0.15

Calculated Crash Rate 1.90 276.55 1.29 206.28 3.97 896.77 4.96 1.47 1.26 143.89 1.92
Average Crash Rate 1.07 288.9 0.97 288.9 1.07 288.9 1.22 1.22 1.23 288.9 0.97

Casualty Ratio 0.15 0.35 0.24 0.30 0.22 0.26 0.19 0.17 0.18 0.25 0.22
Average Casualty Ratio 0.23 0.25 0.22 0.25 0.23 0.25 0.20 0.20 0.21 0.25 0.23

Crash Frequency 30.80 40.97 18.80 30.56 68.40 132.85 108.80 33.60 23.80 21.74 24.20
Average Crash Frequency 17.38 5.93 20.56 5.93 17.38 5.93 28.13 28.13 24.33 5.93 17.38

Crash Severity

M-153/Sheldon Rd 
Intersection:                                                         

MP 3.428 - 3.542                                                                                
PR 1595510

M-153:                                                     
Sheldon Rd to Morton 

Taylor Rd                                                                   
MP 3.542 - 3.893                                                                                                             

PR 1595510

M-153/Morton Taylor Rd 
Intersection                                                                                       

MP 3.893 - 4.083                                                                                                          
PR 1595510

M-153:                                                                                
Morton Taylor Rd to 

Lilley Rd                                                                                
MP 4.083 - 4.390                                                                                          

PR 1595510

M-153/Lilley Rd Intersection                                                                      
MP 4.390 - 4.580                                                                                        

PR 1595510

M-153:                                                                                           
Lilley Rd to Haggerty Rd                                                                              

MP 4.580 - 4.885                                                                                                 
PR 1595510

M-153/Haggerty Rd 
Intersection                                                                                

MP 4.885 - 5.075                                                                              
PR 1595510

M-153/E M-153/S I-275 Ramp 
intersection                                                                       

MP 5.075 - 5.271                                                                                      
PR 1595510

M-153/N I-275/M-153 Ramp 
Intersection                                                                      

MP 5.271 - 5.496                                                                                        
PR 1595510

M-153:                                                                             
N I-275/M-153 Ramp to 

Lotz Rd                                                                               
MP 5.496 - 5.680                                                                                     

PR 1595510

M-153/Lotz Rd Intersection                                                                            
MP 5.680 - 5.832                                                                                          

PR 1595510
Total

Injury 23 24 23 14 73 53 96 28 20 5 25 384
A Level Injury 0 0 0 0 1 0 6 1 1 0 1 10
Fatal 0 1 0 0 0 0 1 0 0 0 1 3
PDO 131 47 71 33 268 150 441 139 98 15 94 1487

Total 154 72 94 47 342 203 544 168 119 20 121 1884

M-153/Sheldon Rd 
Intersection:                                                                    

MP 3.428 - 3.542                                                                         
PR 1595510                                                                                            

(Crash rate calculated in 
crashes per 1 million 

entering vehicles) 

M-153:                                                                        
Sheldon Rd to Morton 

Taylor Rd                                                                       
MP 3.542 - 3.893                                                                    

PR 1595510                                                                           
(Crash rate calculated in 
crashes per 100 million 
vehicle miles traveled) 

M-153/Morton Taylor Rd 
Intersection                                                                                  

MP 3.893 - 4.083                                                                                                  
PR 1595510                                                                                       

(Crash rate calculated in 
crashes per 1 million 

entering vehicles) 

M-153:                                                                 
Morton Taylor Rd to 

Lilley Rd                                                                                                
MP 4.083 - 4.390                                                                                     

PR 1595510                                                                 
(Crash rate calculated in 
crashes per 100 million 
vehicle miles traveled)

M-153/Lilley Rd Intersection:                                                                            
MP 4.390 - 4.580                                                                                               

PR 1595510                                                                                       
(Crash rate calculated in 

crashes per 1 million 
entering vehicles) 

M-153:                                                                        
Lilley Rd to Haggerty Rd                                                                                    

MP 4.580 - 4.885                                                                                 
PR 1595510                                                          

(Crash rate calculated in 
crashes per 100 million 
vehicle miles traveled)

M-153/Haggerty Rd 
Intersection:                                                                                                

MP 4.885 - 5.075                                                                                     
PR 1595510                                                                                                 

(Crash rate calculated in 
crashes per 1 million 

entering vehicles) 

M-153/E M-153/S I-275 Ramp 
Intersection:                                                                                        

MP 5.075 - 5.271                                                                                                        
PR 1595510                                                                                                                 

(Crash rate calculated in 
crashes per 1 million 

entering vehicles) 

M-153/N I-275/M-153 Ramp 
Intersection                                                                             

MP 5.271 - 5.496                                                                                            
PR 1595510                                                                                                                        

(Crash rate calculated in 
crashes per 1 million 

entering vehicles) 

M-153:                                                                                             
N I-275/M-153 Ramp to 

Lotz Rd                                                                                       
MP 5.496 - 5.680                                                                 

PR 1595510                                                                                           
(Crash rate calculated in 
crashes per 100 million 
vehicle miles traveled)

M-153/Lotz Rd Intersection                                                                                     
MP 5.680 - 5.832                                                                                             

PR 1595510                                                                                          
(Crash rate calculated in 

crashes per 1 million 
entering vehicles) 

Injury Crash Rate 0.28 92.18 0.32 61.44 0.86 234.13 0.93 0.25 0.22 35.97 0.41
Average Injury Crash Rate N/A 52.9 N/A 52.9 N/A 52.9 N/A N/A N/A 52.9 N/A

Property Damage Crash Rate 1.61 180.52 0.97 144.83 3.11 662.64 4.02 1.22 1.04 107.92 1.49
Average PDO Crash Rate N/A 235.1 N/A 235.1 N/A 235.1 N/A N/A N/A 235.1 N/A

Fatal Crash Rate 0.00 3.84 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.02
Average Fatal Crash Rate N/A 0.9 N/A 0.9 N/A 0.9 N/A N/A N/A 0.9 N/A

M-153 Crash Analysis - Crash Tables



Time Period January 1st, 2007 to December 31st, 2011
Number of Years 5

M-153 Crash Analysis - Crash Tables

Light Condition

M-153/Sheldon Rd 
Intersection:                                                         

MP 3.428 - 3.542                                                                                
PR 1595510

M-153:                                                     
Sheldon Rd to Morton 

Taylor Rd                                                                   
MP 3.542 - 3.893                                                                                                             

PR 1595510

M-153/Morton Taylor Rd 
Intersection                                                                                       

MP 3.893 - 4.083                                                                                                          
PR 1595510

M-153:                                                                                
Morton Taylor Rd to 

Lilley Rd                                                                                
MP 4.083 - 4.390                                                                                          

PR 1595510

M-153/Lilley Rd Intersection                                                                      
MP 4.390 - 4.580                                                                                        

PR 1595510

M-153:                                                                                           
Lilley Rd to Haggerty Rd                                                                              

MP 4.580 - 4.885                                                                                                 
PR 1595510

M-153/Haggerty Rd 
Intersection                                                                                

MP 4.885 - 5.075                                                                              
PR 1595510

M-153/E M-153/S I-275 Ramp 
intersection                                                                       

MP 5.075 - 5.271                                                                                      
PR 1595510

M-153/N I-275/M-153 Ramp 
Intersection                                                                      

MP 5.271 - 5.496                                                                                        
PR 1595510

M-153:                                                                             
N I-275/M-153 Ramp to 

Lotz Rd                                                                               
MP 5.496 - 5.680                                                                                     

PR 1595510

M-153/Lotz Rd Intersection                                                                            
MP 5.680 - 5.832                                                                                          

PR 1595510
Total

Dark (Defined as 8 PM to 6 AM) 23 14 29 5 34 10 63 16 19 2 16 231
Dawn (Defined as 6 AM to 8 AM) 3 1 1 0 6 4 37 13 6 0 9 80
Daylight (Defined As 8 AM to 6 PM) 100 43 51 36 252 152 384 119 82 14 84 1317
Dusk (Defined as 6 PM to 8 PM) 28 14 13 6 50 37 60 20 12 4 12 256
Unknown 0 0 0 0 0 0 0 0 0 0 0 0

Total 154 72 94 47 342 203 544 168 119 20 121 1884

Weather Conditions

M-153/Sheldon Rd 
Intersection:                                                         

MP 3.428 - 3.542                                                                                
PR 1595510

M-153:                                                     
Sheldon Rd to Morton 

Taylor Rd                                                                   
MP 3.542 - 3.893                                                                                                             

PR 1595510

M-153/Morton Taylor Rd 
Intersection                                                                                       

MP 3.893 - 4.083                                                                                                          
PR 1595510

M-153:                                                                                
Morton Taylor Rd to 

Lilley Rd                                                                                
MP 4.083 - 4.390                                                                                          

PR 1595510

M-153/Lilley Rd Intersection                                                                      
MP 4.390 - 4.580                                                                                        

PR 1595510

M-153:                                                                                           
Lilley Rd to Haggerty Rd                                                                              

MP 4.580 - 4.885                                                                                                 
PR 1595510

M-153/Haggerty Rd 
Intersection                                                                                

MP 4.885 - 5.075                                                                              
PR 1595510

M-153/E M-153/S I-275 Ramp 
intersection                                                                       

MP 5.075 - 5.271                                                                                      
PR 1595510

M-153/N I-275/M-153 Ramp 
Intersection                                                                      

MP 5.271 - 5.496                                                                                        
PR 1595510

M-153:                                                                             
N I-275/M-153 Ramp to 

Lotz Rd                                                                               
MP 5.496 - 5.680                                                                                     

PR 1595510

M-153/Lotz Rd Intersection                                                                            
MP 5.680 - 5.832                                                                                          

PR 1595510
Total

Uncoded - Errors 0 0 0 0 0 0 74 0 0 0 0 74
Clear 79 44 58 25 191 104 255 92 71 8 73 1000
Cloudy 49 18 23 17 104 70 144 54 36 8 29 552
Fog 0 0 0 0 0 0 0 0 1 0 1 2
Rain 19 9 7 5 37 21 52 14 6 2 13 185
Snow/Blowing Snow 6 1 4 0 8 5 14 6 4 2 5 55
Severe Wind 0 0 1 0 1 1 0 1 0 0 0 4
Sleet or Hail 0 0 0 0 1 0 0 0 0 0 0 1
Other 1 0 1 0 0 2 5 1 1 0 0 11

Total 154 72 94 47 342 203 544 168 119 20 121 1884

Pavement Conditions

M-153/Sheldon Rd 
Intersection:                                                         

MP 3.428 - 3.542                                                                                
PR 1595510

M-153:                                                     
Sheldon Rd to Morton 

Taylor Rd                                                                   
MP 3.542 - 3.893                                                                                                             

PR 1595510

M-153/Morton Taylor Rd 
Intersection                                                                                       

MP 3.893 - 4.083                                                                                                          
PR 1595510

M-153:                                                                                
Morton Taylor Rd to 

Lilley Rd                                                                                
MP 4.083 - 4.390                                                                                          

PR 1595510

M-153/Lilley Rd Intersection                                                                      
MP 4.390 - 4.580                                                                                        

PR 1595510

M-153:                                                                                           
Lilley Rd to Haggerty Rd                                                                              

MP 4.580 - 4.885                                                                                                 
PR 1595510

M-153/Haggerty Rd 
Intersection                                                                                

MP 4.885 - 5.075                                                                              
PR 1595510

M-153/E M-153/S I-275 Ramp 
intersection                                                                       

MP 5.075 - 5.271                                                                                      
PR 1595510

M-153/N I-275/M-153 Ramp 
Intersection                                                                      

MP 5.271 - 5.496                                                                                        
PR 1595510

M-153:                                                                             
N I-275/M-153 Ramp to 

Lotz Rd                                                                               
MP 5.496 - 5.680                                                                                     

PR 1595510

M-153/Lotz Rd Intersection                                                                            
MP 5.680 - 5.832                                                                                          

PR 1595510
Total

Uncoded - Errors 1 0 3 0 3 1 97 0 2 0 1 108
Dry 110 54 72 38 255 149 345 122 81 13 103 1342
Wet 34 17 14 6 70 45 83 35 30 6 16 356
Icy 3 0 2 0 6 1 6 6 3 0 0 27
Snow/Blowing Snow 3 1 3 3 7 4 7 3 2 1 1 35
Muddy 0 0 0 0 0 0 0 0 0 0 0 0
Slushy 3 0 0 0 0 1 2 1 1 0 0 8
Covered With Debris 0 0 0 0 0 0 1 0 0 0 0 1
Other 0 0 0 0 1 2 3 1 0 0 0 7

Total 154 72 94 47 342 203 544 168 119 20 121 1884
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YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5
2007 2008 2009 2010 2011

-  -  - -  - -  -
Provide Median %REDUCTION 15%

386 349 366 343 347
384 345 360 343 346

2 4 6 0 1
-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -

# of A-injuries: 10  For reference only
# of Fatalilties: 3  For reference only; "Q" accounts 

 for the risk of a fatality.
PROJECT COST ESTIMATE : $4,532,000  If unknown, enter "0" (zero).
ADTb (before-volume) 1.0  You may change these
ADTa (after-volume) 1.0  default ADT values.
# OF YEARS OF DATA: 5.00 3 to 5 years should be used. 
RATE OF INFLATION: 2.50%
AREA TYPE: 2 (1 = RURAL, 2 = URBAN, 3 = BETWEEN)

REMARKS:
0 M-153 Crash Analysis - Crash Pattern #1-1

M-153 from Sheldon Rd to Lotz Rd
1595110
3.428-5.832
Provide Median

A-Injured or Killed Persons

Number of Crashes

PDO+Minor Inj Crashes
A-Injured or Killed Persons

Number of Crashes
PDO+Minor Inj Crashes

Number of Crashes
PDO+Minor Inj Crashes

   NUMBER OF CRASHES OR INJURED PERSONS.

Number of Crashes
PDO+Minor Inj Crashes
A-Injured or Killed Persons

PDO+Minor Inj Crashes
A-Injured or Killed Persons

A-Injured or Killed Persons

Number of Crashes



TOR '11 Date 11-Jul-12
Project: M-153 Crash Analysis - Crash Pattern #1-1 City/Twp. Canton

Prepared By: Bergmann Associates County Wayne
PR: 1595110 PR MP Range:
CS: 82081 CS MP Range: 3.428-5.832

The method of evaluating crash costs, used below, is given on page 67 of Roy
Jorgensen's report of Highway Safety Improvement Criteria, 1966 edition.  This
same method is given in the Bureau of Public Roads IM21-3-67. In 1994 we 
have adapted the Q formula to blend Fatalities and A-injuries only.
In the following analysis the costs provided by the National Safety Council 
are : 2008 NSC VALUES:

 
Death $1,300,000 =FATCOST
Disabling (A) injury: $63,500 =INJCOST
PDO and/or Minor Injury Crash: $8,300 =PDOCOST

BTOTAL = ADTa/ADTbx(QxR1+(PDOCOSTxR2))

WHERE:

BTOTAL= Total Benefit in Dollars Over Years Used $2,611,472
ADTa   = Average traffic volume after the improvement 1.1
ADTb   = Average traffic volume before the improvement 1.0
R1     = Reduction in fatalities and A-Injuries Combined. 2.0
R2     = Reduction in Minor (no A-Injuries or Fatalities) crashes: 266.7
Q    = [FATCOST+((I/F)XINJCOST)]/[1+(I/F)]
= [1,130,000+(7.21 x 61,600)] / [1+7.21]  $191,700

for AREA TYPE  ERR
I/F    = 7.21

Q-Reference Q A-Inuries Fatalities I/F
RURAL $212,800 5685 937 6.07
URBAN $191,700 8934 1239 7.21
BETWEEN $200,000 14619 2176 6.72
Data from Safety Programs Unit; E. Line.
5-Year Statewide Trunkline Crash Figures Used.
(From 1-1-05 Through 12-31-09).  See DATA 2009.

Time of Return (T.O.R.) is  based on .... 5.0  years of data.

NOINFB =No-Inflation Annual Benefit=BTOTAL/years $522,294
------

With an inflation rate of   .......... 2.50%

B=Annual Benefit=Present Value (with Inflation) $668,581

C = Project  Cost $4,532,000

TOR=C/B=COST/ANNUAL BENEFIT= 6.78

COMPUTED BENEFITS DERIVED THROUGH CRASH  REDUCTION

3.428-5.832



YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5
2007 2008 2009 2010 2011

-  -  - -  - -  -
Add indirect left-turn treatments%REDUCTION 26%

105 91 92 88 75
104 88 91 88 74

1 3 1 0 1
-  -  - -  - -  -
Provide Median %REDUCTION 15%

27 26 21 24 22
26 26 21 24 22

1 0 0 0 0
-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -

# of A-injuries: 6  For reference only
# of Fatalilties: 1  For reference only; "Q" accounts 

 for the risk of a fatality.
PROJECT COST ESTIMATE : $871,000  If unknown, enter "0" (zero).
ADTb (before-volume) 1.0  You may change these
ADTa (after-volume) 1.0  default ADT values.
# OF YEARS OF DATA: 5.00 3 to 5 years should be used. 
RATE OF INFLATION: 2.50%
AREA TYPE: 2 (1 = RURAL, 2 = URBAN, 3 = BETWEEN)

REMARKS:

   NUMBER OF CRASHES OR INJURED PERSONS.

Number of Crashes
PDO+Minor Inj Crashes
A-Injured or Killed Persons

PDO+Minor Inj Crashes
A-Injured or Killed Persons

A-Injured or Killed Persons

Number of Crashes

A-Injured or Killed Persons

Number of Crashes

PDO+Minor Inj Crashes
A-Injured or Killed Persons

Number of Crashes
PDO+Minor Inj Crashes

Number of Crashes
PDO+Minor Inj Crashes

0 M-153 Crash Analysis - Crash Pattern #1-2
M-153 / Haggerty Rd Intersection
4706524
7.736-8.114
Indirect Left Turns



TOR '11 Date 11-Jul-12
Project: M-153 Crash Analysis - Crash Pattern #1-2 City/Twp. Canton

Prepared By: Bergmann Associates County Wayne
PR: 4706524 PR MP Range:
CS: - CS MP Range: -

The method of evaluating crash costs, used below, is given on page 67 of Roy
Jorgensen's report of Highway Safety Improvement Criteria, 1966 edition.  This
same method is given in the Bureau of Public Roads IM21-3-67. In 1994 we 
have adapted the Q formula to blend Fatalities and A-injuries only.
In the following analysis the costs provided by the National Safety Council 
are : 2008 NSC VALUES:

 
Death $1,300,000 =FATCOST
Disabling (A) injury: $63,500 =INJCOST
PDO and/or Minor Injury Crash: $8,300 =PDOCOST

BTOTAL = ADTa/ADTbx(QxR1+(PDOCOSTxR2))

WHERE:

BTOTAL= Total Benefit in Dollars Over Years Used #########
ADTa   = Average traffic volume after the improvement 1.1
ADTb   = Average traffic volume before the improvement 1.0
R1     = Reduction in fatalities and A-Injuries Combined. 1.7
R2     = Reduction in Minor (no A-Injuries or Fatalities) crashes: 133.6
Q    = [FATCOST+((I/F)XINJCOST)]/[1+(I/F)]
= [1,130,000+(7.21 x 61,600)] / [1+7.21]  $191,700

for AREA TYPE  ERR
I/F    = 7.21

Q-Reference Q A-Inuries Fatalities I/F
RURAL $212,800 5685 937 6.07
URBAN $191,700 8934 1239 7.21
BETWEEN $200,000 14619 2176 6.72
Data from Safety Programs Unit; E. Line.
5-Year Statewide Trunkline Crash Figures Used.
(From 1-1-05 Through 12-31-09).  See DATA 2009.

Time of Return (T.O.R.) is  based on .... 5.0  years of data.

NOINFB =No-Inflation Annual Benefit=BTOTAL/years $292,475
------

With an inflation rate of   .......... 2.50%

B=Annual Benefit=Present Value (with Inflation) $374,393

C = Project  Cost $871,000

TOR=C/B=COST/ANNUAL BENEFIT= 2.33

COMPUTED BENEFITS DERIVED THROUGH CRASH  REDUCTION

7.736-8.114



YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5
2007 2008 2009 2010 2011

-  -  - -  - -  -
Add Dual Left Turns %REDUCTION 20%

1 0 0 0 0
4 2 5 3 5

-  -  - -  - -  -
Add Dual Left Turns %REDUCTION 8%

23 12 12 16 10

-  -  - -  - -  -
Add Dual Left Turns %REDUCTION 29%

0 1 0 0 0
10 6 12 7 2

-  -  - -  - -  -
Add Dual Left Turns %REDUCTION 32%

50 44 45 40 47

-  -  - -  - -  -
Add Dual Left Turns %REDUCTION 50%

1 1 0 2 0

-  -  - -  - -  -
Add Dual Left Turns %REDUCTION 75%

1 2 1 3 1

# of A-injuries: 6  For reference only
# of Fatalilties: 1  For reference only; "Q" accounts 

 for the risk of a fatality.
PROJECT COST ESTIMATE : $528,000  If unknown, enter "0" (zero).
ADTb (before-volume) 1.0  You may change these
ADTa (after-volume) 1.0  default ADT values.
# OF YEARS OF DATA: 5.00 3 to 5 years should be used. 
RATE OF INFLATION: 2.50%
AREA TYPE: 2 (1 = RURAL, 2 = URBAN, 3 = BETWEEN)

REMARKS:

   NUMBER OF CRASHES OR INJURED PERSONS.

Sideswipe Minor Injury Crashes

Right Angle PDO Crashes

Rear End PDO Crashes

Rear End Fatal/A Crashes
Rear End Minor Injury Crashes

Right Angle Fatal/A Crashes
Right Angle Minor Injury Crashes

Head-on Minor Injury Crashes

0 M-153 Crash Analysis - Crash Pattern #1-3
M-153 / Haggerty Rd Intersection
1595510
4.885-5.075
Add Dual Left Turn



TOR '11 Date 11-Jul-12
Project: M-153 Crash Analysis - Crash Pattern #1-3 City/Twp. Canton

Prepared By: Bergmann Associates County Wayne
PR: 1595510 PR MP Range:
CS: 82081 CS MP Range: 4.885-5.075

The method of evaluating crash costs, used below, is given on page 67 of Roy
Jorgensen's report of Highway Safety Improvement Criteria, 1966 edition.  This
same method is given in the Bureau of Public Roads IM21-3-67. In 1994 we 
have adapted the Q formula to blend Fatalities and A-injuries only.
In the following analysis the costs provided by the National Safety Council 
are : 2008 NSC VALUES:

 
Death $1,300,000 =FATCOST
Disabling (A) injury: $63,500 =INJCOST
PDO and/or Minor Injury Crash: $8,300 =PDOCOST

BTOTAL = ADTa/ADTbx(QxR1+(PDOCOSTxR2))

WHERE:

BTOTAL= Total Benefit in Dollars Over Years Used $1,024,817
ADTa   = Average traffic volume after the improvement 1.1
ADTb   = Average traffic volume before the improvement 1.0
R1     = Reduction in fatalities and A-Injuries Combined. 0.49
R2     = Reduction in Minor (no A-Injuries or Fatalities) crashes: 100.93
Q    = [FATCOST+((I/F)XINJCOST)]/[1+(I/F)]
= [1,130,000+(7.21 x 61,600)] / [1+7.21]  $191,700

for AREA TYPE  ERR
I/F    = 7.21

Q-Reference Q A-Inuries Fatalities I/F
RURAL $212,800 5685 937 6.07
URBAN $191,700 8934 1239 7.21
BETWEEN $200,000 14619 2176 6.72
Data from Safety Programs Unit; E. Line.
5-Year Statewide Trunkline Crash Figures Used.
(From 1-1-05 Through 12-31-09).  See DATA 2009.

Time of Return (T.O.R.) is  based on .... 5.0  years of data.

NOINFB =No-Inflation Annual Benefit=BTOTAL/years $204,963
------

With an inflation rate of   .......... 2.50%

B=Annual Benefit=Present Value (with Inflation) $262,370

C = Project  Cost $528,000

TOR=C/B=COST/ANNUAL BENEFIT= 2.01

COMPUTED BENEFITS DERIVED THROUGH CRASH  REDUCTION

4.885-5.075



YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5
2007 2008 2009 2010 2011

-  -  - -  - -  -
Install Lighting %REDUCTION 30%

335 275 295 279 261
333 271 291 279 263

2 4 4 0 1
-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -

# of A-injuries: 10  For reference only
# of Fatalilties: 3  For reference only; "Q" accounts 

 for the risk of a fatality.
PROJECT COST ESTIMATE : $90,000  If unknown, enter "0" (zero).
ADTb (before-volume) 1.0  You may change these
ADTa (after-volume) 1.0  default ADT values.
# OF YEARS OF DATA: 5.00 3 to 5 years should be used. 
RATE OF INFLATION: 2.50%
AREA TYPE: 2 (1 = RURAL, 2 = URBAN, 3 = BETWEEN)

REMARKS:

   NUMBER OF CRASHES OR INJURED PERSONS.

Number of Crashes
PDO+Minor Inj Crashes
A-Injured or Killed Persons

PDO+Minor Inj Crashes
A-Injured or Killed Persons

A-Injured or Killed Persons

Number of Crashes

A-Injured or Killed Persons

Number of Crashes

PDO+Minor Inj Crashes
A-Injured or Killed Persons

Number of Crashes
PDO+Minor Inj Crashes

Number of Crashes
PDO+Minor Inj Crashes

0 M-153 Crash Analysis - Crash Pattern #2
Signalized Intersections on M-153 from Sheldon to Lotz Rd
1595110
Varies
Install Lighting



TOR '11 Date 11-Jul-12
Project: M-153 Crash Analysis - Crash Pattern #2 City/Twp. Canton

Prepared By: Bergmann Associates County Wayne
PR: 1595110 PR MP Range:
CS: 82081 CS MP Range: Varies

The method of evaluating crash costs, used below, is given on page 67 of Roy
Jorgensen's report of Highway Safety Improvement Criteria, 1966 edition.  This
same method is given in the Bureau of Public Roads IM21-3-67. In 1994 we 
have adapted the Q formula to blend Fatalities and A-injuries only.
In the following analysis the costs provided by the National Safety Council 
are : 2008 NSC VALUES:

 
Death $1,300,000 =FATCOST
Disabling (A) injury: $63,500 =INJCOST
PDO and/or Minor Injury Crash: $8,300 =PDOCOST

BTOTAL = ADTa/ADTbx(QxR1+(PDOCOSTxR2))

WHERE:

BTOTAL= Total Benefit in Dollars Over Years Used #########
ADTa   = Average traffic volume after the improvement 1.1
ADTb   = Average traffic volume before the improvement 1.0
R1     = Reduction in fatalities and A-Injuries Combined. 3.3
R2     = Reduction in Minor (no A-Injuries or Fatalities) crashes: 431.1
Q    = [FATCOST+((I/F)XINJCOST)]/[1+(I/F)]
= [1,130,000+(7.21 x 61,600)] / [1+7.21]  $191,700

for AREA TYPE  ERR
I/F    = 7.21

Q-Reference Q A-Inuries Fatalities I/F
RURAL $212,800 5685 937 6.07
URBAN $191,700 8934 1239 7.21
BETWEEN $200,000 14619 2176 6.72
Data from Safety Programs Unit; E. Line.
5-Year Statewide Trunkline Crash Figures Used.
(From 1-1-05 Through 12-31-09).  See DATA 2009.

Time of Return (T.O.R.) is  based on .... 5.0  years of data.

NOINFB =No-Inflation Annual Benefit=BTOTAL/years $850,489
------

With an inflation rate of   .......... 2.50%

B=Annual Benefit=Present Value (with Inflation) $1,088,698

C = Project  Cost $90,000

TOR=C/B=COST/ANNUAL BENEFIT= 0.08

COMPUTED BENEFITS DERIVED THROUGH CRASH  REDUCTION

Varies



Memorandum

Crash Analysis: M-153 & I-275 Interchange Ramps
CS 82292, 82293 -  JN 115117
PR # 1595802 MP 0.000 – 0.405: WB M-153 to NB I-275 Ramp
PR # 1595707 MP 0.000 – 0.247: WB M-153 to SB I-275 Ramp
PR# 1595710  MP 0.000 – 0.236: EB M-153 to NB I-275 Ramp
PR # 1595705 MP 0.000 – 0.318: EB M-153 to SB I-275 Ramp
PR # 1595801 MP 0.000 – 0.412: NB I-275 to M-153 Ramp
PR# 1595706  MP 0.000 – 0.377: SB I-275 to M-153 Ramp

1) Crash Analysis
A crash analysis for the I-275 ramps at the M-153 interchange was conducted for a five-year
period between January 1st, 2007 and December 31st, 2011.  The crash data utilized in this
analysis was developed from MDOT single line crash data.

Overall trends for these ramp segments are that approximately fifty one percent (51%) of the
overall crashes were rear end straight crashes with the next most frequent crash type being
side swipe same crashes consisting of approximately thirteen percent (13%) and fixed object
crashes consisting of approximately eleven percent (11%) of the overall total.  The ramps with
the highest percentage of total crashes for the analysis period were the south I-275 exit to M-
153 ramp, which accounted for forty six percent (46%), and the north I-275 exit to M-153 ramp,
which accounted for thirty three percent (33%) of the total crashes.

As part of this analysis, crash rates, frequencies, and casualty ratios have been calculated to
examine each of the road segments within the limits of the analysis.  Crash rates compare the
number of crashes occurring in a road segment or intersection to the volume of traffic utilizing
the roadway facility.  The crash rates that have been calculated in this analysis include total
crash rates, fatal crash rates, injury crash rates, and property damage only (PDO) crash rates.
Road segment crash rates are expressed in terms of “crashes per 100 million vehicle miles
traveled”.  Crash frequencies compare the total number of crashes that occur during the
evaluation period to time.  Road segment crash frequencies are in terms of “crashes per year
per mile”.  Casualty ratios compare the number of injury and fatal crashes to the total number
of crashes in the evaluation period.

The calculated crash rates, frequencies, and casualty ratios have been compared to either
statewide  averages  from  the  Michigan  Office  of  Highway  Safety  Planning  (MOHSP)  or  to
regional averages for similar facilities published by the Southeast Michigan Council of
Governments (SEMCOG).  Detailed analysis of each of the above road segments are shown in
the following sections.  The distribution of crashes by type of collision and location are shown in
the following table.



Memorandum

Crash Type
Location (See Key Below)

Total Percentage
1 2 3 4 5 6

Angle Straight 0 0 1 0 1 3 5 6.3%
Angle Turn 0 0 0 0 0 1 1 0.7%
Backing 0 0 0 0 1 1 2 1.4%
Dual Right Turn 0 0 0 0 0 1 1 0.7%
Fixed Object 4 2 3 1 6 4 20 11.1%
Head On 0 0 0 0 1 0 1 0.7%
Overturn 0 0 0 0 2 0 2 1.4%
Rear End Drive 0 0 0 0 0 1 1 0.7%
Rear End Right Turn 0 0 0 0 2 6 8 5.6%
Rear End Left Turn 0 0 0 0 2 0 2 1.4%
Rear End Straight 1 0 6 4 26 37 74 51.4%
Side-Swipe Same 2 1 1 2 5 7 18 12.5%
Misc. Multiple Vehicle 0 0 0 0 0 2 2 1.4%
Misc. Single Vehicle 0 1 1 0 2 3 7 4.9%

Total 7 4 12 7 48 66 144 100.0%

Location Key

1. Segment: WB M-153 to NB I-275 Ramp
(PR 1595802: MP 0.000 – 0.405)

4. Segment: EB M-153 to SB I-275 Ramp
(PR 1595705: MP 0.000 – 0.318)

2. Segment:  WB M-153 to SB I-275 Ramp
(PR 1595707: MP 0.000 – 0.247)

5. Segment: NB I-275 to M-153 Ramp
(PR 1595801: MP 0.000 – 0.412)

3. Segment: EB M-153 to NB I-275 Ramp
(PR 1595710: MP 0.000 – 0.236)

6. Segment: SB I-275 to M-153 Ramp
(PR 1595706  MP 0.000 – 0.377)

Location (See Key)

1 2 3 4 5 6

Calculated Crash Rate1 96.87 182.21 199.71 208.32 628.21 438.14

Average Crash Rate2 288.90 288.90 288.90 288.90 288.90 288.90

Location (See Key)

1 2 3 4 5 6

Casualty Ratio 0.00 0.00 0.08 0.00 0.17 0.18
Average Casualty Ratio1 0.25 0.25 0.23 0.25 0.23 0.19

Table 1 Crash Analysis Summary

Table 2 Crash Rate Summary

1 Crash rates calculated in crashes per 100 million vehicle miles traveled
2 Average crash rates in number of crashes occurring per 100 million vehicle miles traveled from the Michigan Office of Highway

  Safety Planning (MOHSP)

Table 3 Casualty Ratio Summary

1 Average casualty ratio values for freeway facilities with similar traffic volumes published by the Southeast Michigan Council of
Governments (SEMCOG)
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Location (See Key)

1 2 3 4 5 6

Crash Frequency1 3.46 3.24 10.17 4.40 23.30 35.01

Average Crash Frequency2 1.16 1.16 1.98 1.16 1.98 3.79

Location (See Key)
1 2 3 4 5 6

Number of Injury Crashes 0 0 1 0 8 12

Calculated Injury Crash Rate1 0 0 16.64 0 104.70 79.66

Average Injury Crash Rate2 52.9 52.9 52.9 52.9 52.9 52.9

Number of Fatal Crashes 0 0 0 0 0 0

Calculated Fatal Crash Rate1 0.00 0.00 0.00 0.00 0.00 0.00

Average Fatal Crash Rate3 0.90 0.90 0.90 0.90 0.90 0.90

Location (See Key)

1 2 3 4 5 6

Number of Property Damage
Only Crashes 7 4 11 7 40 54

Calculated PDO Crash Rate1 96.87 182.21 183.07 208.32 523.50 358.48

Average PDO Crash Rate2 235.1 235.1 235.1 235.1 235.1 235.1

1 Crash frequency calculated in crashes per year per mile of roadway
2 Average crash frequencies in crashes per year per mile for freeway facilities with similar traffic volumes published by the Southeast

Michigan Council of Governments (SEMCOG)

Table 4 Crash Frequency Summary

Table 5 Injury and Fatal Crash Rate Summary

1 Crash rates calculated in crashes per 100 million vehicle miles traveled
2 Average injury crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of Highway Safety
  Planning (MOHSP)

3 Average fatal crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of Highway Safety
 Planning (MOHSP)

Table 6 Property Damage Crash Rate Summary

1 Crash rates calculated in crashes per 100 million vehicle miles traveled
2 Average property damage only crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of
 Highway Safety Planning (MOHSP)
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1. WB M-153 to NB I-275 Ramp (PR 1595802: MP 0.000 – 0.405)
This 0.405 mile segment of roadway experienced seven (7) crashes within the five (5) year
analysis  period.   Four  (4)  (57.14%)  crashes  transpired  fixed  object  crashes,  two  (2)  (28.57%)
were side swipe same crashes, and one (1) (14.29%) was a rear end straight crash.  Of the four
(4) fixed object crashes, three (3) occurred within fifty (50) feet of the start of the ramp, two of
which transpired under rainy conditions and one in snowy conditions.

Of  the  seven  (7)  crashes  that  occurred,  there  were  zero  (0)  fatal  crashes  and  zero  (0)  injury
crashes.  All seven (7) crashes were PDO (Property Damage Only) crashes.

The crash rate for the above segment of roadway is 96.87 crashes per 100 million vehicle miles
traveled.  This is lower than the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within the same corridor are 0.00 and 0.00 crashes per 100 million vehicle miles traveled,
respectively,  which  are  both  lower  than  the  statewide  averages  of  52.9  injuries  and  0.90
fatalities per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.00 and 3.46 crashes
per year per mile, respectively.  The casualty ratio is lower and the crash frequency is higher
than regional averages of 0.25 and 1.16 crashes per year per mile, respectively.

2. WB M-153 to SB I-275 Ramp (PR 1595707: MP 0.000 – 0.247)
This 0.247 mile segment of roadway experienced four (4) crashes within the five (5) year
analysis period.  Two (2) (50.0%) crashes transpired as fixed object crashes, one (1) (25.0%) was
a side swipe same crash, and one (1) (25.0%) was a misc. single vehicle crash.

Of the four (4) crashes that occurred, there were zero (0) fatal crashes and zero (0) injury
crashes.  All four (4) crashes were PDO (Property Damage Only) crashes.

The crash rate for the above segment of roadway is 182.21 crashes per 100 million vehicle miles
traveled.  This is lower than the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within the same corridor are 0.00 and 0.00 crashes per 100 million vehicle miles traveled,
respectively, which are lower than the statewide averages of 52.9 injuries and 0.90 fatalities per
100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.00 and 3.24 crashes
per year per mile, respectively.  The casualty ratio is lower and the crash frequency is higher
than regional averages of 0.25 and 1.16 crashes per year per mile, respectively.

3. EB M-153 to NB I-275 Ramp (PR 1595710: MP 0.000 – 0.236)
This 0.236 mile segment of roadway experienced twelve (12) crashes within the five (5) year
analysis  period.   Six  (6)  (50.0%)  crashes  transpired  as  rear  end  straight  crashes,  three  (3)
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(25.00%) were fixed object crashes, one (1) (8.33) was an angle straight crash, one (1) (8.33)
was a side swipe same crash, and one (1) (8.33%) was a misc. single vehicle crash.

Of the twelve (12) crashes that occurred, there were zero (0) fatal crashes and one (1) injury
crash which did not result in an A-Level (incapacitating) injury.  The remaining eleven (11)
crashes were PDO (Property Damage Only) crashes.

The crash rate for the above segment of roadway is 199.71 crashes per 100 million vehicle miles
traveled.  This is lower than the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within  the  same  corridor  are  16.64  and  0.00  crashes  per  100  million  vehicle  miles  traveled,
respectively,  which  are  both  lower  than  the  statewide  averages  of  52.9  injuries  and  0.90
fatalities per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.08 and 10.17 crashes
per year per mile, respectively.  The casualty ratio is lower and the crash frequency is higher
than averages of 0.23 and 1.98 crashes per year per mile, respectively.

4. EB M-153 to SB I-275 Ramp (PR 1595705: MP 0.000 – 0.318)
This 0.318 mile segment of roadway experienced seven (7) crashes within the five (5) year
analysis  period.   Four  (4)  (57.14%)  crashes  transpired  as  rear  end  straight  crashes,  two  (2)
(10.42%) were side swipe same crashes, and one (1) (14.29%) was a fixed object crash.

Of  the  seven  (7)  crashes  that  occurred,  there  were  zero  (0)  fatal  crashes  and  zero  (0)  injury
crashes.  All seven (7) crashes were PDO (Property Damage Only) crashes.

The crash rate for the above segment of roadway is 208.32 crashes per 100 million vehicle miles
traveled.  This is lower than the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within the same corridor are 0.00 and 0.00 crashes per 100 million vehicle miles traveled,
respectively,  which  are  both  lower  than  the  statewide  averages  of  52.9  injuries  and  0.90
fatalities per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.00 and 4.40 crashes
per year per mile, respectively.  The casualty ratio is lower and the crash frequency is higher
than averages of 0.25 and 1.16 crashes per year per mile, respectively.

5. NB I-275 to M-153 Ramp (PR 1595801: MP 0.000 – 0.412)
This 0.412 mile segment of roadway experienced forty eight (48) crashes within the five (5) year
analysis period.  Twenty six (26) (54.17%) crashes transpired as rear end straight crashes, while
six (6) (12.50%) fixed object crashes, and five (5) (10.42%) side swipe same crashes also
occurred.  The remaining eleven (11) (22.91%) consisted of angle straight, backing, head on,
overturn, rear end right and left turn, and misc. single vehicle crashes.  As shown in the
attached crash diagrams, thirty eight (38) (79.17) crashes, constituting the majority of the total
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crashes, occurred within two hundred and fifty (250) feet of the NB I-275 exit ramp and M-153
intersection.

Of  the  forty  eight  (48)  crashes  that  occurred,  there  were  zero  (0)  fatal  crashes  and  eight  (8)
injury crashes.  Of the eight (8) injury crashes, one (1) was an A-Level (incapacitating) injury.
See Table 7 for details involving the A-Level injury crash.  The remaining forty (40) crashes were
PDO (Property Damage Only) crashes.

Location Severity
Crash
Type

Road
Surface

Condition

Weather
Condition

Alcohol
a factor

Notes (UD-10 Information)

MP 0.374
200’ South
of M-153

A
Single
Motor

Vehicle
Dry Clear No

UD-10 information states that Vehicle 1 was
traveling NB on the I-275 off-ramp when the
driver lost control and rolled the vehicle, partially
ejecting the driver. The driver was under the
influence of drugs but information on why the
driver lost control was not given and no citation
was given. Light conditions were dark and the
weather was clear.

The crash rate for the above segment of roadway is 628.21 crashes per 100 million vehicle miles
traveled.  This is significantly higher than the Michigan Office of Highway Safety Planning
(MOHSP) average crash rate of 288.9 crashes per 100 million vehicle miles traveled.   The injury
and  fatal  rates  within  the  same  corridor  are  104.70  and  0.00  crashes  per  100  million  vehicle
miles traveled, respectively.  The injury rate is higher and the fatal rate is lower than statewide
averages of 52.9 injuries and 0.90 fatalities per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.17 and 23.30 crashes
per year per mile, respectively.  The casualty ratio is lower and the crash frequency is higher
than regional averages of 0.23 and 1.98 crashes per year per mile, respectively.

6. SB I-275 to M-153 Ramp (PR 1595706: MP 0.000 – 0.377)
This 0.377 mile segment of roadway experienced sixty six (66) crashes within the five (5) year
analysis period.  Thirty seven (37) (56.06%) crashes transpired as rear end straight crashes,
while seven (7) (10.61%) side swipe same crashes, and six (6) (9.09%) rear end right turn
crashes also occurred.  The remaining sixteen (16) (24.24%) consisted of angle straight and turn,
backing, dual right turn, fixed object, rear end drive, misc. multiple vehicle, and misc. single
vehicle crashes.  As shown in the attached crash diagrams, fifty nine (59) (89.39%) of the
crashes, constituting the majority of the total crashes, occurred within two hundred (200) feet
of the SB I-275 ramp and M-153 signalized intersection.  Rear end crashes are common in areas
where traffic is required to stop, similar to signalized intersections.  In addition, based upon
field review, this intersection queues significantly during peak periods which also likely
contributes to several crashes.

Table 7 NB I-275 to M-153 Ramp – A-Level Injury Crash Details
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Of  the  sixty  six  (66)  crashes  that  occurred,  there  were  zero  (0)  fatal  crashes  and  twelve  (12)
injury crashes.  Of the twelve (12) injury crashes, zero (0) were A-Level (incapacitating) injuries.
The remaining fifty four (54) crashes were PDO (Property Damage Only) crashes.

The crash rate for the above segment of roadway is 438.14 crashes per 100 million vehicle miles
traveled.  This is higher than the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within  the  same  corridor  are  79.66  and  0.00  crashes  per  100  million  vehicle  miles  traveled,
respectively.  The injury rate is higher and the fatal rate is lower than statewide averages of
52.9 injuries and 0.90 fatalities per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.18 and 35.01 crashes
per year per mile, respectively.  The casualty ratio is lower and the crash frequency is higher
than averages of 0.19 and 3.79 crashes per year per mile, respectively.

Crash Concentration/Pattern Identification and Potential Crash Mitigation Strategies

Crash Pattern #1:  Crash concentrations were observed at each of the signalized intersections
located at the ends of the NB I-275 exit ramp and the SB I-275 exit ramp to M-153.  Due to the
high number of crashes occurring at these ramp terminals, both of these ramps exceeded the
Michigan Office of Highway Safety Planning average crash rate and together accounted for
approximately seventy nine percent (79.17%) of the total crashes noted in this interchange
ramps analysis.  As discussed earlier in this report, the majority of these crashes occurred as a
result of rear end straight crashes.  Rear end straight crashes accounted for fifty four percent
(54.17%) and fifty six percent (56.06%) of the crashes occurring at the NB I-275 exit ramp and
the SB I-275 exit ramp, respectively.

Countermeasure Recommendation: Review of the existing clearance intervals should be
provided for the signalized intersections to ensure adequate time is provided for motorists to
perceive the changing signal phases and react accordingly.

Right-of-Way Impacts:  None

Estimated Cost:  $7,000

A Time of Return (TOR) analysis was conducted per the MDOT methodology given in the
Bureau of Public Roads IM-21-3-67 as adapted using the Q formula to blend fatalities and A-
injuries only.  The results of this analysis show a cost-to-annual benefit ratio (C/B) of 0.42.
See the end of this section for the results of this analysis.



Memorandum

Crash Pattern #2:  Sixteen (16) fixed object crashes occurred within the I-275 / M-153
interchange.  Fixed object crashes are common in areas where tight curvature is present,
similar to freeway interchanges.

Countermeasure Recommendation: Review of the existing superelevation rates should be
provided.  Improved superelevation rates could reduce the potential for vehicles to leave the
roadway by improving centrifugal forces while traversing horizontal curvature.

Right-of-Way Impacts:  None

Estimated Cost:  None



Time Period January 1st, 2007 to December 31st, 2011
Number of Years 5

1 2 3 4 5 6

Crash Type
WB M-153 to NB I-275 Ramp:                                                                                                         

MP 0.000 - 0.405                                                                                                   
PR 1595802

WB M-153 to SB I-275 Ramp:                                                                                      
MP 0.000 - 0.247                                                                                                       

PR 1595707

EB M-153 to NB I-275 Ramp:                                                                                      
MP 0.000 - 0.236                                                                                                             

PR 1595710

EB M-153 to SB I-275 Ramp:                                                                                             
MP 0.000 - 0.318                                                                                                                       

PR 1595705

NB I-275 to M-153 Ramp:                                                                                     
MP 0.000 - 0.412                                                                                                                         

PR 1595801

SB I-275 to M-153 Ramp:                                                                                          
MP 0.000 - 0.377                                                                                                                        

PR 1595706
Total Percentage

Angle Straight 0 0 1 0 1 3 5 3.5%
Angle Turn 0 0 0 0 0 1 1 0.7%
Backing 0 0 0 0 1 1 2 1.4%
Dual Right Turn 0 0 0 0 0 1 1 0.7%
Fixed Object 4 2 3 1 6 4 20 13.9%
Head On 0 0 0 0 1 0 1 0.7%
Overturn 0 0 0 0 2 0 2 1.4%
Rear End Drive 0 0 0 0 0 1 1 0.7%
Rear End Right Turn 0 0 0 0 2 6 8 5.6%

Rear End Left Turn 0 0 0 0 2 0 2 1.4%

Rear End Straight 1 0 6 4 26 37 74 51.4%

Side-Swipe Same 2 1 1 2 5 7 18 12.5%

Misc. Multiple Vehicle 0 0 0 0 0 2 2 1.4%
Misc. Single Vehicle 0 1 1 0 2 3 7 4.9%

Total 7 4 12 7 48 66 144 100.0%

WB M-153 to NB I-275 Ramp:                                                                                                         
MP 0.000 - 0.405                                                                                                   

PR 1595802

WB M-153 to SB I-275 Ramp:                                                                                      
MP 0.000 - 0.247                                                                                                       

PR 1595707

EB M-153 to NB I-275 Ramp:                                                                                      
MP 0.000 - 0.236                                                                                                             

PR 1595710

EB M-153 to SB I-275 Ramp:                                                                                             
MP 0.000 - 0.318                                                                                                                       

PR 1595705

NB I-275 to M-153 Ramp:                                                                                     
MP 0.000 - 0.412                                                                                                                         

PR 1595801

SB I-275 to M-153 Ramp:                                                                                          
MP 0.000 - 0.377                                                                                                                        

PR 1595706

AADT 9777 4870 13951 5790 10162 21894
Length of Roadway Segment 0.41 0.25 0.24 0.32 0.41 0.38

Calculated Crash Rate* 96.87 182.21 199.71 208.32 628.21 438.14
Average Crash Rate** 288.9 288.9 288.9 288.9 288.9 288.9

Casualty Ratio* 0.00 0.00 0.08 0.00 0.17 0.18
Average Casualty Ratio** 0.25 0.25 0.23 0.25 0.23 0.19

Crash Frequency* 3.46 3.24 10.17 4.40 23.30 35.01
Average Crash Frequency** 1.16 1.16 1.98 1.16 1.98 3.79

Crash Severity
WB M-153 to NB I-275 Ramp:                                                                                                         

MP 0.000 - 0.405                                                                                                   
PR 1595802

WB M-153 to SB I-275 Ramp:                                                                                      
MP 0.000 - 0.247                                                                                                       

PR 1595707

EB M-153 to NB I-275 Ramp:                                                                                      
MP 0.000 - 0.236                                                                                                             

PR 1595710

EB M-153 to SB I-275 Ramp:                                                                                             
MP 0.000 - 0.318                                                                                                                       

PR 1595705

NB I-275 to M-153 Ramp:                                                                                     
MP 0.000 - 0.412                                                                                                                         

PR 1595801

SB I-275 to M-153 Ramp:                                                                                          
MP 0.000 - 0.377                                                                                                                        

PR 1595706
Total

Injury 0 0 1 0 7 12 20
A Level Injury 0 0 0 0 1 0 1
Fatal 0 0 0 0 0 0 0
PDO 7 4 11 7 40 54 123

Total 7 4 12 7 48 66 144

WB M-153 to NB I-275 Ramp:                                                                                                         
MP 0.000 - 0.405                                                                                                   

PR 1595802

WB M-153 to SB I-275 Ramp:                                                                                      
MP 0.000 - 0.247                                                                                                       

PR 1595707

EB M-153 to NB I-275 Ramp:                                                                                      
MP 0.000 - 0.236                                                                                                             

PR 1595710

EB M-153 to SB I-275 Ramp:                                                                                             
MP 0.000 - 0.318                                                                                                                       

PR 1595705

NB I-275 to M-153 Ramp:                                                                                     
MP 0.000 - 0.412                                                                                                                         

PR 1595801

SB I-275 to M-153 Ramp:                                                                                          
MP 0.000 - 0.377                                                                                                                        

PR 1595706

Injury Crash Rate* 0.00 0.00 16.64 0.00 104.70 79.66
Average Injury Crash Rate** 52.9 52.9 52.9 52.9 52.9 52.9

Property Damage Crash Rate* 96.87 182.21 183.07 208.32 523.50 358.48
Average PDO Crash Rate** 235.1 235.1 235.1 235.1 235.1 235.1

Fatal Crash Rate* 0.00 0.00 0.00 0.00 0.00 0.00
Average Fatal Crash Rate** 0.9 0.9 0.9 0.9 0.9 0.9

M-153 & I-275 Interchange Ramps Crash Analysis - Crash Tables



Time Period January 1st, 2007 to December 31st, 2011
Number of Years 5

M-153 & I-275 Interchange Ramps Crash Analysis - Crash Tables

Light Condition
WB M-153 to NB I-275 Ramp:                                                                                                         

MP 0.000 - 0.405                                                                                                   
PR 1595802

WB M-153 to SB I-275 Ramp:                                                                                      
MP 0.000 - 0.247                                                                                                       

PR 1595707

EB M-153 to NB I-275 Ramp:                                                                                      
MP 0.000 - 0.236                                                                                                             

PR 1595710

EB M-153 to SB I-275 Ramp:                                                                                             
MP 0.000 - 0.318                                                                                                                       

PR 1595705

NB I-275 to M-153 Ramp:                                                                                     
MP 0.000 - 0.412                                                                                                                         

PR 1595801

SB I-275 to M-153 Ramp:                                                                                          
MP 0.000 - 0.377                                                                                                                        

PR 1595706
Total

Dark 0 2 0 1 4 10 17
Dawn 0 1 0 0 5 2 8
Daylight 6 1 12 5 32 42 98
Dusk 1 0 0 1 7 12 21
Unknown 0 0 0 0 0 0 0

Total 7 4 12 7 48 66 144

Weather Conditions
WB M-153 to NB I-275 Ramp:                                                                                                         

MP 0.000 - 0.405                                                                                                   
PR 1595802

WB M-153 to SB I-275 Ramp:                                                                                      
MP 0.000 - 0.247                                                                                                       

PR 1595707

EB M-153 to NB I-275 Ramp:                                                                                      
MP 0.000 - 0.236                                                                                                             

PR 1595710

EB M-153 to SB I-275 Ramp:                                                                                             
MP 0.000 - 0.318                                                                                                                       

PR 1595705

NB I-275 to M-153 Ramp:                                                                                     
MP 0.000 - 0.412                                                                                                                         

PR 1595801

SB I-275 to M-153 Ramp:                                                                                          
MP 0.000 - 0.377                                                                                                                        

PR 1595706
Total

Uncoded - Errors 0 0 0 0 0 1 1
Clear 1 0 2 2 22 34 61
Cloudy 0 2 6 2 12 17 39
Fog 0 0 0 0 0 0 0
Rain 5 0 4 0 6 5 20
Snow/Blowing Snow 1 2 0 3 8 9 23
Severe Wind 0 0 0 0 0 0 0
Sleet or Hail 0 0 0 0 0 0 0
Other 0 0 0 0 0 0 0

Total 7 4 12 7 48 66 144

Pavement Conditions
WB M-153 to NB I-275 Ramp:                                                                                                         

MP 0.000 - 0.405                                                                                                   
PR 1595802

WB M-153 to SB I-275 Ramp:                                                                                      
MP 0.000 - 0.247                                                                                                       

PR 1595707

EB M-153 to NB I-275 Ramp:                                                                                      
MP 0.000 - 0.236                                                                                                             

PR 1595710

EB M-153 to SB I-275 Ramp:                                                                                             
MP 0.000 - 0.318                                                                                                                       

PR 1595705

NB I-275 to M-153 Ramp:                                                                                     
MP 0.000 - 0.412                                                                                                                         

PR 1595801

SB I-275 to M-153 Ramp:                                                                                          
MP 0.000 - 0.377                                                                                                                        

PR 1595706
Total

Uncoded - Errors 0 0 0 0 0 2 2
Dry 1 0 3 3 30 43 80
Wet 4 0 8 0 10 9 31
Icy 1 3 0 4 1 4 13
Snow/Blowing Snow 1 1 0 0 7 5 14
Muddy 0 0 0 0 0 0 0
Slushy 0 0 1 0 0 2 3
Covered With Debris 0 0 0 0 0 0 0
Other 0 0 0 0 0 1 1
Total 7 4 12 7 48 66 144
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YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5
2007 2008 2009 2010 2011

-  -  - -  - -  -
Improve Signal Timing %REDUCTION 8%

17 20 15 21 25
17 20 15 21 25

0 0 0 0 0
-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -

# of A-injuries: 10  For reference only
# of Fatalilties: 3  For reference only; "Q" accounts 

 for the risk of a fatality.
PROJECT COST ESTIMATE : $7,000  If unknown, enter "0" (zero).
ADTb (before-volume) 1.0  You may change these
ADTa (after-volume) 1.0  default ADT values.
# OF YEARS OF DATA: 5.00 3 to 5 years should be used. 
RATE OF INFLATION: 2.50%
AREA TYPE: 2 (1 = RURAL, 2 = URBAN, 3 = BETWEEN)

REMARKS:
0 I-275 Ramps Crash Analysis - Crash Pattern #1

I-275 / M-153 Signalized Ramps
1595801 & 1595706
Varies
Improve Signal Timing

A-Injured or Killed Persons

Number of Crashes

PDO+Minor Inj Crashes
A-Injured or Killed Persons

Number of Crashes
PDO+Minor Inj Crashes

Number of Crashes
PDO+Minor Inj Crashes

   NUMBER OF CRASHES OR INJURED PERSONS.

Number of Crashes
PDO+Minor Inj Crashes
A-Injured or Killed Persons

PDO+Minor Inj Crashes
A-Injured or Killed Persons

A-Injured or Killed Persons

Number of Crashes



TOR '11 Date 11-Jul-12
Project: I-275 Ramps Crash Analysis - Crash Pattern #1 City/Twp. Canton

Prepared By: Bergmann Associates County Wayne
PR: 1595801 & 1595706 PR MP Range:
CS: - CS MP Range: -

The method of evaluating crash costs, used below, is given on page 67 of Roy
Jorgensen's report of Highway Safety Improvement Criteria, 1966 edition.  This
same method is given in the Bureau of Public Roads IM21-3-67. In 1994 we 
have adapted the Q formula to blend Fatalities and A-injuries only.
In the following analysis the costs provided by the National Safety Council 
are : 2008 NSC VALUES:

 
Death $1,300,000 =FATCOST
Disabling (A) injury: $63,500 =INJCOST
PDO and/or Minor Injury Crash: $8,300 =PDOCOST

BTOTAL = ADTa/ADTbx(QxR1+(PDOCOSTxR2))

WHERE:

BTOTAL= Total Benefit in Dollars Over Years Used $64,680
ADTa   = Average traffic volume after the improvement 1.1
ADTb   = Average traffic volume before the improvement 1.0
R1     = Reduction in fatalities and A-Injuries Combined. 0.0
R2     = Reduction in Minor (no A-Injuries or Fatalities) crashes: 7.8
Q    = [FATCOST+((I/F)XINJCOST)]/[1+(I/F)]
= [1,130,000+(7.21 x 61,600)] / [1+7.21]  $191,700

for AREA TYPE  ERR
I/F    = 7.21

Q-Reference Q A-Inuries Fatalities I/F
RURAL $212,800 5685 937 6.07
URBAN $191,700 8934 1239 7.21
BETWEEN $200,000 14619 2176 6.72
Data from Safety Programs Unit; E. Line.
5-Year Statewide Trunkline Crash Figures Used.
(From 1-1-05 Through 12-31-09).  See DATA 2009.

Time of Return (T.O.R.) is  based on .... 5.0  years of data.

NOINFB =No-Inflation Annual Benefit=BTOTAL/years $12,936
------

With an inflation rate of   .......... 2.50%

B=Annual Benefit=Present Value (with Inflation) $16,559

C = Project  Cost $7,000

TOR=C/B=COST/ANNUAL BENEFIT= 0.42

COMPUTED BENEFITS DERIVED THROUGH CRASH  REDUCTION

Varies
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Crash Analysis: I-275 from Cherry Hill Rd to Warren Rd
CS 82292, 82293 -  JN 115117
PR # 1607208 MP 16.135 – 17.337: NB I-275 from Cherry Hill Rd to M-153
PR # 1607208 MP 17.337 – 18.088: NB I-275 from M-153 to Warren Rd
PR # 1607610 MP 16.133 – 17.344: SB I-275 from Cherry Hill Rd to M-153
PR # 1067610 MP 17.344 – 18.099: SB I-275 from M-153 to Warren Rd

1) Crash Analysis
A crash analysis on I-275 from Cherry Hill Rd northerly to Warren Rd was conducted for a five-
year period between January 1st, 2007 and December 31st, 2011. The crash data utilized in this
analysis was developed from MDOT single line crash data.

Overall trends for this segment of freeway are that approximately thirty eight percent (38%) of
the overall crashes were rear end straight crashes with the next most frequent crash type being
fixed object crashes and side swipe same crashes, each consisting of approximately seventeen
percent (17%) of the overall total.  Rear end crashes occurred predominantly at on and off ramp
locations and the majority of fixed object crashes occurred at the I-275 bridge over M-153 and
at the Warren Rd bridge.  The I-275 and M-153 interchange experiences a high volume of traffic
and vehicles frequently queue from the ramps onto I-275 causing a high number of rear end
crashes.

As part of this analysis, crash rates, frequencies, and casualty ratios have been calculated to
examine each of the road segments within the limits of the analysis.  Crash rates compare the
number of crashes occurring in a road segment or intersection to the volume of traffic utilizing
the roadway facility.  The crash rates that have been calculated in this analysis include total
crash rates, fatal crash rates, injury crash rates, and property damage only (PDO) crash rates.
Road segment crash rates are expressed in terms of “crashes per 100 million vehicle miles
traveled”.  Crash frequencies compare the total number of crashes that occur during the
evaluation period to time.  Road segment crash frequencies are in terms of “crashes per year
per mile”.  Casualty ratios compare the number of injury and fatal crashes to the total number
of crashes in the evaluation period.

The calculated crash rates, frequencies, and casualty ratios have been compared to either
statewide  averages  from  the  Michigan  Office  of  Highway  Safety  Planning  (MOHSP)  or  to
regional averages for similar facilities published by the Southeast Michigan Council of
Governments (SEMCOG).  Detailed analysis of each of the above road segments are shown in
the following sections.  The distribution of crashes by type of collision and location are shown in
the following table.
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Crash Type
Location (See Key Below)

Total Percentage
1 2 3 4

Angle Straight 5 7 4 1 18 4.7%
Fixed Object 12 27 11 15 65 16.8%
Head On 1 0 1 2 4 1.0%
Overturn 0 2 2 1 5 1.3%
Pedestrian 0 1 1 0 2 0.5%
Bike 0 0 0 1 1 0.3%
Parked Vehicle 0 0 1 0 1 0.3%
Rear End Right Turn 2 0 0 0 2 0.5%
Rear End Straight 44 51 15 37 147 38.1%
Side-Swipe Opposite 1 2 0 0 3 0.8%
Side-Swipe Same 15 24 11 15 64 16.6%
Animal 2 2 4 1 9 2.3%
Misc. Multiple Vehicle 6 8 5 6 25 6.5%
Misc. Single Vehicle 10 6 3 3 22 5.7%
Other Object 4 4 6 4 18 4.7%

Total 102 134 64 86 386 100.0%

Location Key

1. Segment: NB I-275 Cherry Hill Rd to M-153
(PR1607208: MP 16.135 - 17.337)

3. Segment: SB I-275 Cherry Hill to M-153
(PR 1607610: 16.133 - 17.344)

2. Segment: NB I-275 M-153 to Warren Rd
(PR 1607208: MP 17.337 - 18.088)

4. Segment: SB I-275 M-153 to Warren Rd
(PR 1607610: MP 17.344 - 18.099)

Location (See Key)

1 2 3 4

Calculated Crash Rate1 100.45 168.13 62.56 107.33
Average Crash Rate2 288.90 288.90 288.90 288.90

Location (See Key)

1 2 3 4

Calculated Casualty Ratio 0.20 0.24 0.14 0.17
Average Casualty Ratio1 0.26 0.22 0.26 0.22

Table 1 Crash Analysis Summary

Table 2 Crash Rate Summary

1 Crash rates calculated in crashes per 100 million vehicle miles traveled
2 Average crash rates in number of crashes occurring per 100 million vehicle miles traveled from the Michigan Office of Highway

  Safety Planning (MOHSP)

Table 3 Casualty Ratio Summary

1 Average casualty ratio values for freeway segments with similar traffic volumes published by the Southeast Michigan Council of
Governments (SEMCOG)



Memorandum

Location (See Key)

1 2 3 4

Crash Frequency1 16.97 35.69 10.57 22.78

Average Crash Frequency2 4.69 6.29 4.69 6.29

Location (See Key)

1 2 3 4

Number of Injury Crashes 20 32 9 15

Calculated Injury Crash Rate1 19.70 40.15 8.80 18.72

Average Injury Crash Rate2 52.90 52.90 52.90 52.90

Number of Fatal Crashes 0 0 0 0

Calculated Fatal Crash Rate1 0.00 0.00 0.00 0.00

Average Fatal Crash Rate3 0.90 0.90 0.90 0.90

Location (See Key)

1 2 3 4

Number of Property Damage
Only Crashes 82 102 55 71

Calculated PDO Crash Rate1

80.75 127.98 53.76 88.61

Average PDO Crash Rate2

248.0 248.0 248.0 248.0

1 Crash frequency calculated in crashes per year per mile of roadway
2 Average crash frequencies in crashes per year per mile for freeway segments with similar traffic volumes published by the Southeast

Michigan Council of Governments (SEMCOG)

Table 4 Crash Frequency Summary

Table 5 Injury and Fatal Crash Rate Summary

1 Crash rates calculated in crashes per 100 million vehicle miles traveled
2 Average injury crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of Highway Safety
  Planning (MOHSP)

3 Average fatal crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of Highway Safety
 Planning (MOHSP)

Table 6 Property Damage Crash Rate Summary

1 Crash rates calculated in crashes per 100 million vehicle miles traveled
2 Average property damage only crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of
 Highway Safety Planning (MOHSP)
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1. NB I-275 from Cherry Hill Rd to M-153 - MP 16.135 – 17.337
This 1.202 mile segment of freeway experienced one hundred and two (102) crashes within the
five (5) year analysis period.  Forty four (44) (43.14%) crashes transpired as rear end straight
crashes, while fifteen (15) (14.71%) side swipe same crashes, twelve (12) (11.76%) fixed object
crashes, and ten (10) (9.80%) misc. single vehicle crashes also occurred.  The remaining twenty
one (21) (20.6%) crashes consisted of angle straight, head on, rear end right turn, side swipe
opposite, animal, misc. multiple vehicle, and other object crashes.

Of the twelve (12) fixed object crashes, five (5) were located at the M-153 bridge crossing I-275.
Two (2) occurred under clear conditions, two (2) occurred under cloudy conditions, and one (1)
occurred under conditions of snow/blowing snow.

Of the one hundred and two (102) crashes that occurred there were zero (0) fatal crashes and
twenty  (20)  injury  crashes.  Of  the  twenty  (20)  injury  crashes  one  (1)  was  an  A-Level
(incapacitating) injury.  See Table 7 for details involving the A-Level injury crash.  The remaining
eighty two (82) crashes were PDO (Property Damage Only) crashes.

Location Severity
Crash
Type

Road
Surface

Condition

Weather
Condition

Alcohol
a factor

Notes (UD-10 Information)

MP 17.087
0.25 miles South

of M-153
A Sideswipe-

Same
Snowy

Snowy/
Blowing
Snow

No

UD-10 information states that Vehicle 1
was traveling northbound in the left lane of
I-275 behind another vehicle and
attempted to pass this vehicle by entering
the middle lane. Vehicle 1 then lost control
and veered into the right lane striking
Vehicle 2, which was traveling northbound
in the right lane of I-275. Both Vehicle 1
and Vehicle 2 left the roadway and Vehicle
1 rolled over. The driver of Vehicle 1 was
cited for improper passing.

A  review  of  the  A-Level  (incapacitating)  injury  crash  shows  that  cause  of  the  accident  was  an
improper pass by the driver of Vehicle 1 under poor road conditions.  The weather conditions
were snowy with snow on the road.  UD-10 information states that the driver of Vehicle 1 lost
control of the vehicle while trying to pass another vehicle that was in the left lane by entering
the middle lane, then veering into the right lane striking a vehicle.  Both vehicles left the
roadway with Vehicle 1 rolling over and Vehicle 2 spinning into the ditch.

The crash rate for the above segment of freeway is 100.45 crashes per 100 million vehicle miles
traveled which is lower than the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within the same corridor are 19.70 and 0.00 crashes per 100 million vehicle miles traveled
respectively,  which  are  both  lower  than  the  statewide  averages  of  52.9  injuries  and  0.90
fatalities per 100 million vehicle miles traveled.

Table 7 NB I-275 from Cherry Hill Rd to M-153 – A-Level Injuries
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The casualty ratio and crash frequency for this segment of roadway are 0.20 and 16.97 crashes
per year per mile, respectively.  The casualty ratio is lower and the crash frequency is higher
than regional averages of 0.26 and 4.69 crashes per year per mile, respectively.

2. NB I-275 from M-153 to Warren Rd - MP 17.337 – 18.088
This 0.751 mile segment of freeway experienced one hundred and thirty four (134) crashes
within the five (5) year analysis period.  Fifty one (51) (38.06%) crashes transpired as rear end
straight crashes, while twenty seven (27) (20.15%) fixed object crashes, and twenty three (23)
(17.16%) side swipe same crashes also occurred.  The remaining thirty three (33) (24.63%)
crashes consisted of angle straight, overturn, pedestrian, side swipe opposite, animal, misc.
multiple vehicle, misc. single vehicle, and other object crashes.

Of the twenty seven (27) fixed object crashes, twelve (12) were located at the M-153 bridge
crossing I-275 and five (5) were located at the Warren Rd bridge crossing I-275.  Of the crashes
located at M-153, five (5) occurred under cloudy, four (4) occurred under rainy, and three (3)
occurred  under  conditions  of  snow/blowing  snow.   Of  the  crashes  located  at  the  Warren  Rd
bridge, three (3) occurred under clear, one (1) occurred under cloudy, and one (1) occurred
under snow/blowing snow conditions.

Of the one hundred and thirty four (134) crashes that occurred there were zero (0) fatal crashes
and thirty two (32) injury crashes.  Of the thirty two (32) injury crashes, four (4) were A-Level
(incapacitating) injuries.  See Table 8 for details involving the A-Level injury crashes.  The
remaining one hundred and two (102) crashes were PDO (Property Damage Only) crashes.

Location Severity
Crash
Type

Road
Surface

Condition

Weather
Condition

Alcohol
a factor

Notes (UD-10 Information)

MP 17.339
10’ North of

M-153 A
Sideswipe-

Same Dry Clear No

UD-10 information states that Vehicle 2 was
slowing for a stopped traffic in the left lane.
Vehicle 1 was behind Vehicle 2 and braked
suddenly losing control of the vehicle. Vehicle 1
spun and struck the east bridge barrier wall then
spun once more off of the barrier wall striking
Vehicle 2 in the front quarter panel. The driver of
Vehicle 1 was cited for hazardous driving.

MP 17.394
300’ North
of M-153

A Sideswipe-
Same

Dry Clear No

UD-10 crash diagram shows that 4 vehicles
were involved in this crash. Vehicle 1 entered
NB I-275 at a high rate of speed and cut across
all three lanes of NB I-275. This forced Vehicle
2, which was in the left lane, off of the roadway
which then proceeded to lose control and veer
back into the left lane where it was struck by
Vehicle 1. This collision caused Vehicle 2 to
cross the roadway to the right and was struck a
second time by Vehicle 3 in the middle lane.
Vehicle 3 was then forced into the right lane and
was struck by Vehicle 4 which was in the right
lane. The driver of Vehicle 1 was cited for
careless driving.

Table 8 NB I-275 from M-153 to Warren Rd – A-level Injury Crash Details
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Location Severity Crash
Type

Road
Surface

Condition

Weather
Condition

Alcohol
a factor

Notes (UD-10 Information)

MP 17.931
300’ South
of Warren

Rd

A Rear End Wet Cloudy N/A

UD-10 information states that Vehicle 1 was
parked partially on the left shoulder/lane policing
a three vehicle PDO. Vehicle 2 was NB on I-275
in the left lane when the driver braked to avoid
Vehicle 1. Vehicle 2 rear ended Vehicle 1 which
rear ended Vehicle 3. Vehicle 4 was struck by
Vehicle 3 and thrown into the center median.
Vehicle 5 was pinned between Vehicles 3 and 4.
The driver of Vehicle 2 was cited for reckless
driving.

MP 17.977
60’ South of
Warren Rd

A
Single
Motor

Vehicle
Dry Clear Yes

UD-10 information states that the driver of
Vehicle 1 was under the influence of alcohol and
sleeping pills when the vehicle veered from the
right lane of NB I-275 off of the roadway hitting a
freeway fence and sign. UD-10 information does
not state if the driver fell asleep while driving.
The driver was cited for Operating While Under
the Influence.

A review of the A-Level (incapacitating) injury crashes shows that driver error was the cause of
each of the four crashes.  The drivers in three of the four crashes were cited either for
hazardous, reckless, or careless driving.  The fourth crash was attributed to operating a vehicle
while under the influence of drugs and alcohol.

The crash rate for the above segment of freeway is 168.13 crashes per 100 million vehicle miles
traveled which is lower than the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within the same corridor are 40.15 and 0.00 crashes per 100 million vehicle miles traveled
respectively, which are both lower than statewide averages of 52.9 injuries and 0.90 fatalities
per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.24 and 35.69 crashes
per year per mile respectively, both of which are higher than regional averages of 0.22 and 6.29
crashes per year per mile, respectively.

3. SB I-275 from Cherry Hill Rd to M-153 - MP 16.133 – 17.344
This 1.211 mile segment of freeway experienced sixty four (64) crashes within the five (5) year
analysis  period.   Fifteen  (15)  (23.44%)  crashes  transpired  as  rear  end  straight  crashes,  while
eleven (11) (17.19%) fixed object crashes, eleven (11) (17.19%) side swipe same crashes, six (6)
(9.38%) other object crashes, and five (5) (7.81%) misc. multiple vehicle crashes also occurred.
The remaining sixteen (16) (24.99%) crashes consisted of angle straight, head on, overturn,
parked vehicle, animal, and misc. single vehicle crashes.

Table 8 (Continued) NB I-275 from M-153 to Warren Rd – A-level Injury Crash Details
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Of the eleven (11) fixed object crashes, seven (7) were located at the bridge crossing M-153.
Two (2) occurred under clear, two (2) occurred under cloudy, and three (3) occurred under
conditions of snow/blowing snow.

Of the sixty four (64) crashes that occurred there were zero (0) fatal crashes and nine (9) injury
crashes.  Of the nine (9) injury crashes, one (1) was an A-Level (incapacitating) injury.  See Table
9 for details involving the A-Level injury crash.  The remaining fifty five (55) crashes were PDO
(Property Damage Only) crashes.

Location Severity
Crash
Type

Road
Surface

Condition

Weather
Condition

Alcohol
a factor

Notes (UD-10 Information)

MP
16.227

600’ south
of Cherry

Hill Rd

A Single Motor
Vehicle

Dry Clear No

UD-10 information states that Vehicle 1 was
traveling in the left lane of SB I-275 when it
crossed to the right into the shoulder and lost
control, overturning several times. The light
conditions were dark but the UD-10 data does
not give an explanation why the vehicle lost
control. The influence of alcohol or drugs was
not stated as being a factor in the crash and
no citation was given.

The crash rate for the above segment of freeway is 62.56 crashes per 100 million vehicle miles
traveled.  This is lower that the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within the same corridor are 8.80 and 0.00 crashes per 100 million vehicle miles traveled,
respectively.  Both rates are lower than statewide averages of 52.9 injuries and 0.90 fatalities
per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.14 and 10.57 crashes
per year per mile, respectively.  The casualty ratio is lower and the crash frequency is higher
than averages of 0.26 and 4.69 crashes per year per mile, respectively.

4. SB I-275 from M-153 to Warren Rd - MP 17.344 – 18.099
This 0.755 mile segment of freeway experienced eighty six (86) crashes within the five (5) year
analysis period.  Thirty seven (37) (43.02%) crashes transpired as rear end straight crashes,
while fifteen (15) (17.44%) fixed object crashes, fifteen (15) (17.44%) side swipe same crashes,
and  six  (6)  (6.98%)  misc.  multiple  vehicle  crashes  also  occurred.   The  remaining  thirteen  (13)
(15.12%) crashes consisted of angle straight, head on, overturn, bike, animal, misc. single and
multiple vehicle, and other object crashes.

Of the fifteen (15) fixed object crashes, three (3) were located at the bridge crossing M-153 and
one (1) was located at the Warren Rd bridge.  Of the crashes located at M-153, two (2) occurred
under clear and one (1) occurred under conditions of snow/blowing snow.  The crash that
occurred at the Warren Rd Bridge transpired under clear conditions.

Table 9 SB I-275 from Cherry Hill Rd to M-153 – A-Level Injury Crash Details
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Of the eighty six (86) crashes that occurred there were zero (0) fatal crashes and fifteen (15)
injury crashes.  Of the fifteen (15) injury crashes, two (2) were A-Level (incapacitating) injuries.
See Table 10 for details involving the A-Level injury crashes.  The remaining seventy one (71)
crashes were PDO (Property Damage Only) crashes.

Location Severity
Crash
Type

Road
Surface

Condition

Weather
Condition

Alcohol
a factor

Notes (UD-10 Information)

MP 17.544
O.2 miles
North of
M-153

A
Single
Motor

Vehicle
Dry Clear Yes

UD-10 information states that the driver was
under the influence of alcohol when he
crossed from the left lane of SB I-275 and
left the roadway, striking an end section of a
guardrail. The light conditions were dark but
no explanation was given other than the
influence of alcohol for the vehicle leaving
the roadway. The driver was cited for
hazardous driving.

MP 18.099
500’ North
of Warren

Rd

A
Single
Motor

Vehicle
Dry Cloudy No

UD-10 information states that the driver of
the Vehicle 1 was diabetic and did not take
his insulin. The driver lost control and struck
the median barrier wall then crossed all
three lanes of SB I-275 before stopping in
the right ditch.

A review of the A-Level (incapacitating) injury crashes shows that driver error was the cause of
each  of  the  two  crashes.   The  driver  in  the  first  was  under  the  influence  of  alcohol  and  lost
control of the vehicle.  The driver in the second was diabetic and did not take his insulin causing
him to lose control of the vehicle.

The crash rate for the above segment of freeway is 107.33 crashes per 100 million vehicle miles
traveled.  This is lower that the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within  the  same  corridor  are  18.72  and  0.00  crashes  per  100  million  vehicle  miles  traveled,
respectively which are both lower than statewide averages of 52.9 injuries and 0.90 fatalities
per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.17 and 22.78 crashes
per year per mile respectively, both of which are higher than averages of 0.22 and 6.29 crashes
per year per mile, respectively.

Crash Concentration / Pattern Identification and Potential Crash Mitigation Strategies

Crash Pattern #1:  Sixty five (65) fixed object crashes occurred within these segments of I-275
which constituted seventeen percent (16.8%) of the total crashes within this corridor.  Based
upon review of these fixed object crashes, 33 (50.77%) occurred at either the I-275 over M-153
or the Warren Road over I-275 structures while two (2) (3.08%) occurred in the vicinity of the
existing cantilever sign located at the SB I-275 exit terminal and one (1) (1.54%) occurred in the

Table 10 SB I-275 from M-153 to Warren Rd – A-Level Injuries
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vicinity of the existing cantilever sign located at the NB I-275 exit terminal.  The remaining 29
(44.62%) were evenly distributed throughout the corridor.  The three (3) (4.62%) fixed object
crashes that occurred in the vicinity of both the NB and SB existing cantilever sign transpired
under icy pavement conditions.  See Table 11 below for the details surrounding the crashes
occurring at the I-275 over M-153 and the Warren Road over I-275 structures:

Table 11 Fixed Object Crash Concentration Details

Pavement
Conditions

Fixed Object Crashes
Total PercentageNB I-275 over

M-153
SB I-275 over

M-153
Warren Rd

Over NB I-275
Warren Rd

Over SB I-275

Dry 2 3 3 1 9 27.3%
Wet 5 2 1 0 8 24.2%
Icy 7 4 0 0 11 33.3%
Snowy 1 0 1 0 2 6.1%
Slushy 2 0 0 0 2 6.1%
Unknown 0 1 0 0 1 3.0%

Total 17 10 5 1 33 100.0%

As shown in Table 11, the majority (23 or 69.70%) of the fixed object crashes at these locations
occurred under poor pavement conditions where the pavement was either wet, icy, or
snowy/slushy.  Based on this review, poor pavement conditions played a significant role in the
number of fixed object crashes at these locations.

Countermeasure Recommendation: I-275 is a tangent section with eight (8) ft shoulders in the
vicinity of the M-153 structures.  A slight horizontal curve is located just north of Warren Road
on I-275.  The existing I-275 pavement in both of these locations is in fair condition according to
the 2010 Sufficiency Manual.   Review of improving pavement skid resistance should be
provided.

Right-of-Way Impacts:  None

Estimated Cost:  $317,500

A Time of Return (TOR) analysis was conducted per the MDOT methodology given in the
Bureau of Public Roads IM-21-3-67 as adapted using the Q formula to blend fatalities and A-
injuries only.  The results of this analysis show a cost-to-annual benefit ratio (C/B) of 2.12.
See the end of this section for the results of this analysis.

Crash Pattern #2:  One hundred forty seven (147) (38.1%) rear end straight crashes occurred
within these segments of I-275.  Of these crashes ninety five (95) (64.63%) occurred on NB I-
275.  Based upon review of the traffic operations on NB I-275, both segments of NB I-275 are
currently operating at acceptable levels of service (LOS) during all peak periods (morning,
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evening,  and  Saturday  peaks).   Based  upon  the  UD-10  reports  reviewed  and  a  review  of  the
traffic operations, aggressive driving behaviors are common throughout this corridor.  Vehicles
following at close distances and high rates of speed are common.

Countermeasure Recommendation: Additional enforcement of existing speed limits and car-
following laws should be reviewed to limit aggressive driving behaviors throughout this
corridor.

Right-of-Way Impacts:  None

Estimated Cost:  None



Time Period January 1st, 2007 to December 31st, 2011
Number of Years 5

1 2 3 4

Crash Type
NB I-275:                                                                       

MP 16.135 - 17.337                                                                                                          
PR 1607208

NB I-275:                                                                                         
MP 17.337 - 18.088                                                                                                                

PR 1607208

SB I-275:                                                                                                
MP 16.133 - 17.344                                                                                                            

PR 1607610 

SB I-275:                                                                                                       
MP 17.344 - 18.099                                                                         

PR 1607610
Total Percentage

Angle Straight 5 7 4 1 17 4.4%
Fixed Object 12 27 11 15 65 16.8%
Head On    1 0 1 2 4 1.0%
Overturn 0 2 2 1 5 1.3%
Pedestrian 0 1 1 0 2 0.5%
Bike 0 0 0 1 1 0.3%
Parked Vehicle 0 0 1 0 1 0.3%
Rear End Right Turn 2 0 0 0 2 0.5%
Rear End Straight 44 51 15 37 147 38.1%
Side-Swipe Opposite 1 2 0 0 3 0.8%
Side-Swipe Same 15 24 11 15 65 16.8%
Animal 2 2 4 1 9 2.3%
Misc. Multiple Vehicle 6 8 5 6 25 6.5%
Misc. Single Vehicle 10 6 3 3 22 5.7%
Other Object 4 4 6 4 18 4.7%
Total 102 134 64 86 386 100.0%

NB I-275:                                                                       
MP 16.135 - 17.337                                                                                                          

PR 1607208

NB I-275:                                                                                         
MP 17.337 - 18.088                                                                                                                

PR 1607208

SB I-275:                                                                                                
MP 16.133 - 17.344                                                                                                            

PR 1607610 

SB I-275:                                                                                                       
MP 17.344 - 18.099                                                                         

PR 1607610

AADT 46289 58150 46289 58150
Length of Roadway Segment 1.20 0.75 1.21 0.75

Calculated Crash Rate* 100.45 168.13 62.56 107.33
Average Crash Rate** 303.4 303.4 303.4 303.4

Casualty Ratio* 0.20 0.24 0.14 0.17
Average Casualty Ratio** 0.26 0.22 0.26 0.22

Crash Frequency* 16.97 35.69 10.57 22.78
Average Crash Frequency** 4.69 6.29 4.69 6.29

Crash Severity
NB I-275:                                                                       

MP 16.135 - 17.337                                                                                                          
PR 1607208

NB I-275:                                                                                         
MP 17.337 - 18.088                                                                                                                

PR 1607208

SB I-275:                                                                                                
MP 16.133 - 17.344                                                                                                            

PR 1607610 

SB I-275:                                                                                                       
MP 17.344 - 18.099                                                                         

PR 1607610
Total

Injury 19 28 8 13 68
A Level Injury 1 4 1 2 8
Fatal 0 0 0 0 0
PDO 82 102 55 71 310

Total 102 134 64 86 386

NB I-275:                                                                       
MP 16.135 - 17.337                                                                                                          

PR 1607208

NB I-275:                                                                                         
MP 17.337 - 18.088                                                                                                                

PR 1607208

SB I-275:                                                                                                
MP 16.133 - 17.344                                                                                                            

PR 1607610 

SB I-275:                                                                                                       
MP 17.344 - 18.099                                                                         

PR 1607610

Injury Crash Rate* 19.70 40.15 8.80 18.72
Average Injury Crash Rate** 54.5 54.5 54.5 54.5

Property Damage Crash Rate* 80.75 127.98 53.76 88.61
Average PDO Crash Rate** 248.0 248.0 248.0 248.0

Fatal Crash Rate* 0.00 0.00 0.00 0.00
Average Fatal Crash Rate** 0.9 0.9 0.9 0.9

I-275 Crash Analysis - Crash Tables



Time Period January 1st, 2007 to December 31st, 2011
Number of Years 5

I-275 Crash Analysis - Crash Tables

Light Condition
NB I-275:                                                                       

MP 16.135 - 17.337                                                                                                          
PR 1607208

NB I-275:                                                                                         
MP 17.337 - 18.088                                                                                                                

PR 1607208

SB I-275:                                                                                                
MP 16.133 - 17.344                                                                                                            

PR 1607610 

SB I-275:                                                                                                       
MP 17.344 - 18.099                                                                         

PR 1607610
Total

Dark 11 24 25 19 79
Dawn 15 33 9 1 58
Daylight 67 72 27 55 221
Dusk 9 5 3 11 28
Unknown 0 0 0 0 0

Total 102 134 64 86 386

Weather Conditions
NB I-275:                                                                       

MP 16.135 - 17.337                                                                                                          
PR 1607208

NB I-275:                                                                                         
MP 17.337 - 18.088                                                                                                                

PR 1607208

SB I-275:                                                                                                
MP 16.133 - 17.344                                                                                                            

PR 1607610 

SB I-275:                                                                                                       
MP 17.344 - 18.099                                                                         

PR 1607610
Total

Uncoded - Errors 2 0 1 0 3
Clear 45 61 28 42 176
Cloudy 30 48 19 26 123
Fog 0 0 0 0 0
Rain 14 15 2 5 36
Snow/Blowing Snow 10 9 13 11 43
Severe Wind 0 0 0 0 0
Sleet or Hail 1 0 1 2 4
Other 0 1 0 0 1

Total 102 134 64 86 386

Pavement Conditions
NB I-275:                                                                       

MP 16.135 - 17.337                                                                                                          
PR 1607208

NB I-275:                                                                                         
MP 17.337 - 18.088                                                                                                                

PR 1607208

SB I-275:                                                                                                
MP 16.133 - 17.344                                                                                                            

PR 1607610 

SB I-275:                                                                                                       
MP 17.344 - 18.099                                                                         

PR 1607610
Total

Uncoded - Errors 2 2 3 2 9
Dry 56 78 36 57 227
Wet 28 30 8 13 79
Icy 5 14 10 9 38
Snow/Blowing Snow 8 9 4 5 26
Muddy 0 0 0 0 0
Slushy 3 1 3 0 7
Covered With Debris 0 0 0 0 0
Other 0 0 0 0 0

Total 102 134 64 86 386
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YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5
2007 2008 2009 2010 2011

-  -  - -  - -  -
Improve pavement friction (overlay) %REDUCTION 20%

46 56 44 45 41
45 53 44 44 41

1 3 0 1 0
-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -

# of A-injuries: 5  For reference only
# of Fatalilties: 0  For reference only; "Q" accounts 

 for the risk of a fatality.
PROJECT COST ESTIMATE : $317,500  If unknown, enter "0" (zero).
ADTb (before-volume) 1.0  You may change these
ADTa (after-volume) 1.1  default ADT values.
# OF YEARS OF DATA: 5.00 3 to 5 years should be used. 
RATE OF INFLATION: 2.50%
AREA TYPE: 2 (1 = RURAL, 2 = URBAN, 3 = BETWEEN)

REMARKS:
0 I-275 Crash Analysis - Crash Pattern #1

I-275 Bridge over M-153 and Warren Bridge over I-275
1607208 & 1607610
Varies
HMA overlay within 500' N and S of each Bridge

A-Injured or Killed Persons

Number of Crashes

PDO+Minor Inj Crashes
A-Injured or Killed Persons

Number of Crashes
PDO+Minor Inj Crashes

Number of Crashes
PDO+Minor Inj Crashes

   NUMBER OF CRASHES OR INJURED PERSONS.

Number of Crashes
PDO+Minor Inj Crashes
A-Injured or Killed Persons

PDO+Minor Inj Crashes
A-Injured or Killed Persons

A-Injured or Killed Persons

Number of Crashes



TOR '11 Date 11-Jul-12
Project: I-275 Crash Analysis - Crash Pattern #1 City/Twp. Canton

Prepared By: Bergmann Associates County Wayne
PR: 1607208 & 1607610 PR MP Range:
CS: 82292 CS MP Range: Varies

The method of evaluating crash costs, used below, is given on page 67 of Roy
Jorgensen's report of Highway Safety Improvement Criteria, 1966 edition.  This
same method is given in the Bureau of Public Roads IM21-3-67. In 1994 we 
have adapted the Q formula to blend Fatalities and A-injuries only.
In the following analysis the costs provided by the National Safety Council 
are : 2008 NSC VALUES:

 
Death $1,300,000 =FATCOST
Disabling (A) injury: $63,500 =INJCOST
PDO and/or Minor Injury Crash: $8,300 =PDOCOST

BTOTAL = ADTa/ADTbx(QxR1+(PDOCOSTxR2))

WHERE:

BTOTAL= Total Benefit in Dollars Over Years Used $585,420
ADTa   = Average traffic volume after the improvement 1.1
ADTb   = Average traffic volume before the improvement 1.0
R1     = Reduction in fatalities and A-Injuries Combined. 1.0
R2     = Reduction in Minor (no A-Injuries or Fatalities) crashes: 45.4
Q    = [FATCOST+((I/F)XINJCOST)]/[1+(I/F)]
= [1,130,000+(7.21 x 61,600)] / [1+7.21]  $191,700

for AREA TYPE  ERR
I/F    = 7.21

Q-Reference Q A-Inuries Fatalities I/F
RURAL $212,800 5685 937 6.07
URBAN $191,700 8934 1239 7.21
BETWEEN $200,000 14619 2176 6.72
Data from Safety Programs Unit; E. Line.
5-Year Statewide Trunkline Crash Figures Used.
(From 1-1-05 Through 12-31-09).  See DATA 2009.

Time of Return (T.O.R.) is  based on .... 5.0  years of data.

NOINFB =No-Inflation Annual Benefit=BTOTAL/years $117,084
------

With an inflation rate of   .......... 2.50%

B=Annual Benefit=Present Value (with Inflation) $149,877

C = Project  Cost $317,500

TOR=C/B=COST/ANNUAL BENEFIT= 2.12

COMPUTED BENEFITS DERIVED THROUGH CRASH  REDUCTION

Varies



Memorandum

Crash Analysis: Haggerty Rd from Cherry Hill Rd to Warren Rd
JN 115117
PR # 4706524 MP 6.885 – 6.961: Haggerty Rd/Cherry Hill Rd Intersection
PR # 4706524 MP 6.691 – 7.395: Haggerty Rd from Cherry Hill Rd to Canterbury Circle
PR # 4706524 MP 7.395 – 7.489: Haggerty Rd/Canterbury Circle Intersection
PR # 4706524 MP 7.489 – 7.878: Haggerty Rd from Canterbury Circle to M-153
PR # 4706524 MP 7.878 – 7.972: Haggerty Rd/M-153 Intersection*
PR # 4706524 MP 7.972 – 8.283: Haggerty Rd from M-153 to Hanford Rd
PR # 4706524 MP 8.283 – 8.377: Haggerty Rd/Hanford Rd Intersection
PR # 4706524 MP 8.377 – 8.626: Haggerty Rd from Hanford Rd to Warren Rd
PR # 4706524 MP 8.626 – 8.738: Haggerty Rd/Warren Rd Intersection
*Please See the M-153 from Sheldon Road to Lotz Road Crash Analysis for the Haggerty Rd/M-153
Intersection crash details.

1) Crash Analysis
A crash analysis on Haggerty Rd from Cherry Hill Rd to Warren Rd was conducted for a four-year
period between January 1st, 2007 and December 31st, 2010. The crash data utilized in this
analysis was developed from Southeast Michigan Council of Governments (SEMCOG) crash
data. Please note that for this analysis, the intersections of Haggerty Rd with Cherry Hill Rd and
Warren Road include crash data for all four approaches with the remaining intersections only
accounting for crashes on Haggerty Rd within the limits of the intersection. Also, the Haggerty
Rd/M-153 intersection is not included in this analysis as it is detailed in the M-153 from Sheldon
Road to Lotz Road Crash Analysis.

Haggerty Rd is a two-lane to five-lane, undivided, north-south collector-distributor located
approximately one third (.33) miles west of I-275. The land use in this study area consists of
both commercial and residential usage with multiple un-signalized driveways and intersections.
Current  lane  and  shoulder  widths  include  12  foot  driving  lanes  with  varying  6  to  8  foot
shoulders in non-curbed sections.

Overall trends for this segment of roadway are that approximately forty two percent (42%) of
the overall crashes were rear end straight crashes with the next highest frequency crash type
being angle crashes, consisting of approximately twenty four percent (24%) of the overall total.
The majority of these crashes occurred at the intersections noted in this analysis.

As part of this analysis, crash rates, frequencies, and casualty ratios have been calculated to
examine each of the road segments and intersections within the limits of the analysis.  Crash
rates compare the number of crashes occurring in a road segment or intersection to the volume
of traffic utilizing the roadway facility.  The crash rates that have been calculated in this analysis
include total crash rates, fatal crash rates, injury crash rates, and property damage only (PDO)
crash rates. Road segment crash rates are expressed in terms of “crashes per 100 million
vehicle miles traveled” and intersection rates in terms of “crashes per 1 million entering
vehicles”. Crash frequencies compare the total number of crashes that occur during the
evaluation period to time. Road segment crash frequencies are in terms of “crashes per year
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per mile” and intersection frequencies in terms of “crashes per year”. Casualty ratios compare
the number of injury and fatal crashes to the total number of crashes in the evaluation period.

The calculated crash rates, frequencies, and casualty ratios have been compared to either
statewide  averages  from  the  Michigan  Office  of  Highway  Safety  Planning  (MOHSP)  or  to
regional averages for similar facilities published by the Southeast Michigan Council of
Governments (SEMCOG).  Detailed analysis of each of the above intersections and road
segments are shown in the following sections. The distribution of crashes by type of collision
and location are shown in the following table.

Crash Type
Location (See Key Below)

Total Percentage
1 2 3 4 5  6 7 8 9

Single Motor Veh 0 2 2 4 - 1 0 0 2 11 3.82%
Head On 1 0 1 1 - 0 0 0 0 3 1.04%
Head On Left Turn 17 3 0 2 - 0 1 1 3 27 9.38%
Angle 40 5 5 8 - 5 0 0 8 71 24.65%
Rear End Straight 44 15 10 9 - 2 8 4 29 121 42.01%
Rear End Left Turn 0 1 2 0 - 0 0 0 2 5 1.74%
Rear End Right Turn 3 0 0 0 - 0 0 0 1 4 1.39%
Side-Swipe Same 2 3 3 3 - 7 1 2 8 29 10.07%
Side-Swipe Opposite 3 1 1 1 - 0 1 0 0 7 2.43%

Other Object 3 0 1 2 - 0 0 0 4 10 3.47%

Total 113 30 25 30 - 15 11 7 57 288 100.00%

Location Key

11. Intersection: Haggerty Rd/Cherry Hill Rd
(PR 4706524: MP 6.885 – 6.961)

6. Segment: Haggerty Rd M-153 to Hanford Rd
(PR 4706524: MP 7.972 – 8.283)

2. Segment: Haggerty Rd from Cherry Hill Rd to
Canterbury Circle (PR 4706524: MP 6.691 – 7.395)

7. Intersection: Haggerty Rd/Hanford Rd
(PR 4706524: MP 8.283 – 8.377)

3. Intersection: Haggerty Rd/Canterbury Circle
(PR 4706524: MP 7.395 – 7.489)

8. Segment: Haggerty Rd from Hanford Rd to
Warren Rd (PR 4706524: MP 8.377 – 8.626)

4. Segment: Haggerty Rd from Canterbury Circle
to M-153 (PR 4706524: MP 7.489 – 7.878)

93. Intersection: Haggerty Rd/Warren Rd
(PR 4703524 MP 8.626 – 8.738)

52. Intersection: Haggerty Rd/M-153
(PR 4706524: MP 7.878 – 7.972)

Table 1 Crash Analysis Summary

= Intersection

1  Includes crash data from Cherry Hill Road
2  See M-153 from Sheldon Road to Lotz Road Crash Analysis for intersection details
3  Includes crash data from Warren Road
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Location (See Key)

1 2 3 4 5 6 7 8 9

Calculated Crash Rate 2.181 236.272 0.881 263.602 - 187.382 0.461 109.222 1.731

Average Crash Rate 0.714 288.93 0.704 288.93 - 288.93 0.704 288.93 0.72

Location (See Key)

1 2 3 4 5 6 7 8 9
Calculated Casualty
Ratio 0.26 0.17 0.36 0.23 - 0.20 0.27 0.43 0.18
Average Casualty Ratio 0.221 0.222 0.231 0.222 - 0.232 0.231 0.232 0.211

Location (See Key)

1 2 3 4 5 6 7 8 9
Calculated Crash
Frequency 28.251 17.282 6.251 19.282 - 12.062 2.751 7.032 14.251

Average Crash
Frequency 8.963 9.054 3.733 9.054 - 6.444 3.733 6.442 6.561

Table 2 Crash Rate Summary

1 Crash rates calculated in crashes per 1 million entering vehicles
2 Crash rates calculated in crashes per 100 million vehicle miles traveled
3 Average crash rates in number of crashes occurring per 100 million vehicle miles traveled from the Michigan Office of Highway

  Safety Planning (MOHSP)
4 Average crash rates in number of crashes occurring per 1 million entering vehicles for signalized intersections with similar traffic

volumes published by the Southeast Michigan Council of Governments (SEMCOG)

Table 3 Casualty Ratio Summary

1 Average casualty ratio values for signalized intersections with similar traffic volumes published by the Southeast Michigan Council
of Governments (SEMCOG)

2 Average casualty ratio values for roadway segments with intersections and similar traffic volumes published by the Southeast
Michigan Council of Governments (SEMCOG)

1 Crash frequency calculated in crashes per year
2 Crash frequency calculated in crashes per year per mile of roadway
3 Average crash frequencies in crashes per year for signalized intersections with similar traffic volumes published by the Southeast

Michigan Council of Governments (SEMCOG)
4 Average crash frequencies in crashes per year per mile for roadway segments with intersections and similar traffic volumes

published by the Southeast Michigan Council of Governments (SEMCOG)

Table 4 Crash Frequency Summary
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Location (See Key)

1 2 3 4 5 6 7 8 9

Number of Injury
Crashes 29 5 9 7 - 3 3 3 10
Calculated Injury
Crash Rate 0.561 39.382 0.321 61.512 - 37.482 0.131 46.812 0.301

Average Injury
Crash Rate N/A3 52.94 N/A3 52.94 - 52.94 N/A3 52.94 N/A3

Number of Fatal
Crashes 0 0 0 0 - 0 0 0 0

Calculated Fatal
Crash Rate 0.00 0.00 0.00 0.00 - 0.00 0.00 0.00 0.00

Average Fatal
Crash Rate N/A3 0.905 N/A3 0.905 - 0.905 N/A3 0.905 N/A3

Location (See Key)

1 2 3 4 5 6 7 8 9
Number Property
Damage Only
Crashes 84 25 16 23 - 12 8 4 47

Calculated PDO
Crash Rate 1.621 196.892 0.561 202.092 - 149.902 0.341 62.412 1.431

Average PDO
Crash Rate N/A3 235.14 N/A3 235.14 - 235.14 N/A3 235.14 N/A3

1. Haggerty Rd/Cherry Hill Rd Intersection (PR 4706524:  MP 6.885 – 6.961)
The Haggerty Rd/Cherry Hill intersection experienced one hundred and thirteen (113) crashes
within the four (4) year analysis period. Forty Four (44) (38.94%) crashes transpired as rear end
straight crashes, while forty (40) (35.40%) angle and seventeen (17) (15.04%) head on left turn
crashes also occurred. The remaining twelve (12) (10.62%) crashes consisted of head on, rear
end right turn, side swipe same, sideswipe opposite, and other object crashes.

Table 5 Injury and Fatal Crash Rate Summary

1 Injury crash rates calculated in crashes per 1 million entering vehicles
2 Injury crash rates calculated in crashes per 100 million vehicle miles traveled
3 No average rates in number of crashes per 1 million entering vehicles are available from the Michigan Office of Highway Safety
 Planning or the Southeast Michigan Council of Governments

4 Average injury crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of Highway Safety
 Planning (MOHSP)

5 Average fatal crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of Highway Safety
 Planning (MOHSP)

Table 6 Property Damage Crash Rate Summary

1 Crash rates calculated in crashes per 1 million entering vehicles
2 Crash rates calculated in crashes per 100 million vehicle miles traveled
3 No average property damage only crash rates in number of crashes per 1 million entering vehicles are available from the Michigan
 Office of Highway Safety Planning (MOHSP) or  the Southeast Michigan Council of Governments (SEMCOG)

4 Average property damage only crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of
Highway Safety Planning (MOHSP)
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Of the fifty five (55) crashes that occurred, there were zero (0) fatal crashes and twenty nine
(29)  injury  related  crashes.  Of  the  twenty  nine  (29)  injury  crashes  zero  (0)  were  A-Level
(incapacitating)  injuries.  The  remaining  eighty  four  (84)  crashes  were  PDO  (Property  Damage
Only) crashes.

The crash rate for this intersection is 2.18 crashes per 1 million entering vehicles. This is higher
than  the  Southeast  Michigan  Council  of  Governments  (SEMCOG)  average  crash  rate  of  0.71
crashes per 1 million entering vehicles for signalized intersections with similar traffic volumes.
The injury and fatal rates for this intersection are 0.56 and 0.00 crashes per 1 million entering
vehicles, respectively. No average injury or fatal crash rates were available for comparison.

The casualty ratio for this intersection is 0.26 which is slightly higher than the SEMCOG average
of 0.22. The crash frequency of 28.25 crashes per year is much greater than the average for
signalized intersections with similar traffic volumes at 8.96 crashes per year.

2. Haggerty Rd from Cherry Hill Rd to Canterbury Circle (PR 4706524: MP 6.691 – 7.395)
This 0.43 mile segment of roadway experienced thirty (30) crashes within the four (4) year
analysis period. Fifteen (15) (50.00%) crashes transpired as rear end straight crashes, while five
(5) (16.67%) angle crashes, three (3) (10.00%) side swipe same crashes also occurred. The
remaining seven (7) (23.33%) crashes consisted of single motor vehicle, head on, rear end left
turn, side swipe opposite, and other object crashes.

Of  the  thirty  (30)  crashes  that  occurred,  there  were  zero  (0)  fatal  crashes  and  five  (5)  injury
crashes. Of the five (5) injury crashes, one (1) was an A-Level (incapacitating) injury. See Table 7
for  details  involving  the  A-Level  crash.  The  remaining  twenty  five  (25)  crashes  were  PDO
(Property Damage Only) crashes.

Location Severity
Crash
Type

Road
Surface

Condition

Weather
Condition

Alcohol
a factor

Notes (UD-10 Information)

MP 7.185
15’ N of
Village

Green Blvd

A
Rear
End

Straight
Dry Clear No

UD-10 information states that Vehicle 2
was traveling southbound on Haggerty Rd
when they stopped for a vehicle turning
left onto Village Green Blvd. Vehicle 1
was also traveling southbound and was
unable to see the brake lights on Vehicle
2 and rear ended Vehicle 2. The driver of
Vehicle 1 was cited for failure to stop
within assured clear distance.

The crash rate for the above segment of roadway is 236.27 crashes per 100 million vehicle miles
traveled.  This  is  lower than the Michigan Office of  Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within  the  same  corridor  are  39.38  and  0.00  crashes  per  100  million  vehicle  miles  traveled,

Table 7 Haggerty Rd from Cherry Hill Rd to Canterbury Circle – A-Level Injuries
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respectively. Both are lower than the statewide averages of 52.9 injuries and 0.90 fatalities per
100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.17 and 17.28 crashes
per year per mile, respectively. The casualty ratio is lower and the crash frequency is higher
than the regional averages of 0.22 and 9.05 crashes per year per mile, respectively.

3. Haggerty Rd/Canterbury Circle Intersection (PR 4706524:  MP 7.395 – 7.489)
The Haggerty Rd/Canterbury Circle intersection experienced twenty five (25) crashes within the
four (4) year analysis period. Ten (10) (40.00%) crashes transpired as rear end straight crashes,
while five (5) (20.00%) angle and three (3) (12.00%) side swipe same crashes also occurred. The
remaining seven (7) (28.00%) crashes consisted of single motor vehicle, head on, rear end left
turn, side swipe opposite, and other object crashes.

Of the twenty five (25) crashes that occurred, there were zero (0) fatal crashes and nine (9)
injury related crashes. Of the nine (9) injury crashes that occurred, zero (0) were A-Level
(incapacitating) injuries. The remaining sixteen (16) crashes were PDO (Property Damage Only)
crashes.

The crash rate for this intersection is 0.88 crashes per 1 million entering vehicles. This is higher
than  the  Southeast  Michigan  Council  of  Governments  (SEMCOG)  average  crash  rate  of  0.70
crashes per 1 million entering vehicles for signalized intersections with similar traffic volumes.
The injury and fatal rates for this intersection are 0.32 and 0.00 crashes per 1 million entering
vehicles, respectively. No average injury or fatal crash rates were available for comparison.

The casualty ratio for this intersection is 0.36 which is higher than the SEMCOG regional
average of 0.23. The crash frequency of 6.25 crashes per year is higher than the regional
average for signalized intersections with similar traffic volumes at 3.73 crashes per year.

4. Haggerty Rd from Canterbury Circle to M-153 (PR 4706524: MP 7.489 – 7.878)
This 0.39 mile segment of roadway experienced thirty (30) crashes within the four (4) year
analysis period. Nine (9) (30.00%) crashes transpired as rear end straight crashes, while eight
(8) (26.67%) angle crashes, and four (4) (13.33%) single motor vehicle crashes also occurred.
The remaining nine (9) (30.00%) crashes consisted of head on, head on left turn, side swipe
same, side swipe opposite, and other object crashes.

Of the thirty (30) crashes that occurred, there were zero (0) fatal crashes and seven (7) injury
crashes. Of the seven (7) injury crashes, one (1) was an A-Level (incapacitating) injury. See Table
8 for details involving the A-Level crash. The remaining twenty three (23) crashes were PDO
(Property Damage Only) crashes.
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Location Severity
Crash
Type

Road
Surface

Condition

Weather
Condition

Alcohol
a factor

Notes (UD-10 Information)

MP 7.675
0.25 mi

South of M-
153

A
Single
Motor

Vehicle
Dry Clear Yes

UD-10 crash diagram shows two
pedestrians, one of which was under the
influence of alcohol, attempted to cross
Haggerty Rd at an entrance drive for a
mall on the east side of the road. Vehicle
1 was traveling southbound in the left
hand through lane and struck both
pedestrians. The light conditions were
dark and the weather conditions were
clear. UD-10 information does not state if
a citation was given to the driver of
Vehicle 1.

The crash rate for the above segment of roadway is 263.60 crashes per 100 million vehicle miles
traveled.  This  is  lower than the Michigan Office of  Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within  the  same  corridor  are  61.51  and  0.00  crashes  per  100  million  vehicle  miles  traveled,
respectively. The injury rate is higher but, the fatal rate is lower than the statewide averages of
52.9 injuries and 0.90 fatalities per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.23 and 19.28 crashes
per year per mile, respectively. Both rates are higher than the regional averages of 0.22 and
9.05 crashes per year per mile, respectively.

5. Haggerty Rd/M-153 Intersection (PR 4706524: MP 7.878 – 7.972)
Please refer to the M-153 from Sheldon Road to Lotz Road Crash Analysis for the details
involving the crashes at this intersection.

6. Haggerty Rd from M-153 to Hanford Rd (PR 4706524: MP 7.972 – 8.283)
This 0.311 mile segment of roadway experienced fifteen (15) crashes within the four (4) year
analysis period. Seven (7) (46.67%) crashes transpired as side swipe same crashes, while five (5)
(33.33%) angle, two (2) (13.33%) rear end straight, and one (1) (6.67%) single motor vehicle
crashes also occurred.

Of the fifteen (15) crashes that occurred, there were zero (0) fatal crashes and three (3) injury
crashes. Of the three (3) injury crashes zero (0) were A-Level (incapacitating) injuries. The
remaining twelve (12) crashes were PDO (Property Damage Only) crashes.

The crash rate for the above segment of roadway is 187.38 crashes per 100 million vehicle miles
traveled.  This  is  lower than the Michigan Office of  Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within  the  same  corridor  are  37.48  and  0.00  crashes  per  100  million  vehicle  miles  traveled,

Table 8 Haggerty Rd from Canterbury Circle to M-153 – A-Level Injuries
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respectively. Both rates are lower than statewide averages of 52.9 injuries and 0.90 fatalities
per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.20 and 12.06 crashes
per year per mile, respectively. The casualty ratio is lower and the crash frequency is higher
than averages of 0.23 and 6.44 crashes per year per mile, respectively.

7. Haggerty Rd/Hanford Rd Intersection (PR 4706524: MP 8.283 – 8.377)
The Haggerty Rd/Hanford Rd intersection experienced eleven (11) crashes within the four (4)
year analysis period. Eight (8) (72.73%) crashes transpired as rear end straight, while the
remaining three (3)  (27.27%) consisted of  head on left  turn,  side swipe same, and side swipe
opposite crashes.

Of the eleven (11) crashes that occurred, there were zero (0) fatal crashes and three (3) injury
related crashes. Of the three (3) injury crashes zero (0) were A-Level (incapacitating) injuries.
The remaining eight (8) crashes were PDO (Property Damage Only) crashes.

The crash rate for this intersection is 0.46 crashes per 1 million entering vehicles. This is lower
than  the  Southeast  Michigan  Council  of  Governments  (SEMCOG)  average  crash  rate  of  0.70
crashes per 1 million entering vehicles for signalized intersections with similar traffic volumes.
The injury and fatal rates for this intersection are 0.13 and 0.00 crashes per 1 million entering
vehicles, respectively. No average injury or fatal crash rates were available for comparison.

The casualty ratio for this intersection is 0.27 which is higher than the SEMCOG average of 0.23.
The crash frequency of 2.75 crashes per year is less than the average for signalized intersections
with similar traffic volumes at 3.73 crashes per year.

8. Haggerty Rd from Hanford Rd to Warren Rd (PR 4706524: MP 8.377 – 8.626)
This  0.249  mile  segment  of  roadway  experienced  seven  (7)  crashes  within  the  four  (4)  year
analysis period. Four (4) (57.14%) crashes transpired as rear end straight, while two (2)
(28.57%) side swipe same, and one (1) (14.29%) head on left turn crashes also occurred.

Of  the  seven  (7)  crashes  that  occurred,  there  were  zero  (0)  fatal  crashes  and  three  (3)  injury
crashes. Of the three (3) injury crashes, zero (0) were A-Level (incapacitating) injuries. The
remaining four (4) crashes were PDO (Property Damage Only) crashes.

The crash rate for the above segment of roadway is 109.22 crashes per 100 million vehicle miles
traveled.  This  is  lower than the Michigan Office of  Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within  the  same  corridor  are  46.81  and  0.00  crashes  per  100  million  vehicle  miles  traveled,
respectively.  Both  rates  are  lower  than  the  statewide  averages  of  52.9  injuries  and  0.90
fatalities per 100 million vehicle miles traveled.
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The casualty ratio and crash frequency for this segment of roadway are 0.43 and 7.03 crashes
per year per mile, respectively. Both are higher than the regional averages of 0.23 and 6.44
crashes per year per mile, respectively.

9. Haggerty Rd/Warren Rd Intersection (PR 4706524: MP 8.626 – 8.738)
The Haggerty Rd/Warren Rd intersection experienced fifty seven (57) crashes within the four
(4) year analysis period. Twenty nine (29) (50.88%) crashes transpired as rear end straight,
while eight (8) (14.04%) angle, and eight (8) (14.04%) side swipe same crashes also occurred.
The remaining twelve (12) (21.05%) consisted of single motor vehicle, head on left turn, rear
end left and right turn, and other object crashes.

Of  the  fifty  seven  (57)  crashes  that  occurred,  there  were  zero  (0)  fatal  crashes  and  ten  (10)
injury related crashes. Of the ten (10) injury crashes zero (0) were A-Level (incapacitating)
injuries. The remaining forty seven (47) crashes were PDO (Property Damage Only) crashes.

The crash rate for this intersection is 1.73 crashes per 1 million entering vehicles. This is higher
than  the  Southeast  Michigan  Council  of  Governments  (SEMCOG)  average  crash  rate  of  0.72
crashes per 1 million entering vehicles for signalized intersections with similar traffic volumes.
The injury and fatal rates for this intersection are 0.30 and 0.00 crashes per 1 million entering
vehicles, respectively. No average injury or fatal crash rates were available for comparison.

The casualty ratio for this intersection is 0.18 which is lower than the SEMCOG average of 0.21.
The crash frequency of 14.25 crashes per year is also higher than the average for signalized
intersections with similar traffic volumes at 6.56 crashes per year.

Crash Concentration/Pattern Identification and Potential Crash Mitigation Strategies

Crash Pattern #1:  A  crash  concentration  was  observed  at  the  Cherry  Hill  Rd/Haggerty  Rd
intersection with the crash details outlined in Table 1. One hundred and thirteen (113) crashes
occurred at this location, accounting for approximately thirty nine percent (39.24%) of the
overall total number of crashes within this analysis. The majority of crashes consisted of rear
end straight crashes and angle crashes. Forty four (44 or 36.36%) of the rear end straight and
forty  (40  or  56.33%)  of  the  overall  corridor  angle  crashes  occurred  at  this  location.  This
intersection services a high number of vehicles at 35,500 vehicles per day and, based upon field
reviews, significant queues form on all approaches with the westbound approach experiencing
the largest, extending to and beyond the bridge over I-275 which is 1500’ east of the
intersection. There are significant grades approaching the bridge over I-275 from the west with
a crest vertical curve that has its peak at the bridge. This may limit sight distance for westbound
vehicles and creates a sight distance concern. This, coupled with the large queues, creates a
scenario where vehicles, not expecting to stop, are confronted with a large queue of stopped
vehicles east of the intersection.
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Additionally, due to long delays and excessive queues, drivers use aggressive behaviors which
can lead to the high number of both rear end straight and angle crashes, as drivers are
following too close and trying to turn at the intersection through yellow and red lights.

Countermeasure Recommendation: Two recommendations have been formed to improve
safety and capacity at the Cherry Hill Rd/Haggerty Intersection and are as follows:

1. Construct a roundabout at the intersection instead of the existing four-legged signalized
intersection. This would improve the capacity of the intersection while reducing vehicle
queuing. Based upon the Federal Highway Administration’s (FHWA) Crash Reduction
Factors, the addition of a roundabout instead of a signalized intersection may result in a
35% reduction in total crashes.

Right-of-Way Impacts:  Minor Right-of-Way impacts may be realized in each quadrant of the
intersection without major impacts to local businesses.

Estimated Cost:  $1,590,000

A Time of Return (TOR) analysis was conducted per the MDOT methodology given in the
Bureau of Public Roads IM-21-3-67 as adapted using the Q formula to blend fatalities and A-
injuries only.  The results of this analysis show a cost-to-annual benefit ratio (C/B) of 15.23.
See the end of this section for the results of this analysis.

2. Review for the need of a vehicle sensor west of the I-275 bridge which is connected to a
flashing beacon atop a “Prepare to Stop When Flashing” (W3-4b) sign east of the bridge.
Under this option, as westbound queues approach the bridge over I-275, the in-
pavement sensor would activate the flashing beacon to alert approaching vehicles of the
long queues.

Right-of-Way Impacts:  None

Estimated Cost:  $13,750

A Time of Return (TOR) analysis was conducted per the MDOT methodology given in the
Bureau of Public Roads IM-21-3-67 as adapted using the Q formula to blend fatalities and A-
injuries only.  The results of this analysis show a cost-to-annual benefit ratio (C/B) of 0.17.
See the end of this section for the results of this analysis.

Crash Pattern #2: Crash concentrations were observed at each of the remaining signalized
intersections that have been detailed in this analysis with the crash details for each outlined in
Table 1. The crash types that made up the majority of the crashes at these intersections include
rear end straight and angle crashes. Seventy seven (77 or 63.64%) of the rear end straight and
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thirty one (31 or 43.66%) of the angle crashes occurred at a signalized intersection. Based upon
field review, it was found that many drivers use aggressive techniques when trying to travel
through these signalized intersections. This can lead to a high number of rear end and angle
crashes. Protected left-hand turn phases exist at both the Haggerty Rd/Canterbury Circle and
Haggerty Rd/Warren Rd intersections but not at the Haggerty Rd/Hanford Rd intersection.

Countermeasure Recommendation: Review of the existing clearance intervals at the Haggerty
Rd/Canterbury Rd intersection, the Haggerty Rd/Hanford Rd intersection, and the Haggerty
Rd/Warren Rd intersection to ensure adequate time is provided for motorists to perceive the
changing signal phases and react accordingly. Also, review for the need for a protected left turn
phase should be provided at the Haggerty Rd/Hanford Rd intersection.

Right-of-Way Impacts:  None

Estimated Cost:  $10,500

A Time of Return (TOR) analysis was conducted per the MDOT methodology given in the
Bureau of Public Roads IM-21-3-67 as adapted using the Q formula to blend fatalities and A-
injuries only.  The results of this analysis show a cost-to-annual benefit ratio (C/B) of 0.31.
See the end of this section for the results of this analysis.





Time Period January 1st, 2007 to December 31st, 2010
Number of Years 4

1 2 3 4 5 6 7 8 9

Crash Type

Haggerty Rd/Cherry Hill 
Rd Intersection:                                                                                                                 
MP 6.885 - 6.961                                                                                                                     

PR 4706524

Haggerty Rd:                                                                                                             
Cherry Hill Rd to 
Canterbury Cir                                                                                                                             

MP 6.961 - 7.395                                                                                                                   
PR 4706524

Haggerty Rd/ Canterbury 
Cir Intersection:                                                                                           
MP 7.395 - 7.489                                                                                                                           

PR 4706524

Haggerty Rd:                                                                                                             
Canterbury Cir to M-153                                                                                                                             

MP 7.489 - 7.878                                                                                                                               
PR 4706524

Haggerty Rd/M-153 
Intersection:                                                                                                                

MP 7.878 - 7.972                                                                                                                    
PR 4706524

Haggerty Rd:                                                                                                                              
M-153 to Hanford Rd                                                                                                                  

MP 7.972 - 8.283                                                                                                     
PR 4706524

Haggerty Rd/Hanford Rd 
Intersection:                                                                                                                                  

MP 8.283 - 8.377                                                                                                                    
PR 4706524

Haggerty Rd:                                                                                                               
Hanford Rd to Warren Rd                                                                                                                     

MP 8.377 - 8.626                                                                                                
PR 4706524

Haggerty Rd/Warren Rd 
Intersection:                                                                                                       

MP 8.626 - 8.738                                                                                                           
PR 4703524

Total Percentage

Single Motor Veh 0 2 2 4 1 0 0 2 11 3.82%
Head On    1 0 1 1 0 0 0 0 3 1.04%
Head On Left Turn 17 3 0 2 0 1 1 3 27 9.38%
Angle 40 5 5 8 5 0 0 8 71 24.65%
Rear End Straight 44 15 10 9 2 8 4 29 121 42.01%
Rear End Left Turn 0 1 2 0 0 0 0 2 5 1.74%
Rear End Right Turn 3 0 0 0 0 0 0 1 4 1.39%
Side-Swipe Same 2 3 3 3 7 1 2 8 29 10.07%
Side-Swipe Opposite 3 1 1 1 0 1 0 0 7 2.43%
Other Object 3 0 1 2 0 0 0 4 10 3.47%

Total 113 30 25 30 - 15 11 7 57 288 100.00%

Haggerty Rd/Cherry Hill 
Rd Intersection:                                                                                                               
MP 6.885 - 6.961                                                                                                                      

PR 4706524                                                                                                                                
(Crash rate calculated in crashes 
per 1 million entering vehicles)

Haggerty Rd:                                                                                                 
Cherry Hill Rd to 
Canterbury Cir                                                                                                                     

MP 6.961 - 7.878                                                                                                                            
PR 4706524                                                                                                                                         

(Crash rate calculated in crashes 
per 100 million vehicle miles 

traveled)

Haggerty Rd/ Canterbury 
Cir Intersection:                                                                                           
MP 7.395 - 7.489                                                                                                                             

PR 4706524                                                                                                                                         
(Crash rate calculated in crashes 
per 1 million entering vehicles)

Haggerty Rd:                                                                                                 
Canterbury Cir to M-153                                                                                                                     

MP 6.961 - 7.878                                                                                                                            
PR 4706524                                                                                                                                         

(Crash rate calculated in crashes per 
100 million vehicle miles traveled)

Haggerty Rd/M-153 
Intersection:                                                                                                                                              

MP 7.878 - 7.972                                                                                                                     
PR 4706524                                                                                                                     

(Crash rate calculated in crashes 
per 1 million entering vehicles)

Haggerty Rd:                                                                                                                      
M-153 to Hanford Rd                                                                                                                       

MP 7.972 - 8.283                                                                                                                                
PR 4706524                                                                                                         

(Crash rate calculated in crashes per 
100 million vehicle miles traveled)

Haggerty Rd/Hanford Rd 
Intersection:                                                                                                                   

MP 8.283 - 8.377                                                                                                                                        
PR 4706524                                                                                                                          

(Crash rate calculated in crashes per 
1 million entering vehicles)

Haggerty Rd:                                                                                                                                                          
Hanford Rd to Warren Rd                                                                                                                                                          

MP 8.377 - 8.626                                                                                                                                                                                  
PR 4706524                                                                                                                                                   

(Crash rate calculated in crashes per 
100 million vehicle miles traveled)

Haggerty Rd/Warren Rd 
Intersection:                                                                                                                               

MP 8.626 - 8.738                                                                                                                            
PR 4703524                                                                                                                                

(Crash rate calculated in crashes per 
1 million entering vehicles)

AADT 35566 20039 19530 20039 17630 16346 17630 22509
Length of Roadway Segment 0.08 0.43 0.09 0.39 0.31 0.09 0.25 0.11

Calculated Crash Rate 2.18 236.27 0.88 263.60 187.38 0.46 109.22 1.73
Average Crash Rate 0.71 288.9 0.7 288.9 288.9 0.7 288.9 0.72

Casualty Ratio 0.26 0.17 0.36 0.23 0.20 0.27 0.43 0.18
Average Casualty Ratio 0.22 0.22 0.23 0.22 0.23 0.23 0.23 0.21

Crash Frequency 28.25 17.28 6.25 19.28 12.06 2.75 7.03 14.25
Average Crash Frequency 8.96 9.05 3.73 9.05 6.44 3.73 6.44 6.56

Crash Severity

Haggerty Rd/Cherry Hill 
Rd Intersection:                                                                                                                 
MP 6.885 - 6.961                                                                                                                     

PR 4706524

Haggerty Rd:                                                                                                             
Cherry Hill Rd to 
Canterbury Cir                                                                                                                             

MP 6.961 - 7.395                                                                                                                   
PR 4706524

Haggerty Rd/ Canterbury 
Cir Intersection:                                                                                           
MP 7.395 - 7.489                                                                                                                           

PR 4706524

Haggerty Rd:                                                                                                             
Canterbury Cir to M-153                                                                                                                             

MP 7.489 - 7.878                                                                                                                               
PR 4706524

Haggerty Rd/M-153 
Intersection:                                                                                                                

MP 7.878 - 7.972                                                                                                                    
PR 4706524

Haggerty Rd:                                                                                                                              
M-153 to Hanford Rd                                                                                                                  

MP 7.972 - 8.283                                                                                                     
PR 4706524

Haggerty Rd/Hanford Rd 
Intersection:                                                                                                                                  

MP 8.283 - 8.377                                                                                                                    
PR 4706524

Haggerty Rd:                                                                                                               
Hanford Rd to Warren Rd                                                                                                                     

MP 8.377 - 8.626                                                                                                
PR 4706524

Haggerty Rd/Warren Rd 
Intersection:                                                                                                       

MP 8.626 - 8.738                                                                                                           
PR 4703524

Total

Injury 29 4 9 6 3 3 3 10 67
A Level Injury 0 1 0 1 0 0 0 0 2
Fatal 0 0 0 0 0 0 0 0 0
PDO 84 25 16 23 12 8 4 47 219

Total 113 30 25 30 - 15 11 7 57 288

Haggerty Rd/Cherry Hill 
Rd Intersection:                                                                                                               
MP 6.885 - 6.961                                                                                                                      

PR 4706524                                                                                                                                
(Crash rate calculated in crashes 
per 1 million entering vehicles)

Haggerty Rd:                                                                                                 
Cherry Hill Rd to 
Canterbury Cir                                                                                                                     

MP 6.961 - 7.878                                                                                                                            
PR 4706524                                                                                                                                         

(Crash rate calculated in crashes 
per 100 million vehicle miles 

traveled)

Haggerty Rd/ Canterbury 
Cir Intersection:                                                                                           
MP 7.395 - 7.489                                                                                                                             

PR 4706524                                                                                                                                         
(Crash rate calculated in crashes 
per 1 million entering vehicles)

Haggerty Rd:                                                                                                 
Canterbury Cir to M-153                                                                                                                     

MP 6.961 - 7.878                                                                                                                            
PR 4706524                                                                                                                                         

(Crash rate calculated in crashes per 
100 million vehicle miles traveled)

Haggerty Rd/M-153 
Intersection:                                                                                                                                              

MP 7.878 - 7.972                                                                                                                     
PR 4706524                                                                                                                     

(Crash rate calculated in crashes 
per 1 million entering vehicles)

Haggerty Rd:                                                                                                                      
M-153 to Hanford Rd                                                                                                                       

MP 7.972 - 8.283                                                                                                                                
PR 4706524                                                                                                         

(Crash rate calculated in crashes per 
100 million vehicle miles traveled)

Haggerty Rd/Hanford Rd 
Intersection:                                                                                                                   

MP 8.283 - 8.377                                                                                                                                        
PR 4706524                                                                                                                          

(Crash rate calculated in crashes per 
1 million entering vehicles)

Haggerty Rd:                                                                                                                                                          
Hanford Rd to Warren Rd                                                                                                                                                          

MP 8.377 - 8.626                                                                                                                                                                                  
PR 4706524                                                                                                                                                   

(Crash rate calculated in crashes per 
100 million vehicle miles traveled)

Haggerty Rd/Warren Rd 
Intersection:                                                                                                                               

MP 8.626 - 8.738                                                                                                                            
PR 4703524                                                                                                                                

(Crash rate calculated in crashes per 
1 million entering vehicles)

Injury Crash Rate 0.56 39.38 0.32 61.51 37.48 0.13 46.81 0.30
Average Injury Crash Rate N/A 52.9 N/A 52.9 52.9 N/A 52.9 N/A

Property Damage Crash Rate 1.62 196.89 0.56 202.09 149.90 0.34 62.41 1.43
Average PDO Crash Rate N/A 235.1 N/A 235.1 235.1 N/A 235.1 N/A

Fatal Crash Rate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Average Fatal Crash Rate N/A 0.9 N/A 0.9 0.9 N/A 0.9 N/A

Haggerty Road Crash Analysis - Crash Tables

See the M-153 from Sheldon 
Road to Lotz Road Crash 

Analysis



Time Period January 1st, 2007 to December 31st, 2010
Number of Years 4

Haggerty Road Crash Analysis - Crash Tables

Light Condition

Haggerty Rd/Cherry Hill 
Rd Intersection:                                                                                                                 
MP 6.885 - 6.961                                                                                                                     

PR 4706524

Haggerty Rd:                                                                                                             
Cherry Hill Rd to 
Canterbury Cir                                                                                                                             

MP 6.961 - 7.395                                                                                                                   
PR 4706524

Haggerty Rd/ Canterbury 
Cir Intersection:                                                                                           
MP 7.395 - 7.489                                                                                                                           

PR 4706524

Haggerty Rd:                                                                                                             
Canterbury Cir to M-153                                                                                                                             

MP 7.489 - 7.878                                                                                                                               
PR 4706524

Haggerty Rd/M-153 
Intersection:                                                                                                                

MP 7.878 - 7.972                                                                                                                    
PR 4706524

Haggerty Rd:                                                                                                                              
M-153 to Hanford Rd                                                                                                                  

MP 7.972 - 8.283                                                                                                     
PR 4706524

Haggerty Rd/Hanford Rd 
Intersection:                                                                                                                                  

MP 8.283 - 8.377                                                                                                                    
PR 4706524

Haggerty Rd:                                                                                                               
Hanford Rd to Warren Rd                                                                                                                     

MP 8.377 - 8.626                                                                                                
PR 4706524

Haggerty Rd/Warren Rd 
Intersection:                                                                                                       

MP 8.626 - 8.738                                                                                                           
PR 4703524

Total

Dark (Defined as 8 PM to 6 AM) 13 4 4 5 4 1 1 6 38
Dawn (Defined as 6 AM to 8 AM) 6 1 4 8 0 0 2 5 26
Daylight (Defined As 8 AM to 6 PM) 79 22 13 15 9 7 4 40 189
Dusk (Defined as 6 PM to 8 PM) 15 3 4 2 2 3 0 6 35
Unknown 0 0 0 0 0 0 0 0 0

Total 113 30 25 30 - 15 11 7 57 288

Weather Conditions

Haggerty Rd/Cherry Hill 
Rd Intersection:                                                                                                                 
MP 6.885 - 6.961                                                                                                                     

PR 4706524

Haggerty Rd:                                                                                                             
Cherry Hill Rd to 
Canterbury Cir                                                                                                                             

MP 6.961 - 7.395                                                                                                                   
PR 4706524

Haggerty Rd/ Canterbury 
Cir Intersection:                                                                                           
MP 7.395 - 7.489                                                                                                                           

PR 4706524

Haggerty Rd:                                                                                                             
Canterbury Cir to M-153                                                                                                                             

MP 7.489 - 7.878                                                                                                                               
PR 4706524

Haggerty Rd/M-153 
Intersection:                                                                                                                

MP 7.878 - 7.972                                                                                                                    
PR 4706524

Haggerty Rd:                                                                                                                              
M-153 to Hanford Rd                                                                                                                  

MP 7.972 - 8.283                                                                                                     
PR 4706524

Haggerty Rd/Hanford Rd 
Intersection:                                                                                                                                  

MP 8.283 - 8.377                                                                                                                    
PR 4706524

Haggerty Rd:                                                                                                               
Hanford Rd to Warren Rd                                                                                                                     

MP 8.377 - 8.626                                                                                                
PR 4706524

Haggerty Rd/Warren Rd 
Intersection:                                                                                                       

MP 8.626 - 8.738                                                                                                           
PR 4703524

Total

Uncoded - Errors N/A N/A N/A N/A N/A N/A N/A N/A 0
Clear N/A N/A N/A N/A N/A N/A N/A N/A 0
Cloudy N/A N/A N/A N/A N/A N/A N/A N/A 0
Fog N/A N/A N/A N/A N/A N/A N/A N/A 0
Rain N/A N/A N/A N/A N/A N/A N/A N/A 0
Snow/Blowing Snow N/A N/A N/A N/A N/A N/A N/A N/A 0
Severe Wind N/A N/A N/A N/A N/A N/A N/A N/A 0
Sleet or Hail N/A N/A N/A N/A N/A N/A N/A N/A 0
Other N/A N/A N/A N/A N/A N/A N/A N/A 0

Total 0 0 0 0 - 0 0 0 0 0

Pavement Conditions

Haggerty Rd/Cherry Hill 
Rd Intersection:                                                                                                                 
MP 6.885 - 6.961                                                                                                                     

PR 4706524

Haggerty Rd:                                                                                                             
Cherry Hill Rd to 
Canterbury Cir                                                                                                                             

MP 6.961 - 7.395                                                                                                                   
PR 4706524

Haggerty Rd/ Canterbury 
Cir Intersection:                                                                                           
MP 7.395 - 7.489                                                                                                                           

PR 4706524

Haggerty Rd:                                                                                                             
Canterbury Cir to M-153                                                                                                                             

MP 7.489 - 7.878                                                                                                                               
PR 4706524

Haggerty Rd/M-153 
Intersection:                                                                                                                

MP 7.878 - 7.972                                                                                                                    
PR 4706524

Haggerty Rd:                                                                                                                              
M-153 to Hanford Rd                                                                                                                  

MP 7.972 - 8.283                                                                                                     
PR 4706524

Haggerty Rd/Hanford Rd 
Intersection:                                                                                                                                  

MP 8.283 - 8.377                                                                                                                    
PR 4706524

Haggerty Rd:                                                                                                               
Hanford Rd to Warren Rd                                                                                                                     

MP 8.377 - 8.626                                                                                                
PR 4706524

Haggerty Rd/Warren Rd 
Intersection:                                                                                                       

MP 8.626 - 8.738                                                                                                           
PR 4703524

Total

Uncoded - Errors N/A N/A N/A N/A N/A N/A N/A N/A 0
Dry N/A N/A N/A N/A N/A N/A N/A N/A 0
Wet N/A N/A N/A N/A N/A N/A N/A N/A 0
Icy N/A N/A N/A N/A N/A N/A N/A N/A 0
Snow/Blowing Snow N/A N/A N/A N/A N/A N/A N/A N/A 0
Muddy N/A N/A N/A N/A N/A N/A N/A N/A 0
Slushy N/A N/A N/A N/A N/A N/A N/A N/A 0
Covered With Debris N/A N/A N/A N/A N/A N/A N/A N/A 0
Other N/A N/A N/A N/A N/A N/A N/A N/A 0

Total 0 0 0 0 - 0 0 0 0 0
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YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5
2007 2008 2009 2010 2011

-  -  - -  - -  -
Convert Intersection to Roundabout%REDUCTION 35%

33 24 28 28 0
33 24 28 28 0

0 0 0 0 0
-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -

# of A-injuries: 0  For reference only
# of Fatalilties: 0  For reference only; "Q" accounts 

 for the risk of a fatality.
PROJECT COST ESTIMATE : $1,590,000  If unknown, enter "0" (zero).
ADTb (before-volume) 1.0  You may change these
ADTa (after-volume) 1.0  default ADT values.
# OF YEARS OF DATA: 4.00 3 to 5 years should be used. 
RATE OF INFLATION: 2.50%
AREA TYPE: 2 (1 = RURAL, 2 = URBAN, 3 = BETWEEN)

REMARKS:
0 Haggerty Rd Crash Analysis - Crash Pattern 1-1

Haggerty Rd / Cherry Hill Intersection
4706524
6.885-6.961
Convert Intersection to Roundabout

A-Injured or Killed Persons

Number of Crashes

PDO+Minor Inj Crashes
A-Injured or Killed Persons

Number of Crashes
PDO+Minor Inj Crashes

Number of Crashes
PDO+Minor Inj Crashes

   NUMBER OF CRASHES OR INJURED PERSONS.

Number of Crashes
PDO+Minor Inj Crashes
A-Injured or Killed Persons

PDO+Minor Inj Crashes
A-Injured or Killed Persons

A-Injured or Killed Persons

Number of Crashes



TOR '11 Date 11-Jul-12
Project: Haggerty Rd Crash Analysis - Crash Pattern 1-1 City/Twp. Canton

Prepared By: Bergmann Associates County Wayne
PR: 4706524 PR MP Range:
CS: - CS MP Range: -

The method of evaluating crash costs, used below, is given on page 67 of Roy
Jorgensen's report of Highway Safety Improvement Criteria, 1966 edition.  This
same method is given in the Bureau of Public Roads IM21-3-67. In 1994 we 
have adapted the Q formula to blend Fatalities and A-injuries only.
In the following analysis the costs provided by the National Safety Council 
are : 2008 NSC VALUES:

 
Death $1,300,000 =FATCOST
Disabling (A) injury: $63,500 =INJCOST
PDO and/or Minor Injury Crash: $8,300 =PDOCOST

BTOTAL = ADTa/ADTbx(QxR1+(PDOCOSTxR2))

WHERE:

BTOTAL= Total Benefit in Dollars Over Years Used $326,288
ADTa   = Average traffic volume after the improvement 1.1
ADTb   = Average traffic volume before the improvement 1.0
R1     = Reduction in fatalities and A-Injuries Combined. 0.0
R2     = Reduction in Minor (no A-Injuries or Fatalities) crashes: 39.6
Q    = [FATCOST+((I/F)XINJCOST)]/[1+(I/F)]
= [1,130,000+(7.21 x 61,600)] / [1+7.21]  $191,700

for AREA TYPE  ERR
I/F    = 7.21

Q-Reference Q A-Inuries Fatalities I/F
RURAL $212,800 5685 937 6.07
URBAN $191,700 8934 1239 7.21
BETWEEN $200,000 14619 2176 6.72
Data from Safety Programs Unit; E. Line.
5-Year Statewide Trunkline Crash Figures Used.
(From 1-1-05 Through 12-31-09).  See DATA 2009.

Time of Return (T.O.R.) is  based on .... 4.0  years of data.

NOINFB =No-Inflation Annual Benefit=BTOTAL/years $81,572
------

With an inflation rate of   .......... 2.50%

B=Annual Benefit=Present Value (with Inflation) $104,419

C = Project  Cost $1,590,000

TOR=C/B=COST/ANNUAL BENEFIT= 15.23

COMPUTED BENEFITS DERIVED THROUGH CRASH  REDUCTION

6.885-6.961



YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5
2007 2008 2009 2010 2011

-  -  - -  - -  -
Install flashing beacon as advance warning%REDUCTION 27%

33 24 28 28 0
33 24 28 28 0

0 0 0 0 0
-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -

# of A-injuries: 0  For reference only
# of Fatalilties: 0  For reference only; "Q" accounts 

 for the risk of a fatality.
PROJECT COST ESTIMATE : $13,750  If unknown, enter "0" (zero).
ADTb (before-volume) 1.0  You may change these
ADTa (after-volume) 1.0  default ADT values.
# OF YEARS OF DATA: 4.00 3 to 5 years should be used. 
RATE OF INFLATION: 2.50%
AREA TYPE: 2 (1 = RURAL, 2 = URBAN, 3 = BETWEEN)

REMARKS:

   NUMBER OF CRASHES OR INJURED PERSONS.

Number of Crashes
PDO+Minor Inj Crashes
A-Injured or Killed Persons

PDO+Minor Inj Crashes
A-Injured or Killed Persons

A-Injured or Killed Persons

Number of Crashes

A-Injured or Killed Persons

Number of Crashes

PDO+Minor Inj Crashes
A-Injured or Killed Persons

Number of Crashes
PDO+Minor Inj Crashes

Number of Crashes
PDO+Minor Inj Crashes

0 Haggerty Rd Crash Analysis - Crash Pattern 1-2
Haggerty Rd / Cherry Hill Intersection
4706524
6.885-6.961
Install Flashing Warning Beacon



TOR '11 Date 11-Jul-12
Project: Haggerty Rd Crash Analysis - Crash Pattern 1-2 City/Twp. Canton

Prepared By: Bergmann Associates County Wayne
PR: 4706524 PR MP Range:
CS: - CS MP Range: -

The method of evaluating crash costs, used below, is given on page 67 of Roy
Jorgensen's report of Highway Safety Improvement Criteria, 1966 edition.  This
same method is given in the Bureau of Public Roads IM21-3-67. In 1994 we 
have adapted the Q formula to blend Fatalities and A-injuries only.
In the following analysis the costs provided by the National Safety Council 
are : 2008 NSC VALUES:

 
Death $1,300,000 =FATCOST
Disabling (A) injury: $63,500 =INJCOST
PDO and/or Minor Injury Crash: $8,300 =PDOCOST

BTOTAL = ADTa/ADTbx(QxR1+(PDOCOSTxR2))

WHERE:

BTOTAL= Total Benefit in Dollars Over Years Used $251,708
ADTa   = Average traffic volume after the improvement 1.1
ADTb   = Average traffic volume before the improvement 1.0
R1     = Reduction in fatalities and A-Injuries Combined. 0.0
R2     = Reduction in Minor (no A-Injuries or Fatalities) crashes: 30.5
Q    = [FATCOST+((I/F)XINJCOST)]/[1+(I/F)]
= [1,130,000+(7.21 x 61,600)] / [1+7.21]  $191,700

for AREA TYPE  ERR
I/F    = 7.21

Q-Reference Q A-Inuries Fatalities I/F
RURAL $212,800 5685 937 6.07
URBAN $191,700 8934 1239 7.21
BETWEEN $200,000 14619 2176 6.72
Data from Safety Programs Unit; E. Line.
5-Year Statewide Trunkline Crash Figures Used.
(From 1-1-05 Through 12-31-09).  See DATA 2009.

Time of Return (T.O.R.) is  based on .... 4.0  years of data.

NOINFB =No-Inflation Annual Benefit=BTOTAL/years $62,927
------

With an inflation rate of   .......... 2.50%

B=Annual Benefit=Present Value (with Inflation) $80,552

C = Project  Cost $13,750

TOR=C/B=COST/ANNUAL BENEFIT= 0.17

COMPUTED BENEFITS DERIVED THROUGH CRASH  REDUCTION

6.885-6.961



YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5
2007 2008 2009 2010 2011

-  -  - -  - -  -
Improve Signal Timing %REDUCTION 8%

33 24 28 28 0
33 24 28 28 0

0 0 0 0 0
-  -  - -  - -  -
Provide protected left turn phase %REDUCTION 36%

3 3 1 4 0
3 3 1 4 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -

# of A-injuries: 0  For reference only
# of Fatalilties: 0  For reference only; "Q" accounts 

 for the risk of a fatality.
PROJECT COST ESTIMATE : $10,500  If unknown, enter "0" (zero).
ADTb (before-volume) 1.0  You may change these
ADTa (after-volume) 1.0  default ADT values.
# OF YEARS OF DATA: 4.00 3 to 5 years should be used. 
RATE OF INFLATION: 2.50%
AREA TYPE: 2 (1 = RURAL, 2 = URBAN, 3 = BETWEEN)

REMARKS:
0 Haggerty Rd Crash Analysis - Crash Pattern #2

Haggerty / Canterbury, Hanford, & Warren Intersections 
4706524
Varies
Improve Signal Timing (All) & Left turn phase (Haggerty/Hanford)

A-Injured or Killed Persons

Number of Crashes

PDO+Minor Inj Crashes
A-Injured or Killed Persons

Number of Crashes
PDO+Minor Inj Crashes

Number of Crashes
PDO+Minor Inj Crashes

   NUMBER OF CRASHES OR INJURED PERSONS.

Number of Crashes
PDO+Minor Inj Crashes
A-Injured or Killed Persons

PDO+Minor Inj Crashes
A-Injured or Killed Persons

A-Injured or Killed Persons

Number of Crashes



TOR '11 Date 11-Jul-12
Project: Haggerty Rd Crash Analysis - Crash Pattern #2 City/Twp. Canton

Prepared By: Bergmann Associates County Wayne
PR: 4706524 PR MP Range:
CS: - CS MP Range: -

The method of evaluating crash costs, used below, is given on page 67 of Roy
Jorgensen's report of Highway Safety Improvement Criteria, 1966 edition.  This
same method is given in the Bureau of Public Roads IM21-3-67. In 1994 we 
have adapted the Q formula to blend Fatalities and A-injuries only.
In the following analysis the costs provided by the National Safety Council 
are : 2008 NSC VALUES:

 
Death $1,300,000 =FATCOST
Disabling (A) injury: $63,500 =INJCOST
PDO and/or Minor Injury Crash: $8,300 =PDOCOST

BTOTAL = ADTa/ADTbx(QxR1+(PDOCOSTxR2))

WHERE:

BTOTAL= Total Benefit in Dollars Over Years Used $107,250
ADTa   = Average traffic volume after the improvement 1.1
ADTb   = Average traffic volume before the improvement 1.0
R1     = Reduction in fatalities and A-Injuries Combined. 0.0
R2     = Reduction in Minor (no A-Injuries or Fatalities) crashes: 13.0
Q    = [FATCOST+((I/F)XINJCOST)]/[1+(I/F)]
= [1,130,000+(7.21 x 61,600)] / [1+7.21]  $191,700

for AREA TYPE  ERR
I/F    = 7.21

Q-Reference Q A-Inuries Fatalities I/F
RURAL $212,800 5685 937 6.07
URBAN $191,700 8934 1239 7.21
BETWEEN $200,000 14619 2176 6.72
Data from Safety Programs Unit; E. Line.
5-Year Statewide Trunkline Crash Figures Used.
(From 1-1-05 Through 12-31-09).  See DATA 2009.

Time of Return (T.O.R.) is  based on .... 4.0  years of data.

NOINFB =No-Inflation Annual Benefit=BTOTAL/years $26,813
------

With an inflation rate of   .......... 2.50%

B=Annual Benefit=Present Value (with Inflation) $34,322

C = Project  Cost $10,500

TOR=C/B=COST/ANNUAL BENEFIT= 0.31

COMPUTED BENEFITS DERIVED THROUGH CRASH  REDUCTION

Varies
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Crash Analysis: Warren Rd from Sheldon Rd to Lotz Rd
JN 115117
PR # 4710470 MP 3.440 – 3.516: Warren Rd/Sheldon Rd Intersection
PR # 4710470 MP 3.516 – 3.932: Warren Rd from Sheldon to Morton Taylor Rd
PR # 4710470 MP 3.932 – 4.026: Warren Rd/Morton Taylor Rd Intersection
PR # 4710470 MP 4.026 – 4.430: Warren Rd from Morton Taylor Rd to Lilley Rd
PR # 4710470 MP 4.430 – 4.524: Warren Rd/Lilley Rd Intersection
PR # 4710470 MP 4.524 – 5.220: Warren Rd from Lilley Rd to Haggerty Rd
PR # 4710470 MP 5.220 – 5.314: Warren Rd/Haggerty Rd Intersection
PR # 4710470 MP 5.314 – 5.840: Warren Rd from Haggerty Rd to Lotz Rd
PR # 4710470 MP 5.840 – 5.916: Warren Rd/Lotz Rd Intersection
*Please See the Haggerty Road from Cherry Hill Road to Warren Road Crash Analysis for the
Warren Rd/Haggerty Road intersection crash details

1) Crash Analysis
A crash analysis on Warren Rd from Sheldon Rd to Lotz Rd was conducted for a four-year period
between January 1st, 2007 and December 31st, 2010.  The crash data utilized in this analysis was
developed from Southeast Michigan Council of Governments (SEMCOG) crash data.  Please
note that for this analysis, the Warren Rd/Haggerty Rd intersection is not included as it is
detailed in the Haggerty Road from Cherry Hill Road to Warren Road Crash Analysis.

Warren Rd is a two-lane to five-lane, undivided, east-west collector-distributor located one mile
north of M-153. The land use in this study area consists of both commercial and residential
uses, with multiple un-signalized drives to subdivisions and businesses. Current lane and
shoulder widths include 12 foot driving lanes with varying 6 to 8 foot shoulders in non-curbed
sections.

Overall trends for this segment of roadway are: approximately fifty two percent (52%) of the
overall crashes were rear end straight crashes; with the next closest being angle crashes,
consisting of approximately seventeen percent (17%) of the overall total.  The intersection with
the  highest  percentage  of  total  crashes  was  the  Warren  Rd/Lilley  Rd  intersection,  which
accounted for approximately nineteen percent (19%) of the total crashes within this segment of
Warren Rd.  The road segment with the highest percentage of total crashes was the roadway
segment  between  Morton  Taylor  Rd  and  Lilley  Rd  which  accounted  for  approximately
seventeen percent (17%) of the total crashes within this segment of Warren Rd.

As part of this analysis, crash rates, frequencies, and casualty ratios have been calculated to
examine each of the road segments and intersections within the limits of the analysis.  Crash
rates compare the number of crashes occurring in a road segment or intersection to the volume
of traffic utilizing the roadway facility.  The crash rates that have been calculated in this analysis
include total crash rates, fatal crash rates, injury crash rates, and property damage only (PDO)
crash rates.  Road segment crash rates are expressed in terms of “crashes per 100 million
vehicle miles traveled” and intersection rates in terms of “crashes per 1 million entering
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vehicles”.  Crash frequencies compare the total number of crashes that occur during the
evaluation period to time.  Road segment crash frequencies are in terms of “crashes per year
per mile” and intersection frequencies in terms of “crashes per year”.  Casualty ratios compare
the number of injury and fatal crashes to the total number of crashes in the evaluation period.

The calculated crash rates, frequencies, and casualty ratios have been compared to either
statewide  averages  from  the  Michigan  Office  of  Highway  Safety  Planning  (MOHSP)  or  to
regional averages for similar facilities published by the Southeast Michigan Council of
Governments (SEMCOG).  Detailed analysis of each of the above intersections and road
segments are shown in the following sections.  The distribution of crashes by type of collision
and location are shown in the following table.

Crash Type
Location (See Key Below)

Total Percentage
1 2 3 4 5 6 71 8 9

Single Motor Veh 1 0 1 0 2 6 - 5 5 20 10.53%
Head On 1 0 0 0 0 1 - 0 1 3 1.58%
Head On Left Turn 3 0 2 2 5 1 - 0 3 16 8.42%
Angle 5 2 10 2 8 0 - 0 5 32 16.84%
Rear End Straight 16 2 7 27 19 6 - 7 15 99 52.11%
Rear End Left Turn 0 0 0 1 0 0 - 0 0 1 0.53%
Side-Swipe Same 1 2 0 0 1 3 - 0 2 9 4.74%
Side-Swipe Opposite 0 0 0 0 1 1 - 1 1 4 2.11%
Other Object 2 0 0 1 1 1 - 1 0 6 3.16%

Total 29 6 20 33 37 19 - 14 32 190 100.00%

Location Key

1. Intersection: Warren Rd/Sheldon Rd
(PR 4710470: MP 3.440 – 3.516)

6. Segment: Warren Rd from Lilley Rd to Haggerty Rd
(PR 4710470: MP 4.524 – 5.220)

2. Segment: Warren Rd from Sheldon to Morton Taylor Rd
(PR 4710470: MP 3.516 – 3.932)

71. Intersection: Warren Rd/Haggerty Rd
(PR 4710470: MP 5.220 – 5.314)

3. Intersection: Warren Rd/Morton Taylor Rd
(PR 4710470: MP 3.932 – 4.026)

8. Segment: Warren Rd from Haggerty Rd to Lotz Rd
(PR 4710470: MP 5.314 – 5.840)

4. Segment: Warren Rd from Morton Taylor Rd to Lilley Rd
(PR 4710470: MP 4.026 – 4.430)

9. Intersection: Warren Rd/Lotz Rd
(PR 4710470: MP 5.840 – 5.916)

5. Intersection: Warren Rd/Lilley Rd
(PR 4710470: MP 4.430 – 4.524)

Table 1 Crash Analysis Summary

= Intersection

1 See Haggerty Road from Cherry Hill Road to Warren Road Crash Analysis for intersection crash details



Memorandum

Location (See Key)

1 2 3 4 5 6 7 8 9

Calculated Crash
Rate 0.881 51.072 0.571 319.592 0.881 149.252 - 108.432 1.321

Average Crash
Rate 0.924 288.93 0.924 288.93 0.924 288.93 - 288.93 0.874

Location (See Key)

1 2 3 4 5 6 7 8 9
Calculated
Casualty Ratio 0.34 0.17 0.30 0.36 0.24 0.16 - 0.14 0.25
Average Casualty
Ratio 0.221 0.232 0.221 0.232 0.221 0.232 - 0.232 0.231

Location (See Key)

1 2 3 4 5 6 7 8 9

Crash Frequency 7.251 3.612 5.001 20.422 9.251 6.822 - 6.652 8.001

Average Crash
Frequency 8.343 6.444 8.343 6.444 8.343 6.444 - 6.444 4.693

Table 2 Crash Rate Summary

1 Crash rates calculated in crashes per 1 million entering vehicles
2 Crash rates calculated in crashes per 100 million vehicle miles traveled
3 Average crash rates in number of crashes occurring per 100 million vehicle miles traveled from the Michigan Office of Highway

  Safety Planning (MOHSP)
4 Average crash rates in number of crashes occurring per 1 million entering vehicles for signalized intersections with similar traffic volumes

published by the Southeast Michigan Council of Governments (SEMCOG)

Table 3 Casualty Ratio Summary

 1 Average casualty ratio values for signalized intersections with similar traffic volumes published by the Southeast Michigan Council of
Governments (SEMCOG)

 2 Average casualty ratio values for roadway segments with intersections with similar traffic volumes published by the Southeast Michigan
Council of Governments (SEMCOG)

1 Crash frequency calculated in crashes per year
2 Crash frequency calculated in crashes per year per mile of roadway
3 Average crash frequencies in crashes per year for signalized intersections with similar traffic volumes published by the Southeast

Michigan Council of Governments (SEMCOG)
4 Average crash frequencies in crashes per year per mile for roadway segments with intersections with similar traffic volumes published by

the Southeast Michigan Council of Governments (SEMCOG)

Table 4 Crash Frequency Summary
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Location (See Key)

1 2 3 4 5 6 7 8 9

Number of Injury
Crashes 10 1 6 12 9 3 - 2 8
Calculated Injury
Crash Rate 0.301 8.512 0.171 116.212 0.211 23.572 - 15.492 0.331

Average Injury
Crash Rate N/A3 52.94 N/A3 52.94 N/A3 52.94 - 52.94 N/A3

Number of Fatal
Crashes 0 0 0 0 0 0 - 0 0

Calculated Fatal
Crash Rate 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 0.00

Average Fatal
Crash Rate N/A3 0.905 N/A3 0.905 N/A3 0.905 - 0.905 N/A3

Location (See Key)

1 2 3 4 5 6 7 8 9

Number Property
Damage Only
Crashes 19 5 14 21 28 16 - 12 24

Calculated PDO
Crash Rate 0.581 42.62 0.401 203.42 0.671 125.72 - 92.92 0.991

Average PDO
Crash Rate N/A3 235.14 N/A3 235.14 N/A3 235.14 - 235.14 N/A3

1. Warren Rd/Sheldon Rd Intersection (PR 4710470: MP 3.440 – 3.516)
The Warren Rd and Sheldon Rd intersection experienced twenty nine (29) crashes within the
four year analysis period.  Sixteen (16) (55.20%) crashes transpired as rear end straight crashes,
while five (5) (17.24%) angle crashes and three (3) (10.34%) head on left turn crashes also
occurred.  The remaining five (5) (17.22%) crashes consisted of single motor vehicle, head on,
side swipe same and other object crashes.

Table 5 Injury and Fatal Crash Rate Summary

1 Injury crash rates calculated in crashes per 1 million entering vehicles
2 Injury crash rates calculated in crashes per 100 million vehicle miles traveled
3 No average rates in number of crashes per 1 million entering vehicles are available from the Michigan Office of Highway Safety
 Planning or the Southeast Michigan Council of Governments

4 Average injury crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of Highway Safety
 Planning (MOHSP)

5 Average fatal crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of Highway Safety
Planning (MOHSP)

Table 6 Property Damage Crash Rate Summary

1 Crash rates calculated in crashes per 1 million entering vehicles
2 Crash rates calculated in crashes per 100 million vehicle miles traveled
3 No average property damage only crash rates in number of crashes per 1 million entering vehicles are available from the Michigan
 Office of Highway Safety Planning (MOHSP) or the Southeast Michigan Council of Governments (SEMCOG)

4 Average property damage only crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of
Highway Safety Planning (MOHSP)
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Of the twenty nine (29) crashes that occurred, there were zero (0) fatal crashes and ten (10)
injury related crashes.  Of the ten (10) injury crashes, one (1) was an A-Level (incapacitating)
injury.  See Table 7 for details involving the A-Level crash.  The remaining nineteen (19) crashes
were PDO (Property Damage Only) crashes.

Location Severity
Crash
Type

Road
Surface

Condition

Weather
Condition

Alcohol
a factor

Notes (UD-10 Information)

MP 3.477
Sheldon Rd
Intersection

A
Head
On

Snowy
Snow/

Blowing
Snow

No

UD-10 information states that Vehicle 2 was
traveling westbound in the right through lane
when they entered the Sheldon Rd
intersection on a green light. Vehicle 1 was
traveling eastbound and crossed left of center
striking Vehicle 2. The driver of Vehicle 1
stated they were trying to turn right onto
southbound, but did not know what happened
after this. The driver of Vehicle 1 was cited for
driving left of center.

A  review  of  the  A-Level  injury  crash  does  not  show  a  clear  cause  for  this  crash.   The  crash
occurred at 6:20 PM with snowy weather and road conditions.  The driver of Vehicle 1, which
was traveling eastbound on Warren Rd, stated that they were trying to turn right onto
southbound Sheldon Rd but does not remember anything that happened after.  The driver of
Vehicle 2, which was traveling westbound in the right through lane on Warren Rd, stated they
entered the intersection on a green light but also does not remember what happened after.  A
witness stated in the UD-10 report only that they observed Vehicle 1 cross into the westbound
lanes.  As shown in the UD-10 report weather and road conditions at the time of the crash were
snowy and snow/blowing snow, respectively.

The crash rate for this intersection is 0.88 crashes per 1 million entering vehicles. This is lower
than  the  Southeast  Michigan  Council  of  Governments  (SEMCOG)  average  crash  rate  of  0.92
crashes per 1 million entering vehicles for signalized intersections with similar traffic volumes.
The injury and fatal rates for this intersection are 0.30 and 0.00 crashes per 1 million entering
vehicles, respectively. No average injury or fatal crash rates were available for comparison.

The casualty ratio for this intersection is 0.34 which is higher than the SEMCOG average of 0.22.
The crash frequency of 7.25 crashes per year is less than the average for signalized intersections
with similar traffic volumes at 8.34 crashes per year.

Table 7 Warren Rd/Sheldon Rd Intersection – A-Level Injury Crash Details
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2. Warren Rd from Sheldon to Morton Taylor Rd (PR 4710470: MP 3.516 – 3.932)
This 0.416 mile segment of roadway experienced six (6) crashes within the four (4) year analysis
period.  Two (2) (33.33%) crashes transpired as rear end straight crashes, two (2) (33.33%) were
angle crashes, and two (2) (33.33%) were side swipe same.

Of the six (6) crashes that occurred, there were zero (0) fatal crashes and one (1) injury crash,
which was not an A-Level (incapacitating) injury crash.  The remaining five (5) crashes were PDO
(Property Damage Only) crashes.

The crash rate for the above segment of roadway is 51.07 crashes per 100 million vehicle miles
traveled.  This is lower than the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within the same corridor are 8.51 and 0.00 crashes per 100 million vehicle miles traveled,
respectively,  which  are  both  lower  than  the  statewide  averages  of  52.9  injuries  and  0.90
fatalities per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.17 and 3.61 crashes
per year per mile, respectively.  Both are lower than regional averages of 0.23 and 6.44 crashes
per year per mile, respectively.

3. Warren Rd/Morton Taylor Rd Intersection (PR 4710470: MP 3.932 – 4.026)
The Warren Rd/Morton Taylor Rd intersection experienced twenty (20) crashes within the four
year analysis period.  Ten (10) (50.0%) crashes transpired as angle crashes, while seven (7)
(35.0%) rear end straight crashes, two (2) (10.0%) head on left turn crashes, and one (1) (5.0%)
single motor vehicle crash also occurred.  Please note, based on field review, this intersection
was recently widened to include exclusive left-turn lanes with protected left-turn traffic signal
phasing, which will likely reduce angle, rear end, and left turn crashes.

Of the twenty (20) crashes that occurred, there were zero (0) fatal crashes and six (6) injury
related crashes.  Of the six (6) injury crashes, one (1) was an A-Level (incapacitating) injury.  See
Table 8 for details involving the A-Level crash.  The remaining fourteen (14) crashes were PDO
(Property Damage Only) crashes.

Location Severity
Crash
Type

Road
Surface

Condition

Weather
Condition

Alcohol
a factor

Notes (UD-10 Information)

MP 3.979
Morton

Taylor Rd
Intersection

A Angle Dry Clear No

UD-10 information states that Vehicle 2 was
eastbound on Warren Rd when Vehicle 1,
which was in the westbound left turn lane,
turned left in front of Vehicle 2 causing the
collision. The driver of Vehicle 1 was cited for
this crash.

A review of the A-Level injury crash shows that failure to yield right of way was the cause of this
crash.  The crash occurred at 11:00 AM with clear and dry weather and road conditions.  The

Table 8 Warren Rd/Morton Taylor Rd Intersection – A-Level Injury Crash Details
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available UD-10 information does not state why the driver of Vehicle 1 turned left in front of
Vehicle 2 or if Vehicle 2 was not able to see Vehiclev1.  Based upon field reviews of the
intersections on Warren Rd, aggressive driving techniques at intersections are used by drivers
because of large queues.

The crash rate for this intersection is 0.57 crashes per 1 million entering vehicles. This is lower
than  the  Southeast  Michigan  Council  of  Governments  (SEMCOG)  average  crash  rate  of  0.92
crashes per 1 million entering vehicles for signalized intersections with similar traffic volumes.
The injury and fatal rates for this intersection are 0.17 and 0.00 crashes per 1 million entering
vehicles, respectively.  No average injury or fatal crash rates were available for comparison.

The casualty ratio for this intersection is 0.30 which is higher than the SEMCOG average of 0.22.
The crash frequency of 5.00 crashes per year is less than the average for signalized intersections
with similar traffic volumes at 8.34 crashes per year.

4. Warren Rd from Morton Taylor Rd to Lilley Rd (PR 4710470: MP 4.026 – 4.430)
This 0.404 mile segment of roadway experienced thirty three (33) crashes within the four (4)
year analysis period.  Twenty seven (27) (81.82%) crashes transpired as rear end straight
crashes, two (2) (6.06%) were angle crashes, two (2) (6.06%) were head on left turn crashes,
one (1) (3.03) was a rear end left turn, and one (1) (3.03%) was an other object crash.

Of the thirty three (33) crashes that occurred, there were zero (0) fatal crashes and twelve (12)
injury crashes.  Of the twelve (12) injury crashes, zero (0) were A-Level (incapacitating) injuries.
The remaining twenty one (21) crashes were PDO (Property Damage Only) crashes.

The crash rate for the above segment of roadway is 319.59 crashes per 100 million vehicle miles
traveled.  This is higher than the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within the same corridor are 116.21 and 0.00 crashes per 100 million vehicle miles traveled,
respectively.  The injury rate is higher and the fatal rate is lower than the statewide averages of
52.9 injuries and 0.90 fatalities per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.36 and 20.42 crashes
per year per mile, respectively, both of which are higher than regional averages of 0.23 and
6.44 crashes per year per mile, respectively.

5. Warren Rd/Lilley Rd Intersection (PR 4710470: MP 4.430 – 4.524)
The Warren Rd/Lilley Rd intersection experienced thirty seven (37) crashes within the four year
analysis period.  Nineteen (19) (51.35%) crashes transpired as rear end straight crashes, while
eight (8) (21.62%) angle crashes, and five (5) (13.51%) head on left turn crashes occurred.  The
remaining  five  (5)  (13.52%)  crashes  consisted  of  single  motor  vehicle,  side  swipe  same,  side
swipe opposite, and other object crashes.  Please note, based upon field review, this
intersection was recently widened to include exclusive right-turn lanes on the eastbound,
westbound, and southbound approaches which will increase the capacity of the intersection.
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This may reduce the occurrences of rear end crashes by reducing queue lengths and reduce all
crash types by reducing aggressive maneuvers caused by inadequate intersection capacity.

Of the thirty seven (37) crashes that occurred, there were zero (0) fatal crashes and nine (9)
injury related crashes.  Of the nine (9) injury crashes, one (1) was an A-Level (incapacitating)
injury.  See  Table  9  for  details  involving  the  A-Level  crash.   The  remaining  twenty  eight  (28)
crashes were PDO (Property Damage Only) crashes.

Location Severity
Crash
Type

Road
Surface

Condition

Weather
Condition

Alcohol
a factor

Notes (UD-10 Information)

MP 4.477
Lilley Rd

Intersection
A

Head
On–Left

Turn
Dry Clear No

UD-10 information states that Vehicle 2 was
traveling northbound on Lilley Rd when
Vehicle 1, which was in the southbound left
turn lane, turned in front of Vehicle 2, causing
the collision. The driver of Vehicle 1 was
cited for failure to yield.

A review of the A-Level injury crash shows that failure to yield right of way was the cause of this
crash.  The crash occurred at 11:00 PM with clear and dry weather and road conditions. The
available UD-10 information does not state why the driver of Vehicle 1 turned left in front of
Vehicle  2.   Based  on  field  reviews  of  the  intersections  on  Warren  Rd,  aggressive  driving
techniques at intersections are used by drivers because of large queues.

The crash rate for this intersection is 0.88 crashes per 1 million entering vehicles. This is lower
than  the  Southeast  Michigan  Council  of  Governments  (SEMCOG)  average  crash  rate  of  0.92
crashes per 1 million entering vehicles for signalized intersections with similar traffic volumes.
The injury and fatal rates for this intersection are 0.21 and 0.00 crashes per 1 million entering
vehicles, respectively.  No average injury or fatal crash rates were available for comparison.

The casualty ratio for this intersection is 0.24 which is higher than the SEMCOG average of 0.22.
The crash frequency of 9.25 crashes per year is also higher than the average for signalized
intersections with similar traffic volumes at 8.34 crashes per year.

6. Warren Rd from Lilley Rd to Haggerty Rd (PR 4710470: MP 4.524 – 5.220)
This 0.696 mile segment of roadway experienced nineteen (19) crashes within the four (4) year
analysis period.  Six (6) (31.58%) crashes transpired as rear end straight crashes, six (6) (31.58%)
were single motor vehicle crashes, and three (3) (15.79%) were side swipe same crashes.  The
remaining four (4) (21.05%) crashes consisted of head on, head on left turn, side swipe
opposite, and other object crashes.

Of the nineteen (19) crashes that occurred, there were zero (0) fatal crashes and three (3) injury
crashes.   Of  the  three  (3)  injury  crashes,  zero  (0)  were  A-Level  (incapacitating)  injuries.   The
remaining sixteen (16) crashes were PDO (Property Damage Only) crashes.

Table 9 Warren Rd/Lilley Rd Intersection – A-Level Injury Crash Details



Memorandum

The crash rate for the above segment of roadway is 149.25 crashes per 100 million vehicle miles
traveled.  This is lower than the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within  the  same  corridor  are  23.57  and  0.00  crashes  per  100  million  vehicle  miles  traveled,
respectively.  Both rates are lower than the statewide averages of 52.9 injuries and 0.90
fatalities per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.16 and 6.82 crashes
per year per mile, respectively.  The casualty ratio is lower and the crash frequency is slightly
higher than regional averages of 0.23 and 6.44 crashes per year per mile, respectively.

7. Warren Rd/Haggerty Rd Intersection (PR 4710470: MP 5.220 – 5.314)
Please refer to the Haggerty Road from Cherry Hill Road to Warren Road Crash Analysis for the
details involving the crashes at this intersection.

8. Warren Rd from Haggerty Rd to Lotz Rd (PR 4710470: MP 5.314 – 5.840)
This 0.526 mile segment of roadway experienced fourteen (14) crashes within the four (4) year
analysis period.  Seven (7) (50.0%) crashes transpired as rear end straight crashes, five (5)
(35.71%) were single motor vehicle crashes, one (1) (7.14%) was a side swipe opposite crash,
and one (1) (7.14%) was an other object crash.

Of the fourteen (14) crashes that occurred, there were zero (0) fatal crashes and two (2) injury
crashes.  Of the two (2) injury crashes, zero (0) were A-Level (incapacitating) injuries.  The
remaining twelve (12) crashes were PDO (Property Damage Only) crashes.

The crash rate for the above segment of roadway is 108.4 crashes per 100 million vehicle miles
traveled, which is lower than the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.   The injury and fatal rates
within  the  same  corridor  are  15.49  and  0.00  crashes  per  100  million  vehicle  miles  traveled,
respectively.  Both rates are lower than the statewide averages of 52.9 injuries and 0.90
fatalities per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.14 and 6.65 crashes
per year per mile, respectively.  The casualty ratio is lower but the crash frequency is slightly
higher than the regional averages of 0.23 and 6.44 crashes per year per mile, respectively.

9. Warren Rd/Lotz Rd Intersection (PR 4710470: MP 5.840 – 5.916)
The Warren Rd/Lotz Rd intersection experienced thirty two (32) crashes within the four (4) year
analysis period.  Fifteen (15) (46.88%) crashes transpired as rear end straight crashes, while five
(5) (15.63%) single motor vehicle crashes, five (5) (15.63%) angle crashes, and three (3) (9.38%)
head on left turn crashes also occurred.  The remaining four (4) (12.48%) crashes consisted of
head on, side swipe same, and side swipe opposite crashes.



Memorandum

Of  the  thirty  two  (32)  crashes  that  occurred,  there  were  zero  (0)  fatal  crashes  and  eight  (8)
injury related crashes.  Of the eight (8) injury crashes, zero (0) were A-Level (incapacitating)
injury.  The remaining twenty four (24) crashes were PDO (Property Damage Only) crashes.

The crash rate for this intersection is 1.32 crashes per 1 million entering vehicles.  This is higher
than  the  Southeast  Michigan  Council  of  Governments  (SEMCOG)  average  crash  rate  of  0.87
crashes per 1 million entering vehicles for signalized intersections with similar traffic volumes.
The injury and fatal rates for this intersection are 0.33 and 0.00 crashes per 1 million entering
vehicles, respectively.  No average injury or fatal crash rates were available for comparison.

The casualty ratio for this intersection is 0.25 which is slightly higher than the SEMCOG average
of 0.23.  The crash frequency of 8.00 crashes per year is also higher than the average for
signalized intersections with similar traffic volumes at 4.69 crashes per year.

Crash Concentration/Pattern Identification and Potential Crash Mitigation Strategies

Crash Pattern #1: The majority of crashes within the study area (99 or 52.11%) were a result of
rear end crashes.  This section of Warren Rd consists primarily of a two lane, two way roadway
with the exception of the segment between Sheldon Rd and Morton Taylor Rd, which consists
of a five lane undivided roadway.  There are multiple signalized intersections and un-signalized
drives for both residential access and commercial access on both sides of the road.  Rear end
crashes are common in areas that include features that require drivers to slow or stop in travel
lanes such as traffic signals or un-signalized intersections without dedicated turn lanes.

A review of the weather conditions was prepared to determine if poor pavement conditions led
to the high number of rear end crashes and is presented in the following table:

Pavement
Conditions

Rear End
Straight
Crashes

Percentage

Uncoded - Errors 0 0.00%
Dry 81 81.82%
Wet 12 12.12%
Icy 4 4.04%
Snow/Blowing Snow 1 1.01%
Muddy 0 0.00%
Slushy 1 1.01%
Covered With Debris 0 0.00%
Other 0 0.00%

Total 99 100.00%

Table 10 Rear End Straight Pavement Conditions
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As  shown  in  Table  10,  the  majority  (81  or  81.82%)  of  the  rear  end  straight  crashes  occurred
under dry pavement conditions with the next highest (12 or 12.12%) occurring under wet
conditions.  Based on this review, poor pavement conditions did not play a significant role in
the high number of rear end crashes in this study area.

As shown in Table 2, segment 4 and intersection 9 (detailed in the location key) have overall
crash rates higher than the Michigan Office of Highway Safety Planning statewide average and
SEMCOG regional average for intersections with similar traffic volumes, respectively.  This is
due to the high number of rear end straight crashes occurring in this segment and at this
intersection constituting the majority of crashes in each as shown in Table 1.  It is notable that
in  segment  4,  from  Morton  Taylor  Rd  to  Lilley  Rd,  twenty  seven  (27)  of  the  thirty  three  (33)
total crashes were rear end straight crashes, constituting approximately eight two percent
(81.82%) of the total crashes within this segment of roadway.

In addition, segment 4 had an injury rate significantly higher than the Michigan Office of
Highway Safety Planning statewide average injury rate as shown in Table 5.  However, no fatal
or A-Level (incapacitating) injury crashes occurred in this segment.  All three A-Level
(incapacitating) injuries transpired at intersections and will be detailed in the following section.

Countermeasure Recommendation: A review of the need for a two-way left-turn lane between
Morton Taylor Rd and Lilley Rd should be provided to allow slowing vehicles that are turning
into  drives  on  this  segment  of  road  to  exit  the  through  lane.   Based  upon  Federal  Highway
Administration (FHWA) crash reduction factors, the addition of a two-way left-turn lane could
result in a 30% reduction in crashes.

Right-of-Way Impacts:  None

Estimated Cost:  $639,000

A Time of Return (TOR) analysis was conducted per the MDOT methodology given in the
Bureau of Public Roads IM-21-3-67 as adapted using the Q formula to blend fatalities and A-
injuries only.  The results of this analysis show a cost-to-annual benefit ratio (C/B) of 24.45.
See the end of this section for the results of this analysis.

Crash Pattern #2:  Crash concentrations were observed at each of the signalized intersections in
this study area with the crash details for each outlined in Table 1.  Fifty seven (57) (57.58%) of
the rear  end straight  crashes and twenty eight  (28)  (87.50%) of  the angle crashes occurred at
one of these intersections.  Of the four (4) signalized intersections, only the Warren Rd/Lotz Rd
intersection exceeded the SEMCOG average intersection crash rate for signalized intersections
with  similar  traffic  volumes.  Currently,  the  Lilley  Rd  and  Lotz  Rd  intersections  have  left  turn
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lanes but not a left turn phase.  All other intersections along the Warren Rd corridor have
protected left-turn phasing.

Of the forty eight (48) injury crashes, three (3) were A-Level (incapacitating) injury crashes, and
each transpired at a signalized intersection.  A review of the UD-10 reports for these high
severity crashes shows that two (2) involved a left-turning vehicle turning in front of another
vehicle, and one (1) involved a driver losing control during snowy road and weather conditions.

Countermeasure Recommendation: Review of the need for protected left-turn traffic signal
phasing  and  review  of  the  existing  clearance  intervals  should  be  provided  for  the  signalized
intersections of Sheldon Rd, Morton Taylor Rd, Lilley Rd, and Lotz Rd with Warren Rd to ensure
adequate time is provided for motorists to perceive the changing signal phases and react
accordingly.

Right-of-Way Impacts:  None

Estimated Cost:  $14,000

A Time of Return (TOR) analysis was conducted per the MDOT methodology given in the
Bureau of Public Roads IM-21-3-67 as adapted using the Q formula to blend fatalities and A-
injuries only.  The results of this analysis show a cost-to-annual benefit ratio (C/B) of 0.06.
See the end of this section for the results of this analysis.



Time Period January 1st, 2007 to December 31st, 2010
Number of Years 4

1 2 3 4 5 6 7 8 9

Crash Type

 Warren Rd/Sheldon Rd 
Intersection:                                                                                                               

MP 3.440 - 3.516                                                                                                                     
PR 4710470

Warren Rd:                                                                                                           
Sheldon Rd to Morton Taylor 

Rd                                                                                                           
MP 3.516 - 3.932                                                                                                           

PR 4710470

Warren Rd/Morton Taylor Rd 
Intersection:                                                                                                                        

MP 3.932 - 4.026                                                                                                                                      
PR 4710470

Warren Rd:                                                                                     
Morton Taylor Rd to Lilley 

Rd                                                                                            
MP 4.026 - 4.430                                                                                                    

PR 4710470

Warren Rd/Lilley Rd 
Intersection:                                                                                                    

MP 4.430 - 4.524                                                                                                                                          
PR 4710470

Warren Rd:                                                                                                                               
Lilley Rd to Haggerty Rd                                                                                                                     

MP 4.524 - 5.220                                                                                                                                    
PR 4710470

Warren Rd/Haggerty Rd 
Intersection:                                                                                                                                           

MP 5.220 - 5.314                                                                                                                              
PR 4710470

Warren Rd:                                                                                                                                           
Haggerty Rd to Lotz Rd                                                                                                                      

MP 5.314 - 5.840                                                                                                                                   
PR 4710470 

Warren Rd/Lotz Rd 
Intersection:                                                                                                    

MP 5.840 - 5.916                                                                                                 
PR 4710470

Total Percentage

Single Motor Veh 1 0 1 0 2 6 5 5 20 10.53%
Head On    1 0 0 0 0 1 0 1 3 1.58%
Head On Left Turn 3 0 2 2 5 1 0 3 16 8.42%
Angle 5 2 10 2 8 0 0 5 32 16.84%
Rear End Straight 16 2 7 27 19 6 7 15 99 52.11%
Rear End Left Turn 0 0 0 1 0 0 0 0 1 0.53%
Side-Swipe Same 1 2 0 0 1 3 0 2 9 4.74%
Side-Swipe Opposite 0 0 0 0 1 1 1 1 4 2.11%
Other Object 2 0 0 1 1 1 1 0 6 3.16%

Total 29 6 20 33 37 19 - 14 32 190 100.00%

Warren Rd/Sheldon Rd 
Intersection:                                                                                                        

MP 3.440 - 3.516                                                                                                      
PR 4710470                                                                                                                    

(Crash rate calculated in crashes per 
1 million entering vehicles) 

Warren Rd:                                                                                                                  
Sheldon Rd to Morton Taylor 

Rd                                                                                                           
MP 3.516 - 3.932                                                                                                                   

PR 4710470                                                                                                                                                
(Crash rate calculated in crashes per 

100 million vehicle miles traveled)

Warren Rd/Morton Taylor Rd 
Intersection:                                                                                                                                                                         

MP 3.932 - 4.026                                                                                                                                              
PR 4710470                                                                                                   

(Crash rate calculated in crashes 
per 1 million entering vehicles) 

Warren Rd:                                                                                                                          
Morton Taylor Rd to Lilley 

Rd                                                                                                                                                     
MP 4.026 - 4.430                                                                                                                                      

PR 4710470                                                                                                                                         
(Crash rate calculated in crashes 

per 100 million vehicle miles 
traveled)

Warren Rd/Lilley Rd 
Intersection:                                                                                                               

MP 4.430 - 4.524                                                                                                                                        
PR 4710470                                                                                                                                        

(Crash rate calculated in crashes 
per 1 million entering vehicles) 

Warren Rd:                                                                                                                                                                         
Lilley Rd to Haggerty Rd                                                                                                                                                                                  

MP 4.524 - 5.220                                                                                                                                              
PR 4710470                                                                                                                                                          

(Crash rate calculated in crashes per 
100 million vehicle miles traveled)

Warren Rd/Haggerty Rd 
Intersection:                                                                                                                                                                            

MP 5.220 - 5.314                                                                                                                                                                      
PR 4710470                                                                                                                                                                          

(Crash rate calculated in crashes 
per 1 million entering vehicles) 

Warren Rd:                                                                                                                                                         
Haggerty Rd to Lotz Rd                                                                                                                                               

MP 5.314 - 5.840                                                                                                                                                     
PR 4710470                                                                                                                                                         

(Crash rate calculated in crashes per 
100 million vehicle miles traveled)

Warren Rd/Lotz Rd 
Intersection:                                                                                                    

MP 5.840 - 5.916                                                                                                 
PR 4710470                                                                                                     

(Crash rate calculated in crashes 
per 1 million entering vehicles) 

AADT 22471 19345 23875 17506 28796 12528 16813 16588
Length of Roadway Segment 0.08 0.42 0.09 0.40 0.09 0.70 0.53 0.08

Calculated Crash Rate 0.88 51.07 0.57 319.59 0.88 149.25 108.43 1.32
Average Crash Rate 0.92 288.9 0.92 288.9 0.92 288.9 288.9 0.87

Casualty Ratio 0.34 0.17 0.30 0.36 0.24 0.16 0.14 0.25
Average Casualty Ratio 0.22 0.23 0.22 0.23 0.22 0.23 0.23 0.23

Crash Frequency 7.25 3.61 5.00 20.42 9.25 6.82 6.65 8.00
Average Crash Frequency 8.34 6.44 8.34 6.44 8.34 6.44 6.44 4.69

Crash Severity

 Warren Rd/Sheldon Rd 
Intersection:                                                                                                               

MP 3.440 - 3.516                                                                                                                     
PR 4710470

Warren Rd:                                                                                                           
Sheldon Rd to Morton Taylor 

Rd                                                                                                           
MP 3.516 - 3.932                                                                                                           

PR 4710470

Warren Rd/Morton Taylor Rd 
Intersection:                                                                                                                        

MP 3.932 - 4.026                                                                                                                                      
PR 4710470

Warren Rd:                                                                                     
Morton Taylor Rd to Lilley 

Rd                                                                                            
MP 4.026 - 4.430                                                                                                    

PR 4710470

Warren Rd/Lilley Rd 
Intersection:                                                                                                    

MP 4.430 - 4.524                                                                                                                                          
PR 4710470

Warren Rd:                                                                                                                               
Lilley Rd to Haggerty Rd                                                                                                                     

MP 4.524 - 5.220                                                                                                                                    
PR 4710470

Warren Rd/Haggerty Rd 
Intersection:                                                                                                                                           

MP 5.220 - 5.314                                                                                                                              
PR 4710470

Warren Rd:                                                                                                                                           
Haggerty Rd to Lotz Rd                                                                                                                      

MP 5.314 - 5.840                                                                                                                                   
PR 4710470 

Warren Rd/Lotz Rd 
Intersection:                                                                                                    

MP 5.840 - 5.916                                                                                                 
PR 4710470

Total

Injury 9 1 5 12 8 3 2 8 48
A Level Injury 1 0 1 0 1 0 0 0 3
Fatal 0 0 0 0 0 0 0 0 0
PDO 19 5 14 21 28 16 12 24 139

Total 29 6 20 33 37 19 - 14 32 190

Warren Rd/Sheldon Rd 
Intersection:                                                                                                        

MP 3.440 - 3.516                                                                                                      
PR 4710470                                                                                                                    

(Crash rate calculated in crashes per 
1 million entering vehicles) 

Warren Rd:                                                                                                                  
Sheldon Rd to Morton Taylor 

Rd                                                                                                           
MP 3.516 - 3.932                                                                                                                   

PR 4710470                                                                                                                                                
(Crash rate calculated in crashes per 

100 million vehicle miles traveled)

Warren Rd/Morton Taylor Rd 
Intersection:                                                                                                                                                                         

MP 3.932 - 4.026                                                                                                                                              
PR 4710470                                                                                                   

(Crash rate calculated in crashes 
per 1 million entering vehicles) 

Warren Rd:                                                                                                                          
Morton Taylor Rd to Lilley 

Rd                                                                                                                                                     
MP 4.026 - 4.430                                                                                                                                      

PR 4710470                                                                                                                                         
(Crash rate calculated in crashes 

per 100 million vehicle miles 
traveled)

Warren Rd/Lilley Rd 
Intersection:                                                                                                               

MP 4.430 - 4.524                                                                                                                                        
PR 4710470                                                                                                                                        

(Crash rate calculated in crashes 
per 1 million entering vehicles) 

Warren Rd:                                                                                                                                                                         
Lilley Rd to Haggerty Rd                                                                                                                                                                                  

MP 4.524 - 5.220                                                                                                                                              
PR 4710470                                                                                                                                                          

(Crash rate calculated in crashes per 
100 million vehicle miles traveled)

Warren Rd/Haggerty Rd 
Intersection:                                                                                                                                                                            

MP 5.220 - 5.314                                                                                                                                                                      
PR 4710470                                                                                                                                                                          

(Crash rate calculated in crashes 
per 1 million entering vehicles) 

Warren Rd:                                                                                                                                                         
Haggerty Rd to Lotz Rd                                                                                                                                               

MP 5.314 - 5.840                                                                                                                                                     
PR 4710470                                                                                                                                                         

(Crash rate calculated in crashes per 
100 million vehicle miles traveled)

Warren Rd/Lotz Rd 
Intersection:                                                                                                    

MP 5.840 - 5.916                                                                                                 
PR 4710470                                                                                                     

(Crash rate calculated in crashes 
per 1 million entering vehicles) 

Injury Crash Rate 0.30 8.51 0.17 116.21 0.21 23.57 15.49 0.33
Average Injury Crash Rate N/A 52.9 N/A 52.9 N/A 52.9 52.9 N/A

Property Damage Crash Rate 0.58 42.56 0.40 203.38 0.67 125.68 92.94 0.99
Average PDO Crash Rate N/A 235.1 N/A 235.1 N/A 235.1 235.1 N/A

Fatal Crash Rate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Average Fatal Crash Rate N/A 0.9 N/A 0.9 N/A 0.9 0.9 N/A

See the Haggerty Road from 
Cherry Hill to Warren Road 

Crash Analysis

Warren Road Crash Analysis - Crash Tables



Time Period January 1st, 2007 to December 31st, 2010
Number of Years 4

Warren Road Crash Analysis - Crash Tables

Light Condition

 Warren Rd/Sheldon Rd 
Intersection:                                                                                                               

MP 3.440 - 3.516                                                                                                                     
PR 4710470

Warren Rd:                                                                                                           
Sheldon Rd to Morton Taylor 

Rd                                                                                                           
MP 3.516 - 3.932                                                                                                           

PR 4710470

Warren Rd/Morton Taylor Rd 
Intersection:                                                                                                                        

MP 3.932 - 4.026                                                                                                                                      
PR 4710470

Warren Rd:                                                                                     
Morton Taylor Rd to Lilley 

Rd                                                                                            
MP 4.026 - 4.430                                                                                                    

PR 4710470

Warren Rd/Lilley Rd 
Intersection:                                                                                                    

MP 4.430 - 4.524                                                                                                                                          
PR 4710470

Warren Rd:                                                                                                                               
Lilley Rd to Haggerty Rd                                                                                                                     

MP 4.524 - 5.220                                                                                                                                    
PR 4710470

Warren Rd/Haggerty Rd 
Intersection:                                                                                                                                           

MP 5.220 - 5.314                                                                                                                              
PR 4710470

Warren Rd:                                                                                                                                           
Haggerty Rd to Lotz Rd                                                                                                                      

MP 5.314 - 5.840                                                                                                                                   
PR 4710470 

Warren Rd/Lotz Rd 
Intersection:                                                                                                    

MP 5.840 - 5.916                                                                                                 
PR 4710470

Total

Dark (Defined as 8 PM to 6 AM) 4 0 6 3 9 5 3 4 34
Dawn (Defined as 6 AM to 8 AM) 2 0 1 2 3 0 2 3 13
Daylight (Defined As 8 AM to 6 PM) 19 5 10 21 18 10 8 21 112
Dusk (Defined as 6 PM to 8 PM) 4 1 3 7 7 4 1 4 31
Unknown 0 0 0 0 0 0 0 0 0

Total 29 6 20 33 37 19 - 14 32 190

Weather Conditions

 Warren Rd/Sheldon Rd 
Intersection:                                                                                                               

MP 3.440 - 3.516                                                                                                                     
PR 4710470

Warren Rd:                                                                                                           
Sheldon Rd to Morton Taylor 

Rd                                                                                                           
MP 3.516 - 3.932                                                                                                           

PR 4710470

Warren Rd/Morton Taylor Rd 
Intersection:                                                                                                                        

MP 3.932 - 4.026                                                                                                                                      
PR 4710470

Warren Rd:                                                                                     
Morton Taylor Rd to Lilley 

Rd                                                                                            
MP 4.026 - 4.430                                                                                                    

PR 4710470

Warren Rd/Lilley Rd 
Intersection:                                                                                                    

MP 4.430 - 4.524                                                                                                                                          
PR 4710470

Warren Rd:                                                                                                                               
Lilley Rd to Haggerty Rd                                                                                                                     

MP 4.524 - 5.220                                                                                                                                    
PR 4710470

Warren Rd/Haggerty Rd 
Intersection:                                                                                                                                           

MP 5.220 - 5.314                                                                                                                              
PR 4710470

Warren Rd:                                                                                                                                           
Haggerty Rd to Lotz Rd                                                                                                                      

MP 5.314 - 5.840                                                                                                                                   
PR 4710470 

Warren Rd/Lotz Rd 
Intersection:                                                                                                    

MP 5.840 - 5.916                                                                                                 
PR 4710470

Total

Uncoded - Errors 0 0 0 0 0 0 0 0 0
Clear 17 4 14 22 21 10 7 15 110
Cloudy 5 1 3 9 11 4 5 10 48
Fog 0 0 0 0 0 0 0 0 0
Rain 4 0 2 1 4 1 1 3 16
Snow/Blowing Snow 1 1 1 0 1 3 1 4 12
Severe Wind 0 0 0 0 0 0 0 0 0
Sleet or Hail 1 0 0 1 0 0 0 0 2
Other 1 0 0 0 0 1 0 0 2

Total 29 6 20 33 37 19 - 14 32 190

Pavement Conditions

 Warren Rd/Sheldon Rd 
Intersection:                                                                                                               

MP 3.440 - 3.516                                                                                                                     
PR 4710470

Warren Rd:                                                                                                           
Sheldon Rd to Morton Taylor 

Rd                                                                                                           
MP 3.516 - 3.932                                                                                                           

PR 4710470

Warren Rd/Morton Taylor Rd 
Intersection:                                                                                                                        

MP 3.932 - 4.026                                                                                                                                      
PR 4710470

Warren Rd:                                                                                     
Morton Taylor Rd to Lilley 

Rd                                                                                            
MP 4.026 - 4.430                                                                                                    

PR 4710470

Warren Rd/Lilley Rd 
Intersection:                                                                                                    

MP 4.430 - 4.524                                                                                                                                          
PR 4710470

Warren Rd:                                                                                                                               
Lilley Rd to Haggerty Rd                                                                                                                     

MP 4.524 - 5.220                                                                                                                                    
PR 4710470

Warren Rd/Haggerty Rd 
Intersection:                                                                                                                                           

MP 5.220 - 5.314                                                                                                                              
PR 4710470

Warren Rd:                                                                                                                                           
Haggerty Rd to Lotz Rd                                                                                                                      

MP 5.314 - 5.840                                                                                                                                   
PR 4710470 

Warren Rd/Lotz Rd 
Intersection:                                                                                                    

MP 5.840 - 5.916                                                                                                 
PR 4710470

Total

Uncoded - Errors 0 0 0 0 0 0 0 0 0
Dry 19 5 16 30 29 14 8 23 144
Wet 6 0 3 2 6 1 2 3 23
Icy 3 0 0 0 1 2 4 0 10
Snow/Blowing Snow 1 1 0 0 1 1 0 5 9
Muddy 0 0 0 0 0 0 0 0 0
Slushy 0 0 1 1 0 0 0 1 3
Covered With Debris 0 0 0 0 0 0 0 0 0
Other 0 0 0 0 0 1 0 0 1

Total 29 6 20 33 37 19 - 14 32 190
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YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5
2007 2008 2009 2010 2011

-  -  - -  - -  -
Provide two-way left-turn lane %REDUCTION 30%

16 6 5 6 0
16 6 5 6 0

0 0 0 0 0
-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -

# of A-injuries: 0  For reference only
# of Fatalilties: 0  For reference only; "Q" accounts 

 for the risk of a fatality.
PROJECT COST ESTIMATE : $639,000  If unknown, enter "0" (zero).
ADTb (before-volume) 1.0  You may change these
ADTa (after-volume) 1.0  default ADT values.
# OF YEARS OF DATA: 4.00 3 to 5 years should be used. 
RATE OF INFLATION: 2.50%
AREA TYPE: 2 (1 = RURAL, 2 = URBAN, 3 = BETWEEN)

REMARKS:

   NUMBER OF CRASHES OR INJURED PERSONS.

Number of Crashes
PDO+Minor Inj Crashes
A-Injured or Killed Persons

PDO+Minor Inj Crashes
A-Injured or Killed Persons

A-Injured or Killed Persons

Number of Crashes

A-Injured or Killed Persons

Number of Crashes

PDO+Minor Inj Crashes
A-Injured or Killed Persons

Number of Crashes
PDO+Minor Inj Crashes

Number of Crashes
PDO+Minor Inj Crashes

0 Warren Rd Crash Analysis - Crash Pattern #1
Warren Rd from Morton Taylor to Lilley
4710470
4.026-4.430
Provide Two-way left-turn lane



TOR '11 Date 11-Jul-12
Project: Warren Rd Crash Analysis - Crash Pattern #1 City/Twp. Canton

Prepared By: Bergmann Associates County Wayne
PR: 4710470 PR MP Range:
CS: - CS MP Range: -

The method of evaluating crash costs, used below, is given on page 67 of Roy
Jorgensen's report of Highway Safety Improvement Criteria, 1966 edition.  This
same method is given in the Bureau of Public Roads IM21-3-67. In 1994 we 
have adapted the Q formula to blend Fatalities and A-injuries only.
In the following analysis the costs provided by the National Safety Council 
are : 2008 NSC VALUES:

 
Death $1,300,000 =FATCOST
Disabling (A) injury: $63,500 =INJCOST
PDO and/or Minor Injury Crash: $8,300 =PDOCOST

BTOTAL = ADTa/ADTbx(QxR1+(PDOCOSTxR2))

WHERE:

BTOTAL= Total Benefit in Dollars Over Years Used $81,675
ADTa   = Average traffic volume after the improvement 1.1
ADTb   = Average traffic volume before the improvement 1.0
R1     = Reduction in fatalities and A-Injuries Combined. 0.0
R2     = Reduction in Minor (no A-Injuries or Fatalities) crashes: 9.9
Q    = [FATCOST+((I/F)XINJCOST)]/[1+(I/F)]
= [1,130,000+(7.21 x 61,600)] / [1+7.21]  $191,700

for AREA TYPE  ERR
I/F    = 7.21

Q-Reference Q A-Inuries Fatalities I/F
RURAL $212,800 5685 937 6.07
URBAN $191,700 8934 1239 7.21
BETWEEN $200,000 14619 2176 6.72
Data from Safety Programs Unit; E. Line.
5-Year Statewide Trunkline Crash Figures Used.
(From 1-1-05 Through 12-31-09).  See DATA 2009.

Time of Return (T.O.R.) is  based on .... 4.0  years of data.

NOINFB =No-Inflation Annual Benefit=BTOTAL/years $20,419
------

With an inflation rate of   .......... 2.50%

B=Annual Benefit=Present Value (with Inflation) $26,138

C = Project  Cost $639,000

TOR=C/B=COST/ANNUAL BENEFIT= 24.45

COMPUTED BENEFITS DERIVED THROUGH CRASH  REDUCTION

4.026-4.430



YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5
2007 2008 2009 2010 2011

-  -  - -  - -  -
Provide Left Turn Phase %REDUCTION 36%

39 39 24 16 0
38 38 23 16 0

1 1 1 0 0
-  -  - -  - -  -
Improve Signal Timing %REDUCTION 8%

39 39 24 16 0
38 38 23 16 0

1 1 1 0 0
-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -

# of A-injuries: 3  For reference only
# of Fatalilties: 0  For reference only; "Q" accounts 

 for the risk of a fatality.
PROJECT COST ESTIMATE : $14,000  If unknown, enter "0" (zero).
ADTb (before-volume) 1.0  You may change these
ADTa (after-volume) 1.0  default ADT values.
# OF YEARS OF DATA: 4.00 3 to 5 years should be used. 
RATE OF INFLATION: 2.50%
AREA TYPE: 2 (1 = RURAL, 2 = URBAN, 3 = BETWEEN)

REMARKS:
0 Warren Rd Crash Analysis - Crash Pattern #2

Warren Rd / Sheldon, Morton Taylor, Lilley, & Lotz Rd Intersections
4710470
Varies
Provide Left Turn Phase & Improve Signal Timing

A-Injured or Killed Persons

Number of Crashes

PDO+Minor Inj Crashes
A-Injured or Killed Persons

Number of Crashes
PDO+Minor Inj Crashes

Number of Crashes
PDO+Minor Inj Crashes

   NUMBER OF CRASHES OR INJURED PERSONS.

Number of Crashes
PDO+Minor Inj Crashes
A-Injured or Killed Persons

PDO+Minor Inj Crashes
A-Injured or Killed Persons

A-Injured or Killed Persons

Number of Crashes



TOR '11 Date 11-Jul-12
Project: Warren Rd Crash Analysis - Crash Pattern #2 City/Twp. Canton

Prepared By: Bergmann Associates County Wayne
PR: 4710470 PR MP Range:
CS: - CS MP Range: -

The method of evaluating crash costs, used below, is given on page 67 of Roy
Jorgensen's report of Highway Safety Improvement Criteria, 1966 edition.  This
same method is given in the Bureau of Public Roads IM21-3-67. In 1994 we 
have adapted the Q formula to blend Fatalities and A-injuries only.
In the following analysis the costs provided by the National Safety Council 
are : 2008 NSC VALUES:

 
Death $1,300,000 =FATCOST
Disabling (A) injury: $63,500 =INJCOST
PDO and/or Minor Injury Crash: $8,300 =PDOCOST

BTOTAL = ADTa/ADTbx(QxR1+(PDOCOSTxR2))

WHERE:

BTOTAL= Total Benefit in Dollars Over Years Used $695,798
ADTa   = Average traffic volume after the improvement 1.1
ADTb   = Average traffic volume before the improvement 1.0
R1     = Reduction in fatalities and A-Injuries Combined. 1.3
R2     = Reduction in Minor (no A-Injuries or Fatalities) crashes: 50.6
Q    = [FATCOST+((I/F)XINJCOST)]/[1+(I/F)]
= [1,130,000+(7.21 x 61,600)] / [1+7.21]  $191,700

for AREA TYPE  ERR
I/F    = 7.21

Q-Reference Q A-Inuries Fatalities I/F
RURAL $212,800 5685 937 6.07
URBAN $191,700 8934 1239 7.21
BETWEEN $200,000 14619 2176 6.72
Data from Safety Programs Unit; E. Line.
5-Year Statewide Trunkline Crash Figures Used.
(From 1-1-05 Through 12-31-09).  See DATA 2009.

Time of Return (T.O.R.) is  based on .... 4.0  years of data.

NOINFB =No-Inflation Annual Benefit=BTOTAL/years $173,950
------

With an inflation rate of   .......... 2.50%

B=Annual Benefit=Present Value (with Inflation) $222,670

C = Project  Cost $14,000

TOR=C/B=COST/ANNUAL BENEFIT= 0.06

COMPUTED BENEFITS DERIVED THROUGH CRASH  REDUCTION

Varies



Memorandum

Crash Analysis: Cherry Hill Rd from Sheldon Rd to Lotz Rd
CS 82081 - JN 115117
PR # 1607409 MP 3.444 – 3.520: Cherry Hill Rd/Sheldon Rd Intersection
PR # 1607409 MP 3.520 – 4.433: Cherry Hill Rd from Sheldon Rd to Lilley Rd
PR # 1607409 MP 4.433 – 4.527: Cherry Hill Rd/Lilley Rd Intersection
PR # 1607409 MP 4.527 – 4.929: Cherry Hill Rd from Lilley Rd to Haggerty Rd
PR # 1607409 MP 4.929 – 5.023: Cherry Hill Rd/Haggerty Rd Intersection*
PR # 1607409 MP 5.023 – 5.452: Cherry Hill Rd from Haggerty Rd to Lotz Rd
PR # 1607409 MP 5.452 – 5.528: Cherry Hill Rd/Lotz Rd Intersection
*Please See the Haggerty Road from Cherry Hill Road to Warren Road Crash Analysis for the
Cherry Hill/Haggerty Road intersection crash details

1) Crash Analysis
A crash analysis on Cherry Hill Rd from Sheldon Rd to Lotz Rd was conducted for a four-year
period between January 1st, 2007 and December 31st, 2010.  The crash data utilized in this
analysis was developed from Southeast Michigan Council of Governments (SEMCOG) crash
data.  Please  note  that  for  this  analysis,  the  Cherry  Hill  Rd/Haggerty  Rd  intersection  is  not
included  as  it  is  detailed  in  the Haggerty Road from Cherry Hill Road to Warren Road Crash
Analysis.

Cherry Hill Rd is a two lane, undivided, east-west collector-distributor located one mile south
and paralleling M-153.  The land use surrounding this study area is primarily residential with
access to subdivisions and apartment complexes.  Current lane and shoulder widths include 12
foot driving lanes with varying 6 to 8 foot shoulders in non-curbed sections.

Overall trends for this segment of roadway are: approximately forty four percent (44%) of the
overall crashes were rear end straight crashes; with the next most frequent crash type being
angle crashes, consisting of approximately twenty four percent (24%) of the overall total. Of the
intersections, the Cherry Hill Rd / Lilley Rd intersection had the highest percentage of total
crashes accounting for approximately twenty six percent (26%) of the total crashes.  The road
segment with the highest percentage of total crashes was the roadway segment between
Sheldon Rd and Lilley Rd, which accounted for approximately twenty six percent (26%) of the
total crashes.

As part of this analysis, crash rates, frequencies, and casualty ratios have been calculated to
examine each of the road segments and intersections within the limits of the analysis.  Crash
rates compare the number of crashes occurring in a road segment or intersection to the volume
of traffic utilizing the roadway facility.  The crash rates that have been calculated in this analysis
include total crash rates, fatal crash rates, injury crash rates, and property damage only (PDO)
crash rates.  Road segment crash rates are expressed in terms of “crashes per 100 million
vehicle miles traveled” and intersection rates in terms of “crashes per 1 million entering
vehicles”.  Crash frequencies compare the total number of crashes that occur during the
evaluation period to time.  Road segment crash frequencies are in terms of “crashes per year
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per mile” and intersection frequencies in terms of “crashes per year”.  Casualty ratios compare
the number of injury and fatal crashes to the total number of crashes in the evaluation period.

The calculated crash rates, frequencies, and casualty ratios have been compared to either
statewide  averages  from  the  Michigan  Office  of  Highway  Safety  Planning  (MOHSP)  or  to
regional averages for similar facilities published by the Southeast Michigan Council of
Governments (SEMCOG).  Detailed analysis of each of the above intersections and road
segments are shown in the following sections.  The distribution of crashes by type of collision
and location are shown in the following table.

Crash Type
Location (See Key Below)

Total Percentage
1 2 3 4 51 6 7

Single Motor Veh 2 10 2 5 - 2 5 26 12.44%
Head On 0 2 1 0 - 0 0 3 1.44%
Head On Left Turn 2 2 7 0 - 0 0 11 5.26%
Angle 8 10 19 1 - 1 11 50 23.92%
Rear End Straight 12 16 19 15 - 22 9 93 44.50%
Rear End Left Turn 0 1 2 0 - 0 0 3 1.44%
Rear End Right Turn 0 0 1 0 - 0 0 1 0.48%
Side-Swipe Same 3 3 3 1 - 1 0 11 5.26%
Side-Swipe Opposite 0 4 1 1 - 0 0 6 2.87%
Other Object 1 1 0 0 - 2 1 5 2.39%

Total 28 49 55 23 - 28 26 209 100.00%

Location Key

1. Intersection: Cherry Hill Rd/Sheldon Rd
(PR 1607409:  MP 3.444 – 3.520)

51. Intersection: Cherry Hill Rd/Haggerty Rd
(PR 1607409: MP 4.929 – 5.023)

2. Segment: Cherry Hill Rd from Sheldon Rd to
Lilley Rd (PR 1607409: MP 3.520 – 4.433)

6. Segment: Cherry Hill Rd from Haggerty Rd to
Lotz Rd (PR 1607409: MP 5.023 – 5.452)

3. Intersection: Cherry Hill Rd/Lilley Rd
(PR 1607409: MP 4.433 – 4.527)

7. Intersection: Cherry Hill Rd/Lotz Rd
(PR 1607409: MP 5.452 – 5.528)

4. Segment: Cherry Hill Rd from Lilley Rd to
Haggerty Rd (PR 1607409: MP 4.527 – 4.929)

Location (See Key)
1 2 3 4 5 6 7

Calculated Crash Rate 0.661 198.102 1.141 218.322 - 255.412 0.861

Average Crash Rate 0.924 288.903 0.974 288.903 - 288.903 0.924

Table 1 Crash Analysis Summary

Table 2 Crash Rate Summary

1 Crash rates calculated in crashes per 1 million entering vehicles
2 Crash rates calculated in crashes per 100 million vehicle miles traveled
3 Average crash rates in number of crashes occurring per 100 million vehicle miles traveled from the Michigan Office of Highway

  Safety Planning (MOHSP)
4 Average crash rates in number of crashes occurring per 1 million entering vehicles for signalized intersections with similar traffic

volumes published by the Southeast Michigan Council of Governments (SEMCOG)

= Intersection

1 See Haggerty Road from Cherry Hill Road to Warren Road Crash Analysis for intersection crash details
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Location (See Key)
1 2 3 4 5 6 7

Casualty Ratio 0.18 0.22 0.20 0.26 - 0.32 0.46

Average Casualty Ratio 0.221 0.232 0.221 0.232 - 0.232 0.221

Location (See Key)
1 2 3 4 5 6 7

Crash Frequency 7.001 13.422 13.751 14.302 - 16.322 6.501

Average Crash
Frequency 8.343 6.444 12.273 6.444 - 6.444 8.343

Location (See Key)

1 2 3 4 5 6 7

Number of Injury
Crashes 5 11 11 6 - 9 12

Calculated Injury
Crash Rate 0.121 44.472 0.231 56.952 - 82.102 0.401

Average Injury Crash
Rate N/A3 52.95 N/A3 52.95 - 52.95 N/A3

Number of Fatal
Crashes 0 0 0 0 - 0 0

Calculated Fatal Crash
Rate 0.00 0.00 0.00 0.00 - 0.00 0.00

Average Fatal Crash
Rate N/A3 0.904 N/A3 0.904 - 0.904 N/A3

Table 3 Casualty Ratio Summary

1 Average casualty ratio values for signalized intersections with similar traffic volumes published by the Southeast Michigan
Council of Governments (SEMCOG)

2 Average casualty ratio values for roadway segments with intersections and similar traffic volumes published by the
Southeast Michigan Council of Governments (SEMCOG)

1 Crash frequency calculated in crashes per year
2 Crash frequency calculated in crashes per year per mile of roadway
3 Average crash frequencies in crashes per year for signalized intersections with similar traffic volumes published by the

Southeast Michigan Council of Governments (SEMCOG)
4 Average crash frequencies in crashes per year per mile for roadway segments with intersections and similar traffic volumes

published by the Southeast Michigan Council of Governments (SEMCOG)

Table 4 Crash Frequency Summary

Table 5 Injury and Fatal Crash Rate Summary

1 Injury crash rates calculated in crashes per 1 million entering vehicles
2 Injury crash rates calculated in crashes per 100 million vehicle miles traveled
3 No average rates in number of crashes per 1 million entering vehicles are available from the Michigan Office of Highway Safety
 Planning or the Southeast Michigan Council of Governments

4 Average fatal crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of Highway Safety
 Planning (MOHSP)

5 Average injury crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of Highway Safety
 Planning (MOHSP)
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Location (See Key)

1 2 3 4 5 6 7

Number of Property
Damage Only
Crashes 23 38 44 17 - 19 14

Calculated PDO
Crash Rate 0.551 153.632 0.911 161.362 - 173.312 0.471

Average PDO Crash
Rate N/A3 235.14 N/A3 235.14 - 235.14 N/A3

1. Cherry Hill Rd / Sheldon Rd Intersection (PR 1607409: MP 3.444 – 3.520)
The Cherry Hill Rd / Sheldon Rd intersection experienced twenty eight (28) crashes within four
(4) year analysis period.  Twelve (12) (42.86%) crashes transpired as rear end straight crashes,
while eight (8) (28.57%) angle crashes and three (3) (10.71%) side swipe same crashes also
occurred.  The remaining five (5) (17.86%) crashes consisted of single motor vehicle, head on
left turn, and other object crashes.

Of  the  twenty  eight  (28)  crashes  that  occurred,  there  were  zero  (0)  fatal  crashes  and  five  (5)
injury related crashes.  No injury crashes were A-Level (incapacitating) injuries.  The remaining
twenty three (23) crashes were PDO (Property Damage Only) crashes.

The crash rate for this intersection is 0.66 crashes per 1 million entering vehicles, which is lower
than  the  Southeast  Michigan  Council  of  Governments  (SEMCOG)  average  crash  rate  of  0.92
crashes per 1 million entering vehicles for signalized intersections with similar traffic volumes.
The injury and fatal rates for this intersection are 0.12 and 0.00 crashes per 1 million entering
vehicles, respectively.  No average injury or fatal crash rates were available for comparison.

The casualty ratio for this intersection is 0.18 which is lower than the SEMCOG average of 0.22.
The  crash  frequency  of  7.0  crashes  per  year  is  also  lower  than  the  regional  average  for
signalized intersections with similar traffic volumes at 8.34 crashes per year.

2. Cherry Hill Rd from Sheldon Rd to Lilley Rd (PR 1607409: MP 3.520 – 4.433)
This 0.913 mile segment of roadway experienced forty nine (49) crashes within the four (4) year
analysis period. Sixteen (16) (32.65%) crashes transpired as rear end straight crashes, while ten
(10) (20.41%) single motor vehicle and ten (10) (20.41%) angle crashes also occurred.  The
remaining thirteen (13) (26.53%) crashes consisted of head on, head on left turn, rear end left
turn, side swipe same, side swipe opposite, and other object crashes.

Table 6 Property Damage Crash Rate Summary

1 Crash rates calculated in crashes per 1 million entering vehicles
2 Crash rates calculated in crashes per 100 million vehicle miles traveled
3 No average property damage only crash rates in number of crashes per 1 million entering vehicles are available from the Michigan
 Office of Highway Safety Planning (MOHSP) or  the Southeast Michigan Council of Governments (SEMCOG)

4 Average property damage only crash rates in number of crashes per 100 million vehicle miles of travel from the Michigan Office of
Highway Safety Planning (MOHSP)
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Of the forty nine (49) crashes that occurred, there were zero (0) fatal crashes and eleven (11)
injury crashes.  Of the eleven (11) injury crashes zero (0) were A-Level (incapacitating) injuries.
The remaining thirty eight (38) crashes were PDO (Property Damage Only) crashes.

The crash rate for the above segment of roadway is 198.10 crashes per 100 million vehicle miles
traveled.  This is lower that the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within  the  same  corridor  are  44.47  and  0.00  crashes  per  100  million  vehicle  miles  traveled,
respectively.  Both rates are lower than statewide averages of 52.9 injuries and 0.90 fatalities
per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.22 and 13.42 crashes
per year per mile, respectively.  The casualty ratio is lower and the crash frequency is higher
than regional averages of 0.23 and 6.44 crashes per year per mile, respectively.

3. Cherry Hill Rd / Lilley Rd Intersection (PR 1607409: MP 4.433 – 4.527)
The Cherry Hill Rd / Lilley Rd intersection experienced fifty five (55) crashes within the four (4)
year analysis period.  Nineteen (19) (34.55%) crashes transpired as rear end straight crashes,
while nineteen (19) (34.55%) angle crashes and seven (7) (12.73%) head on left turn crashes
also occurred.  The remaining ten (10) (18.17%) crashes consisted of single motor vehicle, head
on, rear end right turn, side swipe same, and side swipe opposite crashes.

Of  the  fifty  five  (55)  crashes  that  occurred,  there  were  zero  (0)  fatal  crashes  and  eleven  (11)
injury related crashes.  Of the eleven (11) injury crashes one (1) was an A-Level (incapacitating)
injury.  See Table 7 for details involving the A-Level crash.  The remaining forty four (44) crashes
were PDO (Property Damage Only) crashes.

Location Severity
Crash
Type

Road
Surface

Condition

Weather
Condition

Alcohol
a factor

Notes (UD-10 Information)

MP 4.48
Lilley Rd

Intersection
A Angle Dry Clear No

UD-10 information states that Vehicle 1 was
traveling westbound on Cherry Hill Rd and entered
the Cherry Hill Rd/Lilley Rd intersection on a yellow
light. Vehicle 2 was in the eastbound left turn lane
and the driver thought that Vehicle 1 was going to
stop and proceeded to turn left and was struck by
Vehicle 1. The drivers of both vehicles were issued
citations for disregarding traffic control. The crash
occurred in the daylight and the weather was clear.

The crash rate for this intersection is 1.14 crashes per 1 million entering vehicles. This is higher
than  the  Southeast  Michigan  Council  of  Governments  (SEMCOG)  average  crash  rate  of  0.97
crashes per 1 million entering vehicles for signalized intersections with similar traffic volumes.
The injury and fatal rates for this intersection are 0.23 and 0.00 crashes per 1 million entering
vehicles, respectively.  No average injury or fatal crash rates were available for comparison.

Table 7 Cherry Hill Rd / Lilley Rd Intersection – A-Level Injury Crash Details
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The casualty ratio for this intersection is 0.20 which is lower than the SEMCOG average of 0.22.
The crash frequency of 13.75 crashes per year is greater than the average for signalized
intersections with similar traffic volumes at 12.27 crashes per year.

4. Cherry Hill Rd from Lilley Rd to Haggerty Rd (PR 1607409: MP 4.527 – 4.929)
This 0.402 mile segment of roadway experienced twenty three (23) crashes within the four (4)
year analysis period.  Fifteen (15) (65.22%) crashes transpired as rear end straight crashes,
while five (5) (21.74%) single motor vehicle crashes also occurred.  The remaining three (3)
(13.04%) crashes consisted of angle, side swipe same and side swipe opposite crashes.

Of  the  twenty  three  (23)  crashes  that  occurred,  there  were  zero  (0)  fatal  crashes  and  six  (6)
injury crashes.  Of the six (6) injury crashes zero (0) were A-Level (incapacitating) injuries.  The
remaining seventeen (17) crashes were PDO (Property Damage Only) crashes.

The crash rate for the above segment of roadway is 218.32 crashes per 100 million vehicle miles
traveled, which is lower than the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within  the  same  corridor  are  56.95  and  0.00  crashes  per  100  million  vehicle  miles  traveled,
respectively.   The  injury  rate  is  slightly  higher  and  the  fatal  rate  is  lower  than  statewide
averages of 52.9 injuries and 0.90 fatalities per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.26 and 14.30 crashes
per year per mile, respectively, which are both higher than the regional averages of 0.23 and
6.44 crashes per year per mile, respectively.

5. Cherry Hill Rd / Haggerty Rd Intersection (PR 1607409: MP 4.929 – 5.023)
Please refer to the Haggerty Road from Cherry Hill Road to Warren Road Crash Analysis for the
details involving the crashes at this intersection.

6. Cherry Hill Rd from Haggerty Rd to Lotz Rd (PR 1607409: MP 5.023 – 5.452)
This 0.429 mile segment of roadway experienced twenty eight (28) crashes within the four (4)
year analysis period.  Twenty two (22) (78.57%) crashes transpired as rear end straight crashes,
while two (2) (7.14%) other object and two (2) (7.14) single motor vehicle crashes also
occurred.   The  remaining  two  (2)  (7.15%)  crashes  consisted  of  angle,  and  side  swipe  same
crashes.

Of the twenty eight (28) crashes that occurred, there were zero (0) fatal crashes and nine (9)
injury crashes.  Of the nine (9) injury crashes zero (0) were A-Level (incapacitating) injuries.  The
remaining nineteen (19) crashes were PDO (Property Damage Only) crashes.

The crash rate for the above segment of roadway is 255.41 crashes per 100 million vehicle miles
traveled.  This is lower than the Michigan Office of Highway Safety Planning (MOHSP) average
crash rate of 288.9 crashes per 100 million vehicle miles traveled.  The injury and fatal rates
within  the  same  corridor  are  82.10  and  0.00  crashes  per  100  million  vehicle  miles  traveled,
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respectively.  The injury rate is higher and the fatal rate is lower than statewide averages of
52.9 injuries and 0.90 fatalities per 100 million vehicle miles traveled.

The casualty ratio and crash frequency for this segment of roadway are 0.32 and 16.32 crashes
per year per mile, respectively, which are both higher than the regional averages of 0.23 and
6.44 crashes per year per mile, respectively.

7. Cherry Hill Rd / Lotz Rd Intersection (PR 1607409: MP 5.452 – 5.528)
The Cherry Hill Rd / Lotz Rd intersection experienced twenty six (26) crashes within the four (4)
year analysis period.  Eleven (11) (42.31%) crashes transpired as angle crashes, while nine (9)
(34.62%) rear end straight crashes, five (5) (19.22%) single motor vehicle crashes, and one (1)
(3.85%) other object crash also occurred.

Of the twenty six (26) crashes that occurred, there were zero (0) fatal crashes and twelve (12)
injury related crashes.  Of the twelve (12) injury crashes one (1) was an A-Level (incapacitating)
injury.  See Table 8 for details involving the A-Level injury crash.  The remaining fourteen (14)
crashes were PDO (Property Damage Only) crashes.

Location Severity
Crash
Type

Road
Surface

Condition

Weather
Condition

Alcohol
a factor

Notes (UD-10 Information)

MP 5.488
Lotz Rd

Intersection
A Angle Dry Clear No

UD-10 information states that Vehicle 2 was
traveling northbound on Lotz Rd and entered
the Cherry Hill Rd/Lotz Rd intersection with a
green light. Vehicle 1 was traveling westbound
on Cherry Hill Rd and ran the red light at the
intersection, striking Vehicle 2. No drugs or
alcohol were reported and the crash occurred
during daylight with clear weather conditions.
The driver of Vehicle 1 was issued a citation
for running a red light.

The crash rate for this intersection is 0.86 crashes per 1 million entering vehicles. This is lower
than  the  Southeast  Michigan  Council  of  Governments  (SEMCOG)  average  crash  rate  of  0.92
crashes per 1 million entering vehicles for signalized intersections with similar traffic volumes.
The injury and fatal rates for this intersection are 0.40 and 0.00 crashes per 1 million entering
vehicles, respectively.  No average injury or fatal crash rates were available for comparison.

The casualty ratio for this intersection is 0.46 which is higher than the SEMCOG average of 0.22.
The crash frequency of 6.50 crashes per year is lower than the average for signalized
intersections with similar traffic volumes at 8.34 crashes per year.

Table 8 Cherry Hill Rd / Lotz Rd Intersection – A-Level Injuries
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Crash Concentration / Pattern Identification and Potential Crash Mitigation Strategies

Crash Pattern #1:  Crash concentrations were observed at each of the signalized intersections in
this study area with the crash details for each outlined in Table 1.  The crash types that made up
the majority of the crashes at these intersections include rear end straight and angle crashes.
Forty (40 or 43.01%) of the rear end straight and thirty eight (38 or 76.00%) of the angle crashes
occurred at a signalized intersection.  Of the three (3) signalized intersections, the Cherry Hill Rd
/ Lilley Rd intersection exceeded the SEMCOG average intersection crash rate for signalized
intersections with similar traffic volumes and accounted for approximately twenty six (26.32%)
of the total crashes noted in this analysis.

Of the fifty two (52) injury crashes, two were A-Level (incapacitating) injury crashes and both
happened at a signalized intersection.  A review of the UD-10 reports for these crashes shows
that one (1) involved a left-turning vehicle turning in front of another vehicle on a yellow light
at the Lilley Rd intersection, and one (1) involved a driver disobeying a stop light at the Lotz Rd
intersection.  Please note, left-turn phasing is currently present at the Lilley Rd intersection
only.

Countermeasure Recommendation: Review of the existing clearance intervals should be
provided for the signalized intersections of Cherry Hill Rd with Sheldon Rd, Lilley Rd, and Lotz Rd
to ensure adequate time is provided for motorists to perceive the changing signal phases and
react accordingly.  Also, review of the need for protected left turn phasing at the signalized
intersection of Cherry Hill Rd with Sheldon Rd should be provided.

Right-of-Way Impacts:  None

Estimated Cost:  $14,000

A Time of Return (TOR) analysis was conducted per the MDOT methodology given in the
Bureau of Public Roads IM-21-3-67 as adapted using the Q formula to blend fatalities and A-
injuries only.  The results of this analysis show a cost-to-annual benefit ratio (C/B) of 0.23.
See the end of this section for the results of this analysis.

Crash Pattern #2:  Although the crash rate for the Cherry Hill / Lotz Rd intersection is below the
statewide average for similar facilities, it was noted that a high percentage of the crashes
occurring at this intersection were a result of angle crashes.  Of the twenty-six (26) total crashes
that occurred at this intersection, eleven (11) (42.31%) were caused by angle crashes.

Countermeasure Recommendation: This intersection currently does not employ protected left-
turn phasing.  Review of the need for left-turn phasing should be provided.
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Right-of-Way Impacts:  None

Estimated Cost:  $3,500

A Time of Return (TOR) analysis was conducted per the MDOT methodology given in the
Bureau of Public Roads IM-21-3-67 as adapted using the Q formula to blend fatalities and A-
injuries only.  The results of this analysis show a cost-to-annual benefit ratio (C/B) of 0.07.
See the end of this section for the results of this analysis.

Crash Pattern #3:  As  shown  in  Table  1,  55  of  the  209  (26.32%)  of  the  crashes  that  occurred
within the Cherry Hill corridor, occurred at the Cherry Hill / Lilley Rd intersection.  Of these 55
crashes, 19 angle and 19 rear end (34.55% each) occurred.   As noted earlier, this crash analysis
reviewed the four-year period between January 1st, 2007 and December 31st, 2010.  In 2010,
traffic signal modifications were implemented at this intersection, including left-turn phasing
which may mitigate both of these crash types.

Countermeasure Recommendation: Further review of this intersection should be provided as
crash data is available for conditions after the implementation of these revised signal
timings/phasing.

Right-of-Way Impacts:  None

Estimated Cost:  None





Time Period January 1st, 2007 to December 31st, 2010
Number of Years 4

1 2 3 4 5 6 7

Crash Type

Cherry Hill Rd/Sheldon Rd 
Intersection:                                                                         

MP 3.444 - 3.520                                                                                                                     
PR 1607409

Cherry Hill Rd:                                                                                 
Sheldon Rd to Lilley Rd                                                                                                         

MP 3.520 - 4.433                                                                                                      
PR 1607409

Cherry Hill Rd/Lilley Rd 
Intersection:                                                                                                     

MP 4.433 - 4.527                                                                                                                                         
PR 1607409

Cherry Hill Rd:                                                                                                                    
Lilley Rd to Haggerty Rd:                                                                                                                                                           

MP 4.527 - 4.929                                                                                                                          
PR 1607409

Cherry Hill Rd/Haggerty Rd 
Intersection:                                                                                                           

MP 4.929 - 5.023                                                                                                                                              
PR 1607409

Cherry Hill Rd:                                                                                                      
Haggerty Rd to Lotz Rd:                                                                                 

MP 5.023 - 5.452                                                                                                              
PR 1607409

Cherry Hill Rd/Lotz Rd 
Intersection:                                                                              

MP 5.452 - 5.528                                                                                                                           
PR 1607409

Total Percentage

Single Motor Veh 2 10 2 5 2 5 26 12.44%
Head On    0 2 1 0 0 0 3 1.44%
Head On Left Turn 2 2 7 0 0 0 11 5.26%
Angle 8 10 19 1 1 11 50 23.92%
Rear End Straight 12 16 19 15 22 9 93 44.50%
Rear End Left Turn 0 1 2 0 0 0 3 1.44%
Rear End Right Turn 0 0 1 0 0 0 1 0.48%
Side-Swipe Same 3 3 3 1 1 0 11 5.26%
Side-Swipe Opposite 0 4 1 1 0 0 6 2.87%
Other Object 1 1 0 0 2 1 5 2.39%

Total 28 49 55 23 - 28 26 209 100.00%

Cherry Hill Rd/Sheldon Rd 
Intersection:                                                                             

MP 3.444 - 3.520                                                                                                        
PR 1607409                                                                                                                    

(Crash rate calculated in crashes per 1 
million entering vehicles)

Cherry Hill Rd:                                                                                                               
Sheldon Rd to Lilley Rd                                                                                                   

MP 3.520 - 4.433                                                                                      
PR 1607409                                                                                            

(Crash rate calculated in crashes per 
100 million vehicle miles traveled)

Cherry Hill Rd/Lilley Rd 
Intersection:                                                                                               

MP 4.433 - 4.527                                                                                         
PR 1607409                                                                                                                

(Crash rate calculated in crashes 
per 1 million entering vehicles)

Cherry Hill Rd:                                                                                                               
Lilley Rd to Haggerty Rd: MP 

4.527 - 4.929                                                                                                                       
PR 1607409                                                                                             

(Crash rate calculated in crashes per 
100 million vehicle miles traveled)

Cherry Hill Rd/Haggerty Rd 
Intersection:                                                                                                                       

MP 4.929 - 5.023                                                                                                                               
PR 1607409                                                                                                          

(Crash rate calculated in crashes per 1 
million entering vehicles)

Cherry Hill Rd:                                                                                                        
Haggerty Rd to Lotz Rd:                                                                                                             

MP 5.023 - 5.452                                                                                                               
PR 1607409                                                                                                                                           

(Crash rate calculated in crashes 
per 100 million vehicle miles 

traveled)

Cherry Hill Rd/Lotz Rd 
Intersection:                                                                                                                 

MP 5.452 - 5.528                                                                                                       
PR 1607409                                                                                                                           

(Crash rate calculated in crashes 
per 1 million entering vehicles)

AADT 28870 18556 33112 17950 17503 20590
Length of Roadway Segment 0.08 0.91 0.09 0.40 0.43 0.08

Calculated Crash Rate 0.66 198.10 1.14 218.32 255.41 0.86
Average Crash Rate* 0.92 288.9 0.97 288.9 288.9 0.92

Casualty Ratio 0.18 0.22 0.20 0.26 0.32 0.46
Average Casualty Ratio 0.22 0.23 0.22 0.23 0.23 0.22

Crash Frequency 7.00 13.42 13.75 14.30 16.32 6.50
Average Crash Frequency 8.34 6.44 12.27 6.44 6.44 8.34

Crash Severity

Cherry Hill Rd/Sheldon Rd 
Intersection:                                                                         

MP 3.444 - 3.520                                                                                                                     
PR 1607409

Cherry Hill Rd:                                                                                 
Sheldon Rd to Lilley Rd                                                                                                         

MP 3.520 - 4.433                                                                                                      
PR 1607409

Cherry Hill Rd/Lilley Rd 
Intersection:                                                                                                     

MP 4.433 - 4.527                                                                                                                                         
PR 1607409

Cherry Hill Rd:                                                                                                                    
Lilley Rd to Haggerty Rd:                                                                                                                                                           

MP 4.527 - 4.929                                                                                                                          
PR 1607409

Cherry Hill Rd/Haggerty Rd 
Intersection:                                                                                                           

MP 4.929 - 5.023                                                                                                                                              
PR 1607409

Cherry Hill Rd:                                                                                                      
Haggerty Rd to Lotz Rd:                                                                                 

MP 5.023 - 5.452                                                                                                              
PR 1607409

Cherry Hill Rd/Lotz Rd 
Intersection:                                                                              

MP 5.452 - 5.528                                                                                                                           
PR 1607409

Total

Injury 5 11 10 6 9 11 52
A Level Injury 0 0 1 0 0 1 2
Fatal 0 0 0 0 0 0 0
PDO 23 38 44 17 19 14 155
Total 28 49 55 23 - 28 26 209

Cherry Hill Rd/Sheldon Rd 
Intersection:                                                                             

MP 3.444 - 3.520                                                                                                        
PR 1607409                                                                                                                    

(Crash rate calculated in crashes per 1 
million entering vehicles)

Cherry Hill Rd:                                                                                                               
Sheldon Rd to Lilley Rd                                                                                                   

MP 3.520 - 4.433                                                                                      
PR 1607409                                                                                            

(Crash rate calculated in crashes per 
100 million vehicle miles traveled)

Cherry Hill Rd/Lilley Rd 
Intersection:                                                                                               

MP 4.433 - 4.527                                                                                         
PR 1607409                                                                                                                

(Crash rate calculated in crashes 
per 1 million entering vehicles)

Cherry Hill Rd:                                                                                                               
Lilley Rd to Haggerty Rd: MP 

4.527 - 4.929                                                                                                                       
PR 1607409                                                                                             

(Crash rate calculated in crashes per 
100 million vehicle miles traveled)

Cherry Hill Rd/Haggerty Rd 
Intersection:                                                                                                                       

MP 4.929 - 5.023                                                                                                                               
PR 1607409                                                                                                          

(Crash rate calculated in crashes per 1 
million entering vehicles)

Cherry Hill Rd:                                                                                                        
Haggerty Rd to Lotz Rd:                                                                                                             

MP 5.023 - 5.452                                                                                                               
PR 1607409                                                                                                                                           

(Crash rate calculated in crashes 
per 100 million vehicle miles 

traveled)

Cherry Hill Rd/Lotz Rd 
Intersection:                                                                                                                 

MP 5.452 - 5.528                                                                                                       
PR 1607409                                                                                                                           

(Crash rate calculated in crashes 
per 1 million entering vehicles)

Injury Crash Rate 0.12 44.47 0.23 56.95 82.10 0.40
Average Injury Crash Rate N/A 52.9 N/A 52.9 52.9 N/A

Property Damage Crash Rate 0.55 153.63 0.91 161.36 173.31 0.47
Average PDO Crash Rate N/A 235.1 N/A 235.1 235.1 N/A

Fatal Crash Rate 0.00 0.00 0.00 0.00 0.00 0.00
Average Fatal Crash Rate N/A 0.9 N/A 0.9 0.9 N/A

Cherry Hill Rd Crash Analysis - Crash Tables

See the Haggerty Road from 
Cherry Hill to Warren Road 

Crash Analysis



Time Period January 1st, 2007 to December 31st, 2010
Number of Years 4

Cherry Hill Rd Crash Analysis - Crash Tables

Light Condition

Cherry Hill Rd/Sheldon Rd 
Intersection:                                                                         

MP 3.444 - 3.520                                                                                                                     
PR 1607409

Cherry Hill Rd:                                                                                 
Sheldon Rd to Lilley Rd                                                                                                         

MP 3.520 - 4.433                                                                                                      
PR 1607409

Cherry Hill Rd/Lilley Rd 
Intersection:                                                                                                     

MP 4.433 - 4.527                                                                                                                                         
PR 1607409

Cherry Hill Rd:                                                                                                                    
Lilley Rd to Haggerty Rd:                                                                                                                                                           

MP 4.527 - 4.929                                                                                                                          
PR 1607409

Cherry Hill Rd/Haggerty Rd 
Intersection:                                                                                                           

MP 4.929 - 5.023                                                                                                                                              
PR 1607409

Cherry Hill Rd:                                                                                                      
Haggerty Rd to Lotz Rd:                                                                                 

MP 5.023 - 5.452                                                                                                              
PR 1607409

Cherry Hill Rd/Lotz Rd 
Intersection:                                                                              

MP 5.452 - 5.528                                                                                                                           
PR 1607409

Total

Dark (Defined as 8 PM to 6 AM) 3 7 7 2 4 9 32
Dawn (Defined as 6 AM to 8 AM) 2 3 4 2 1 3 15
Daylight (Defined As 8 AM to 6 PM) 18 28 36 14 20 13 129
Dusk (Defined as 6 PM to 8 PM) 5 11 8 5 3 1 33
Unknown 0 0 0 0 0 0 0
Total 28 49 55 23 - 28 26 209

Weather Conditions

Cherry Hill Rd/Sheldon Rd 
Intersection:                                                                         

MP 3.444 - 3.520                                                                                                                     
PR 1607409

Cherry Hill Rd:                                                                                 
Sheldon Rd to Lilley Rd                                                                                                         

MP 3.520 - 4.433                                                                                                      
PR 1607409

Cherry Hill Rd/Lilley Rd 
Intersection:                                                                                                     

MP 4.433 - 4.527                                                                                                                                         
PR 1607409

Cherry Hill Rd:                                                                                                                    
Lilley Rd to Haggerty Rd:                                                                                                                                                           

MP 4.527 - 4.929                                                                                                                          
PR 1607409

Cherry Hill Rd/Haggerty Rd 
Intersection:                                                                                                           

MP 4.929 - 5.023                                                                                                                                              
PR 1607409

Cherry Hill Rd:                                                                                                      
Haggerty Rd to Lotz Rd:                                                                                 

MP 5.023 - 5.452                                                                                                              
PR 1607409

Cherry Hill Rd/Lotz Rd 
Intersection:                                                                              

MP 5.452 - 5.528                                                                                                                           
PR 1607409

Total

Uncoded - Errors 0 0 0 0 0 0 0
Clear 13 29 39 11 16 16 124
Cloudy 12 13 7 3 8 7 50
Fog 0 0 0 0 0 0 0
Rain 1 5 5 8 3 1 23
Snow/Blowing Snow 2 1 3 0 1 2 9
Severe Wind 0 0 1 0 0 0 1
Sleet or Hail 0 1 0 0 0 0 1
Other 0 0 0 1 0 0 1
Total 28 49 55 23 - 28 26 209

Pavement Conditions

Cherry Hill Rd/Sheldon Rd 
Intersection:                                                                         

MP 3.444 - 3.520                                                                                                                     
PR 1607409

Cherry Hill Rd:                                                                                 
Sheldon Rd to Lilley Rd                                                                                                         

MP 3.520 - 4.433                                                                                                      
PR 1607409

Cherry Hill Rd/Lilley Rd 
Intersection:                                                                                                     

MP 4.433 - 4.527                                                                                                                                         
PR 1607409

Cherry Hill Rd:                                                                                                                    
Lilley Rd to Haggerty Rd:                                                                                                                                                           

MP 4.527 - 4.929                                                                                                                          
PR 1607409

Cherry Hill Rd/Haggerty Rd 
Intersection:                                                                                                           

MP 4.929 - 5.023                                                                                                                                              
PR 1607409

Cherry Hill Rd:                                                                                                      
Haggerty Rd to Lotz Rd:                                                                                 

MP 5.023 - 5.452                                                                                                              
PR 1607409

Cherry Hill Rd/Lotz Rd 
Intersection:                                                                              

MP 5.452 - 5.528                                                                                                                           
PR 1607409

Total

Uncoded - Errors 1 1 0 0 0 0 2
Dry 19 38 38 13 20 20 148
Wet 2 6 9 7 5 2 31
Icy 5 3 4 2 2 4 20
Snow/Blowing Snow 1 0 4 0 1 0 6
Muddy 0 0 0 0 0 0 0
Slushy 0 1 0 0 0 0 1
Covered With Debris 0 0 0 0 0 0 0
Other 0 0 0 1 0 0 1
Total 28 49 55 23 - 28 26 209
*  Average crash rates for segments in number of crashes occuring per 100 million vehicle miles traveled from the Michigan Office of Highway Safety Planning (MOHSP) - Average Crash Rates for intersections in number of crashes occurring per 1 million entering vehicles for signalized intersections with similar traffic volumes from the Southeast Michigan 
Council of Governments (SEMCOG)
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YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5
2007 2008 2009 2010 2011

-  -  - -  - -  -
Improve Signal Timing %REDUCTION 8%

18 32 31 28 0
17 32 30 28 0

1 0 1 0 0
-  -  - -  - -  -
Provide protected left turn phase %REDUCTION 36%

5 9 4 10 0
5 9 4 10 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -

# of A-injuries: 2  For reference only
# of Fatalilties: 0  For reference only; "Q" accounts 

 for the risk of a fatality.
PROJECT COST ESTIMATE : $14,000  If unknown, enter "0" (zero).
ADTb (before-volume) 1.0  You may change these
ADTa (after-volume) 1.0  default ADT values.
# OF YEARS OF DATA: 4.00 3 to 5 years should be used. 
RATE OF INFLATION: 2.50%
AREA TYPE: 2 (1 = RURAL, 2 = URBAN, 3 = BETWEEN)

REMARKS:

   NUMBER OF CRASHES OR INJURED PERSONS.

Number of Crashes
PDO+Minor Inj Crashes
A-Injured or Killed Persons

PDO+Minor Inj Crashes
A-Injured or Killed Persons

A-Injured or Killed Persons

Number of Crashes

A-Injured or Killed Persons

Number of Crashes

PDO+Minor Inj Crashes
A-Injured or Killed Persons

Number of Crashes
PDO+Minor Inj Crashes

Number of Crashes
PDO+Minor Inj Crashes

0 Cherry Hill Crash Analysis - Crash Pattern #1
Cherry Hill with Sheldon, Lilley, & Lotz Rd
1607409
Varies
Improve Signal Timing (All) & Left turn phase (Cherry Hill/Sheldon)



TOR '11 Date 11-Jul-12
Project: Cherry Hill Crash Analysis - Crash Pattern #1 City/Twp. Canton

Prepared By: Bergmann Associates County Wayne
PR: 1607409 PR MP Range:
CS: - CS MP Range: -

The method of evaluating crash costs, used below, is given on page 67 of Roy
Jorgensen's report of Highway Safety Improvement Criteria, 1966 edition.  This
same method is given in the Bureau of Public Roads IM21-3-67. In 1994 we 
have adapted the Q formula to blend Fatalities and A-injuries only.
In the following analysis the costs provided by the National Safety Council 
are : 2008 NSC VALUES:

 
Death $1,300,000 =FATCOST
Disabling (A) injury: $63,500 =INJCOST
PDO and/or Minor Injury Crash: $8,300 =PDOCOST

BTOTAL = ADTa/ADTbx(QxR1+(PDOCOSTxR2))

WHERE:

BTOTAL= Total Benefit in Dollars Over Years Used $187,519
ADTa   = Average traffic volume after the improvement 1.1
ADTb   = Average traffic volume before the improvement 1.0
R1     = Reduction in fatalities and A-Injuries Combined. 0.2
R2     = Reduction in Minor (no A-Injuries or Fatalities) crashes: 18.6
Q    = [FATCOST+((I/F)XINJCOST)]/[1+(I/F)]
= [1,130,000+(7.21 x 61,600)] / [1+7.21]  $191,700

for AREA TYPE  ERR
I/F    = 7.21

Q-Reference Q A-Inuries Fatalities I/F
RURAL $212,800 5685 937 6.07
URBAN $191,700 8934 1239 7.21
BETWEEN $200,000 14619 2176 6.72
Data from Safety Programs Unit; E. Line.
5-Year Statewide Trunkline Crash Figures Used.
(From 1-1-05 Through 12-31-09).  See DATA 2009.

Time of Return (T.O.R.) is  based on .... 4.0  years of data.

NOINFB =No-Inflation Annual Benefit=BTOTAL/years $46,880
------

With an inflation rate of   .......... 2.50%

B=Annual Benefit=Present Value (with Inflation) $60,010

C = Project  Cost $14,000

TOR=C/B=COST/ANNUAL BENEFIT= 0.23

COMPUTED BENEFITS DERIVED THROUGH CRASH  REDUCTION

Varies



YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5
2007 2008 2009 2010 2011

-  -  - -  - -  -
Provide protected left turn phase %REDUCTION 36%

5 6 11 4 0
4 6 11 4 0
1 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -
0 %REDUCTION 0%

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-  -  - -  - -  -

# of A-injuries: 1  For reference only
# of Fatalilties: 0  For reference only; "Q" accounts 

 for the risk of a fatality.
PROJECT COST ESTIMATE : $3,500  If unknown, enter "0" (zero).
ADTb (before-volume) 1.0  You may change these
ADTa (after-volume) 1.0  default ADT values.
# OF YEARS OF DATA: 4.00 3 to 5 years should be used. 
RATE OF INFLATION: 2.50%
AREA TYPE: 2 (1 = RURAL, 2 = URBAN, 3 = BETWEEN)

REMARKS:
0 Cherry Hill Crash Analysis - Crash Pattern #2

Cherry Hill / Lotz Rd Intersection
1607409
5.452-5.528
Add Left Turn Phase

A-Injured or Killed Persons

Number of Crashes

PDO+Minor Inj Crashes
A-Injured or Killed Persons

Number of Crashes
PDO+Minor Inj Crashes

Number of Crashes
PDO+Minor Inj Crashes

   NUMBER OF CRASHES OR INJURED PERSONS.

Number of Crashes
PDO+Minor Inj Crashes
A-Injured or Killed Persons

PDO+Minor Inj Crashes
A-Injured or Killed Persons

A-Injured or Killed Persons

Number of Crashes



TOR '11 Date 11-Jul-12
Project: Cherry Hill Crash Analysis - Crash Pattern #2 City/Twp. Canton

Prepared By: Bergmann Associates County Wayne
PR: 1607409 PR MP Range:
CS: - CS MP Range: -

The method of evaluating crash costs, used below, is given on page 67 of Roy
Jorgensen's report of Highway Safety Improvement Criteria, 1966 edition.  This
same method is given in the Bureau of Public Roads IM21-3-67. In 1994 we 
have adapted the Q formula to blend Fatalities and A-injuries only.
In the following analysis the costs provided by the National Safety Council 
are : 2008 NSC VALUES:

 
Death $1,300,000 =FATCOST
Disabling (A) injury: $63,500 =INJCOST
PDO and/or Minor Injury Crash: $8,300 =PDOCOST

BTOTAL = ADTa/ADTbx(QxR1+(PDOCOSTxR2))

WHERE:

BTOTAL= Total Benefit in Dollars Over Years Used $150,163
ADTa   = Average traffic volume after the improvement 1.1
ADTb   = Average traffic volume before the improvement 1.0
R1     = Reduction in fatalities and A-Injuries Combined. 0.4
R2     = Reduction in Minor (no A-Injuries or Fatalities) crashes: 9.0
Q    = [FATCOST+((I/F)XINJCOST)]/[1+(I/F)]
= [1,130,000+(7.21 x 61,600)] / [1+7.21]  $191,700

for AREA TYPE  ERR
I/F    = 7.21

Q-Reference Q A-Inuries Fatalities I/F
RURAL $212,800 5685 937 6.07
URBAN $191,700 8934 1239 7.21
BETWEEN $200,000 14619 2176 6.72
Data from Safety Programs Unit; E. Line.
5-Year Statewide Trunkline Crash Figures Used.
(From 1-1-05 Through 12-31-09).  See DATA 2009.

Time of Return (T.O.R.) is  based on .... 4.0  years of data.

NOINFB =No-Inflation Annual Benefit=BTOTAL/years $37,541
------

With an inflation rate of   .......... 2.50%

B=Annual Benefit=Present Value (with Inflation) $48,055

C = Project  Cost $3,500

TOR=C/B=COST/ANNUAL BENEFIT= 0.07

COMPUTED BENEFITS DERIVED THROUGH CRASH  REDUCTION

5.452-5.528



 
 
 
 
 

1427 W. Saginaw St.  //  Suite 200  // East  Lansing, MI 48823-3990  //  tel: 517.272.9835 
 

Mem o ra nd um  

To:  CDM Smith From:  Bergmann Associates 
 
 
Date: June 7, 2013 Re:  Highway Safety Manual  

         

Overview of the Highway Safety Manual 
The Highway Safety Manual (HSM) is a safety review tool developed and published by the American 
Association of State Highway and Transportation Officials (AASHTO).  It was created by the culmination 
of many safety professionals, task forces and groups to gather and publish research regarding safety 
analysis as well as to develop a comprehensive method to assist agencies in their efforts to integrate 
safety into their decision making process. This final effort was published by AASHTO in 2010.  

The HSM is designed to take the guesswork out of safety analyses by providing tools to conduct a 
quantitative analysis of a roadway or intersection as a function of its cross-sectional features. To do 
this, it focuses on objective safety (a quantitative measure) independent of the observer, rather than 
on subjective safety (the perception of how safe a person feels about a transportation system). The 
center of this objective analysis is to estimate an expected average crash frequency (the expected 
crashes per year) for a given site. To do this, the HSM utilizes the predictive method which combines 
statistical safety performance functions with the observed crash frequency at a given site to estimate a 
long term average for the crash frequency. 

Use of the Highway Safety Manual in the Road Safety Audit 
To investigate and compare each of the crash mitigations that were suggested during the road safety 
audit, a benefit-to-cost ratio was calculated for each. The Highway Safety Manual was utilized during 
this process to estimate the existing average expected crash frequency at each of the locations of 
interest.  Once the average expected crash frequency was calculated for each of the existing sites, the 
applicable crash modification factor was applied to determine the anticipated change in the crash 
frequency as a result of the suggested mitigations. A cost was then estimated for each of the 
mitigations and compared to the net benefit resulting from the change in crashes. The resulting 
benefit-to-cost ratio that was developed for each of suggested mitigations was then used for 
comparison purposes as a way to objectively evaluate the suggestions. 

Use of the Highway Safety Manual for the Final Suggested Alternatives 
Two alternatives for safety improvements throughout the M-153 corridor, Alternatives 2 and 3, were 
ultimately chosen for further investigation as a result of the feasibility review process. Alternative 2 
included adding additional lanes on M-153, the addition of dual left turn lanes at key intersections and 
other operational improvements. Alternative 3 included converting M-153 from an undivided five-lane 
roadway to a divided boulevard with crossovers for left-turning movements.  

The Highway Safety Manual was used in a similar manner as was previously discussed for the initial 
comparisons of the suggested mitigations for the RSA; to estimate an expected average crash 
frequency (the base conditions) for the entire corridor. It is important to note that when using the 
Highway Safety Manual to analyze a roadway corridor with intersections dividing similar roadway 
sections, the corridor is split into multiple roadway segments between each of the existing 
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Mem o ra nd um  

intersections. Each of the individual roadway segments and intersections are then analyzed separately 
then compiled to create an aggregate estimate of the expected crash frequency throughout the length 
of the corridor. 

To determine the expected change in the average crash frequency as a result of the two alternatives, 
crash modification factors were selected that represented the modifications that were applicable to 
each of the roadway segments and intersections throughout the corridor for each alternative. For 
alternative 2, it was found that the intersection improvements, including the addition of left and right 
turn lanes, will decrease the crash frequency at the intersections. However, it was found that adding 
through travel lanes to the M-153 roadway segments increases the crash frequency because, while the 
additional lanes will increase capacity, it creates a situation where mid-block left turning vehicles have 
to cross more lanes. When the entire corridor was analyzed it was found that the aggregate change in 
crash frequency for alternative 2 was an approximate reduction in the average crash frequency of four 
percent (4%).  

Alternative 3 proposed to convert the M-153 corridor to a divided (boulevard) roadway section. This 
includes removing the left turning movements from the intersections and replacing them with indirect 
crossovers. It was found that this improvement has an anticipated reduction in crash frequency for 
intersections. Similarly, the addition of a separated median has an anticipated reduction in crash 
frequency for roadway segments as opposite bound traffic is separated by a physical barrier and mid-
block left turning movements are restricted to median crossovers. This lowers the number of conflict 
points from vehicles turning to/from the driveways along M-153. When the entire corridor was 
analyzed and the applicable crash reduction factors were applied, the total anticipated reduction in the 
crash frequency for the corridor was found to be thirty five percent (35%). 



(2) (3) (4) (5) (6) (7) (8)

5.287 1.390 3.897 12.2 0.810 0.189 10.891 1.030 11.218
4.551 1.197 3.354 8 0.810 0.213 7.264 1.030 7.482
4.870 1.281 3.589 35.4 0.810 0.202 29.225 1.030 30.102
2.778 0.730 2.048 3.8 0.810 0.308 3.486 1.000 3.486

0.870 0.178 0.692 1 0.520 0.689 0.910 1.030 0.937
0.748 0.153 0.595 1 0.520 0.720 0.819 1.030 0.844
0.801 0.164 0.637 0 0.520 0.706 0.565 1.030 0.582
0.451 0.092 0.359 0 0.520 0.810 0.365 1.000 0.365

1.000 0.000

7.588 2.041 5.547 2 0.100 0.569 5.177 1.030 5.332
3.217 0.865 2.352 1.2 0.100 0.757 2.726 1.030 2.808
6.097 1.640 4.457 5 0.100 0.621 5.682 1.030 5.852
0.633 0.170 0.463 1 0.100 0.940 0.655 1.000 0.655

1.000 0.000

9.224 3.206 6.019 31 0.390 0.218 26.107 1.000 26.107
9.313 3.257 6.056 19 0.390 0.216 16.752 1.000 16.752
9.379 3.249 6.129 68 0.390 0.215 55.414 0.920 50.981
11.782 4.122 7.660 108 0.390 0.179 90.967 0.920 83.689
15.315 4.457 10.857 33 0.330 0.165 30.246 1.000 30.246
12.017 3.687 8.330 24 0.330 0.201 21.427 1.000 21.427

0.491 0.113 0.378 0 0.360 0.850 0.418 1.000 0.418
0.487 0.111 0.376 0 0.360 0.851 0.414 1.000 0.414
0.504 0.117 0.387 1 0.360 0.846 0.580 0.920 0.534
0.609 0.138 0.471 0 0.360 0.820 0.499 0.920 0.459
0.809 0.241 0.568 1 0.360 0.774 0.852 1.000 0.852
0.639 0.182 0.458 0 0.360 0.813 0.520 1.000 0.520

108.461 32.782 75.679 355.400 0.910 1.950 314.822 - 302.063

M-153 Corridor - Alternative 2
HSM Summary

Worksheet 3A -- Predicted Crashes by Severity and Site Type and Observed Crashes Using the Site-Specific EB Method for Urban and Suburban Arterials 

(1)

Collision type / Site type

Predicted average crash 
frequency (crashes/year)

Observed 
crashes,   
Nobserved 

(crashes/ 
year)

Overdispersion 
Parameter, k

Weighted 
adjustment, w

Expected average 
crash frequency, 

Nexpected

Expected Change in 
Crash Frequency 

(Crash Modification 
Factor)

Expected average 
crash frequency 

with mitigations in 
place (crashes/ year)N predicted 

(TOTAL)
 N predicted      

(FI)
 N predicted    

(PDO)
Equation A-5 
from Part C 
Appendix

Equation   A-4 from Part 
C Appendix

ROADWAY SEGMENTS
Multiple-vehicle nondriveway
Sheldon to Morton Taylor
Morton Taylor to Lilley Rd
Lilley to Haggerty
N I-275 Ramp to Lotz

Single-vehicle
Sheldon to Morton Taylor
Morton Taylor to Lilley Rd
Lilley to Haggerty
N I-275 Ramp to Lotz

Haggerty Rd

Multiple-vehicle driveway-related
Sheldon to Morton Taylor
Morton Taylor to Lilley Rd
Lilley to Haggerty
N I-275 Ramp to Lotz

INTERSECTIONS
Multiple-vehicle
Sheldon Rd
Morton Taylor Rd
Lilley Rd

COMBINED (sum of column)

E M-153 / S I-275
N I-275 / M-153

Single-vehicle
Sheldon Rd
Morton Taylor Rd
Lilley Rd
Haggerty Rd
E M-153 / S I-275
N I-275 / M-153



(2) (3) (4) (5) (6) (7) (8)

5.287 1.390 3.897 12.2 0.810 0.189 10.891 0.775 8.441
4.551 1.197 3.354 8 0.810 0.213 7.264 0.775 5.630
4.870 1.281 3.589 35.4 0.810 0.202 29.225 0.775 22.650
2.778 0.730 2.048 3.8 0.810 0.308 3.486 0.775 2.701

0.870 0.178 0.692 1 0.520 0.689 0.910 0.775 0.705
0.748 0.153 0.595 1 0.520 0.720 0.819 0.775 0.635
0.801 0.164 0.637 0 0.520 0.706 0.565 0.775 0.438
0.451 0.092 0.359 0 0.520 0.810 0.365 0.775 0.283

1.000 0.000

7.588 2.041 5.547 2 0.100 0.569 5.177 0.775 4.012
3.217 0.865 2.352 1.2 0.100 0.757 2.726 0.775 2.113
6.097 1.640 4.457 5 0.100 0.621 5.682 0.775 4.403
0.633 0.170 0.463 1 0.100 0.940 0.655 0.775 0.508

1.000 0.000

9.224 3.206 6.019 31 0.390 0.218 26.107 0.630 16.447
9.313 3.257 6.056 19 0.390 0.216 16.752 0.630 10.554
9.379 3.249 6.129 68 0.390 0.215 55.414 0.630 34.911
11.782 4.122 7.660 108 0.390 0.179 90.967 0.630 57.309
15.315 4.457 10.857 33 0.330 0.165 30.246 0.630 19.055
12.017 3.687 8.330 24 0.330 0.201 21.427 0.630 13.499

0.491 0.113 0.378 0 0.360 0.850 0.418 0.630 0.263
0.487 0.111 0.376 0 0.360 0.851 0.414 0.630 0.261
0.504 0.117 0.387 1 0.360 0.846 0.580 0.630 0.366
0.609 0.138 0.471 0 0.360 0.820 0.499 0.630 0.314
0.809 0.241 0.568 1 0.360 0.774 0.852 0.630 0.537
0.639 0.182 0.458 0 0.360 0.813 0.520 0.630 0.327

108.461 32.782 75.679 355.400 0.910 1.950 314.822 - 206.362

Single-vehicle

N predicted 

(TOTAL)
 N predicted      

(FI)
 N predicted    

(PDO)
Equation A-5 
from Part C 
Appendix

Equation   A-4 from Part 
C Appendix

ROADWAY SEGMENTS

Collision type / Site type

Predicted average crash 
frequency (crashes/year)

Observed 
crashes,   
Nobserved 

(crashes/ 
year)

Overdispersion 
Parameter, k

Weighted 
adjustment, w

Expected average 
crash frequency, 

Nexpected

Multiple-vehicle nondriveway
Sheldon to Morton Taylor
Morton Taylor to Lilley Rd
Lilley to Haggerty
N I-275 Ramp to Lotz

INTERSECTIONS

Sheldon to Morton Taylor
Morton Taylor to Lilley Rd
Lilley to Haggerty
N I-275 Ramp to Lotz

Multiple-vehicle driveway-related
Sheldon to Morton Taylor
Morton Taylor to Lilley Rd
Lilley to Haggerty
N I-275 Ramp to Lotz

Lilley Rd

Multiple-vehicle
Sheldon Rd
Morton Taylor Rd
Lilley Rd
Haggerty Rd
E M-153 / S I-275
N I-275 / M-153

Single-vehicle
Sheldon Rd
Morton Taylor Rd

Haggerty Rd
E M-153 / S I-275
N I-275 / M-153

COMBINED (sum of column)

Expected average 
crash frequency with 
mitigations in place 

(crashes/ year)

Worksheet 3A -- Predicted Crashes by Severity and Site Type and Observed Crashes Using the Site-Specific EB Method for Urban and Suburban Arterials 

M-153 Corridor - Alternative 3 
HSM Summary

Expected Change in 
Crash Frequency 

(Crash Modification 
Factor)

(1)



(2) (3) (4) (5) (6) (7) (8)

5.287 1.390 3.897 12.2 0.810 0.189 10.891 1.030 11.218
4.551 1.197 3.354 8 0.810 0.213 7.264 1.030 7.482
4.870 1.281 3.589 35.4 0.810 0.202 29.225 1.030 30.102
2.778 0.730 2.048 3.8 0.810 0.308 3.486 1.000 3.486

0.870 0.178 0.692 1 0.520 0.689 0.910 1.030 0.937
0.748 0.153 0.595 1 0.520 0.720 0.819 1.030 0.844
0.801 0.164 0.637 0 0.520 0.706 0.565 1.030 0.582
0.451 0.092 0.359 0 0.520 0.810 0.365 1.000 0.365

1.000 0.000

7.588 2.041 5.547 2 0.100 0.569 5.177 1.030 5.332
3.217 0.865 2.352 1.2 0.100 0.757 2.726 1.030 2.808
6.097 1.640 4.457 5 0.100 0.621 5.682 1.030 5.852
0.633 0.170 0.463 1 0.100 0.940 0.655 1.000 0.655

1.000 0.000

9.224 3.206 6.019 31 0.390 0.218 26.107 1.000 26.107
9.313 3.257 6.056 19 0.390 0.216 16.752 1.000 16.752
9.379 3.249 6.129 68 0.390 0.215 55.414 0.920 50.981
11.782 4.122 7.660 108 0.390 0.179 90.967 0.920 83.689
15.315 4.457 10.857 33 0.330 0.165 30.246 1.000 30.246
12.017 3.687 8.330 24 0.330 0.201 21.427 1.000 21.427

0.491 0.113 0.378 0 0.360 0.850 0.418 1.000 0.418
0.487 0.111 0.376 0 0.360 0.851 0.414 1.000 0.414
0.504 0.117 0.387 1 0.360 0.846 0.580 0.920 0.534
0.609 0.138 0.471 0 0.360 0.820 0.499 0.920 0.459
0.809 0.241 0.568 1 0.360 0.774 0.852 1.000 0.852
0.639 0.182 0.458 0 0.360 0.813 0.520 1.000 0.520

108.461 32.782 75.679 355.400 0.910 1.950 314.822 - 302.063

M-153 Corridor - Alternative 2
HSM Summary

Worksheet 3A -- Predicted Crashes by Severity and Site Type and Observed Crashes Using the Site-Specific EB Method for Urban and Suburban Arterials 

(1)

Collision type / Site type

Predicted average crash 
frequency (crashes/year)

Observed 
crashes,   
Nobserved 

(crashes/ 
year)

Overdispersion 
Parameter, k

Weighted 
adjustment, w

Expected average 
crash frequency, 

Nexpected

Expected Change in 
Crash Frequency 

(Crash Modification 
Factor)

Expected average 
crash frequency 

with mitigations in 
place (crashes/ year)N predicted 

(TOTAL)
 N predicted      

(FI)
 N predicted    

(PDO)
Equation A-5 
from Part C 
Appendix

Equation   A-4 from Part 
C Appendix

ROADWAY SEGMENTS
Multiple-vehicle nondriveway
Sheldon to Morton Taylor
Morton Taylor to Lilley Rd
Lilley to Haggerty
N I-275 Ramp to Lotz

Single-vehicle
Sheldon to Morton Taylor
Morton Taylor to Lilley Rd
Lilley to Haggerty
N I-275 Ramp to Lotz

Haggerty Rd

Multiple-vehicle driveway-related
Sheldon to Morton Taylor
Morton Taylor to Lilley Rd
Lilley to Haggerty
N I-275 Ramp to Lotz

INTERSECTIONS
Multiple-vehicle
Sheldon Rd
Morton Taylor Rd
Lilley Rd

COMBINED (sum of column)

E M-153 / S I-275
N I-275 / M-153

Single-vehicle
Sheldon Rd
Morton Taylor Rd
Lilley Rd
Haggerty Rd
E M-153 / S I-275
N I-275 / M-153



(2) (3) (4) (5) (6) (7) (8)

5.287 1.390 3.897 12.2 0.810 0.189 10.891 0.775 8.441
4.551 1.197 3.354 8 0.810 0.213 7.264 0.775 5.630
4.870 1.281 3.589 35.4 0.810 0.202 29.225 0.775 22.650
2.778 0.730 2.048 3.8 0.810 0.308 3.486 0.775 2.701

0.870 0.178 0.692 1 0.520 0.689 0.910 0.775 0.705
0.748 0.153 0.595 1 0.520 0.720 0.819 0.775 0.635
0.801 0.164 0.637 0 0.520 0.706 0.565 0.775 0.438
0.451 0.092 0.359 0 0.520 0.810 0.365 0.775 0.283

1.000 0.000

7.588 2.041 5.547 2 0.100 0.569 5.177 0.775 4.012
3.217 0.865 2.352 1.2 0.100 0.757 2.726 0.775 2.113
6.097 1.640 4.457 5 0.100 0.621 5.682 0.775 4.403
0.633 0.170 0.463 1 0.100 0.940 0.655 0.775 0.508

1.000 0.000

9.224 3.206 6.019 31 0.390 0.218 26.107 0.630 16.447
9.313 3.257 6.056 19 0.390 0.216 16.752 0.630 10.554
9.379 3.249 6.129 68 0.390 0.215 55.414 0.630 34.911
11.782 4.122 7.660 108 0.390 0.179 90.967 0.630 57.309
15.315 4.457 10.857 33 0.330 0.165 30.246 0.630 19.055
12.017 3.687 8.330 24 0.330 0.201 21.427 0.630 13.499

0.491 0.113 0.378 0 0.360 0.850 0.418 0.630 0.263
0.487 0.111 0.376 0 0.360 0.851 0.414 0.630 0.261
0.504 0.117 0.387 1 0.360 0.846 0.580 0.630 0.366
0.609 0.138 0.471 0 0.360 0.820 0.499 0.630 0.314
0.809 0.241 0.568 1 0.360 0.774 0.852 0.630 0.537
0.639 0.182 0.458 0 0.360 0.813 0.520 0.630 0.327

108.461 32.782 75.679 355.400 0.910 1.950 314.822 - 206.362

Single-vehicle

N predicted 

(TOTAL)
 N predicted      

(FI)
 N predicted    

(PDO)
Equation A-5 
from Part C 
Appendix

Equation   A-4 from Part 
C Appendix

ROADWAY SEGMENTS

Collision type / Site type

Predicted average crash 
frequency (crashes/year)

Observed 
crashes,   
Nobserved 

(crashes/ 
year)

Overdispersion 
Parameter, k

Weighted 
adjustment, w

Expected average 
crash frequency, 

Nexpected

Multiple-vehicle nondriveway
Sheldon to Morton Taylor
Morton Taylor to Lilley Rd
Lilley to Haggerty
N I-275 Ramp to Lotz

INTERSECTIONS

Sheldon to Morton Taylor
Morton Taylor to Lilley Rd
Lilley to Haggerty
N I-275 Ramp to Lotz

Multiple-vehicle driveway-related
Sheldon to Morton Taylor
Morton Taylor to Lilley Rd
Lilley to Haggerty
N I-275 Ramp to Lotz

Lilley Rd

Multiple-vehicle
Sheldon Rd
Morton Taylor Rd
Lilley Rd
Haggerty Rd
E M-153 / S I-275
N I-275 / M-153

Single-vehicle
Sheldon Rd
Morton Taylor Rd

Haggerty Rd
E M-153 / S I-275
N I-275 / M-153

COMBINED (sum of column)

Expected average 
crash frequency with 
mitigations in place 

(crashes/ year)

Worksheet 3A -- Predicted Crashes by Severity and Site Type and Observed Crashes Using the Site-Specific EB Method for Urban and Suburban Arterials 

M-153 Corridor - Alternative 3 
HSM Summary

Expected Change in 
Crash Frequency 

(Crash Modification 
Factor)

(1)
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Memorandum 
 
TO:    MDOT 
 
FROM:   Wilbur Smith Associates (WSA) 
 
DATE:    April 4, 2012 
 
SUBJECT:  Phase 1 Kickoff Meeting 
 
PROJECT:  JN 115379, I‐275 at Ford Road Phase 1 
 

 
LOCATION:  MDOT – Taylor TSC 
 
ATTENDEES:   Sign in sheet attached 
 
The following represents the key points of discussion at this meeting.   
 
Schedule: 
Phase 1 is anticipated to last until mid May. 
 
Wilbur Smith expressed concerns that a delay in STIP/TIP approval could affect the project end date of 
January 2nd, 2013.  This end date can slide a couple weeks but is set by TIGER funding selection on or before 
June 2012.  If TIGER funding is not granted, another source must be identified to get the EA signed. 
 
MDOT review time may be reduced from ten days to five days, with backup reviews identified.  Wilbur Smith 
intends to have interim submittals where possible to expedite reviews of milestone submittals. 
 
Wilbur Smith will notify MDOT immediately of any critical study findings to limit delay.   
 
Traffic: 
Traffic counts have been collected and are in the QA process.  These will be provided to Wilbur Smith by April 
6th. 
 
The DRAFT existing traffic tech memo shall be provided to MDOT for review prior to the Stakeholder/Public 
Kick‐Off Meeting (#1). 
 
SEMCOG recently published population projections.  Canton Township questioned the projections.  A factor 
may be added to the model to account for Canton Township’s concern.  Wilbur Smith will discuss the model 
with SEMCOG and then inform Canton Township what direction we will take on projections for this study. 
 
Wilbur Smith has a meeting scheduled with SEMCOG on April 12th.  MDOT Traffic will also attend. 
 
SYNCHRO 7 will be used for traffic modeling. 
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Environmental: 
Lori Noblet (MDOT) stated that they could start the endangered species assessment at any time.  She will 
coordinate this with Dave Schuen and let the project team know when scheduled. 
 
FHWA requested that study area demographics be included in the Public Information Plan since this 
information is useful for future environmental studies. 
 
Lori would like to review all DRAFT environmental documents.  She also stated that review comments will be 
of a technical nature and will insist the Department hold off on grammatical‐type comments during the 
formal review process. 
 
Utilities: 
MDOT provided Wilbur Smith with utility contacts along I‐275, Ford Road and within the study area through 
the Miss Dig database.  Wilbur Smith will verify with Wayne County that no additional utilities are within 
study area. 
 
Wilbur Smith will create a utility letter representing both MDOT and Wayne County.  This letter will be 
provided for review prior to distribution.  Although not required for Phase 1 work, this letter will be 
distributed during this phase to start the clock on receipt of utility information. 
 
Road Safety Audit: 
Taylor TSC Traffic will provide a list of attendees. 
 
The RSA is currently scheduled for 2 days during the week of May 11 – 17.  Canton Township confirmed their 
meeting room is available for that week. 
 
The RSA will be conducted during Phase 1 however the report will not be finalized until Phase 2.   
 
Public Meetings: 
MDOT requested that all meeting materials be provided two weeks prior to meetings for review. 
 
Canton Township will generate stakeholder invitee list once given project area. 
 
Existing traffic analysis and road safety audit will be done prior to Stakeholder/Public Kick‐Off Meeting (#1) 
so results can be presented. 
 
A sample Purpose and Need will be available for stakeholder reference. 
 
Wilbur Smith will follow Level 3 Engagement in accordance with MDOT’s Stakeholder Engagement 
Guidelines. 
 
Original Data: 
Taylor TSC Traffic to provide crash data once criteria are given (limits, year range and type).  Bergmann 
Associates will provide this data to the TSC. 
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MDOT provided Wilbur Smith with a CD of information (existing plans, traffic counts, soil borings, and 
previous reports). 
 
Wilbur Smith discussed the list of outstanding information needs.  E‐mails were sent to concerned parties 
after the meeting summarizing these and when they are needed.  Wilbur Smith will create a project .ftp site 
for ease of transferring information.  
 
Canton Township provided access management minutes for 2005 through 2011. 
 
MDOT does not have speed data.  Wilbur Smith will ask SEMCOG for this information. 
 
Taylor TSC Traffic to provide IKEA traffic impact study. 
 
Previous safety studies are all older than five years and shall not be incorporated. 
 
Study Area: 
City of Westland requested that the study area be expanded to the east to at least the RR underpass if not to 
Hix Road.  The concern is traffic backups along Ford Road from I‐275 through Lotz Road.  The Lotz Road 
signalized intersection is within the study area. 
 
FHWA stated that the study area must be clearly defined in case the project must go through the NEPA 
process.  The broader study footprint is acceptable at this stage, however it is assumed this area will be 
tightened down as the process continues. 
 
 Miscellaneous: 
MDOT will inform Tom Zurburg of the noise analysis being performed in this study. 
 
Wilbur Smith will create a list of primary and backup project contacts.  This list will be sent to MDOT for 
finalization.  These will be the contacts that will receive interim review submittals prior to milestone 
deliverables to keep the project on schedule. 
 
FHWA suggested that numbered sentence lines be added to major report submittals for use in a reviewer’s 
comment log to expedite the review process.  Wilbur Smith stated that each reviewer will be provided a 
comment log to be able to provide their comments.  This log will then be combined, comments responded 
to, and a copy will be provided in the Environmental Study Report.  Reviewers will be reminded to only 
review their “discipline” content to minimize review time. 
 
Wilbur Smith will use MDOT’s CSS manual. 



 

 
 



 

 
 

 



 
 

Memorandum 
 

TO:    MDOT 
 
FROM:   Wilbur Smith Associates (WSA) 
 
DATE:    April 12, 2012 
 
SUBJECT:  Traffic Meeting 
 
PROJECT:  JN 115379, I‐275 at Ford Road Phase 1 
 

 

LOCATION:    Phone Conference 
 
ATTENDEES:     Mike Bellini, MDOT Deputy PM    Tom Bruff, SEMCOG 
      John Lanum, MDOT Traffic      Keith Simons, Bergmann 
      Michael Linacre, MDOT Traffic    Matt Wendling, WSA PM 
      Dave Berridge, MDOT Special Projects  Jonathan Avner, WSA 
      John Watkin, MDOT Modeling    Saurabh Shukla, WSA 
      Donna Wittl, MDOT Modeling    Paul Herskowitz, WSA 
      Brad Sharlow, MDOT Modeling    Matt Hunter, WSA 
      Liyang Feng, SEMCOG 
 
The following represents the key points of discussion at this meeting.   
 
WSA provided an overview of the scope and schedule of the project.  The overall modeling methodology 
includes: 

 Use of SEMCOG Model to develop a subarea trip table and network for the study area. 
 The subarea trip table will be adjusted to current conditions based on traffic counts and additional 

information from MDOT. 
 The adjustment factors developed in the previous step will be used in the forecasting process on 

the No‐Build and alternatives.  The alternatives will be tested with the subarea assignment model 
to produce revised volumes. 

 
There was discussion regarding the appropriate base year to use for the analysis.  Initially WSA proposed to 
interpolate a 2012 trip table from the 2005 and 2015 SEMCOG models.  SEMCOG reported that a 2010 trip 
table was available and is based on the latest trends in the region.  It was agreed that WSA would use the 
2010 trip table as the basis for the subarea model for existing conditions. WSA asked SEMCOG about model 
specifics: 

 SEMCOG reported the following periods are included in the model: AM (7 to 9) Mid Day (9 to 3) PM 
(3 to 6) Normal Traffic: (6 to 6).  WSA will develop Subarea trip tables based on the appropriate 
periods for analysis for this study. 

 SEMCOG is preparing an assignment only version of the model that will be provided to WSA for use 
on this study. 

 



 
 

SEMCOG confirmed that the 2035 model is still the latest version and that the 2040 revised model will not be 
final until June 2012.  The 2035 shows a higher growth rate of 9‐10% compared to the 2040 growth of 2‐3%.  
The 2035 model will be used for this analysis and not recalibrated to include the revised 2040 data. 
 
MDOT and SEMCOG were in agreement with the proposed modeling and forecasting procedure. 
 
WSA will verify forecasting methods are cohesive with MDOT methods. 
 
The original schedule for the traffic analysis and modeling efforts assumed that only existing conditions 
would be analyzed prior to the May 17th, 2012 public meeting.  Subsequent to this meeting the PI Meeting 
was pushed to June 5th, 2012 based on constraints from the township, therefore the 2035 conditions will be 
modeled and analyzed using Synchro prior to the PI Meeting. 
 
The forecasting methods and outputs for the 2035 model outputs need to be agreed on by MDOT, SEMCOG, 
and Canton Township prior to commencing the 2035 No‐Build traffic analysis. 
 
Matt Hunter set up FTP access for all meeting participants which will be utilized for all data exchanges.  The 
FTP site currently has the existing traffic counts and other traffic data posted.  SEMCOG will post the 2005 
and 2035 models and other supporting data to the site by Wednesday 18th April, 2012.  
 
 



Memorandum 
 
TO:  MDOT 
 
FROM:  Wilbur Smith Associates (WSA) 
 
DATE:  May 17, 2012 
 
SUBJECT: Traffic Meeting #2 
 
PROJECT: JN 115379, I-275 at Ford Road Phase 1 
 

 
LOCATION:  Phone Conference 
 
Attendees:   Gorette Yung, MDOT PM   Liyang Feng, SEMCOG 

Mike Bellini, MDOT Deputy PM  Tim Faas, Canton Township 
   John Lanum, MDOT Traffic   Bill Serchak, Canton Township 
   Michael Linacre, MDOT Traffic  Jeff Goulet, Canton Township 
   Dave Berridge, MDOT Special Projects Jonathan Avner, WSA 
   Donna Wittl, MDOT Modeling  Matt Hunter, WSA 
   Brad Sharlow, MDOT Modeling   
 
The following represents the key points of discussion at this meeting.   
 

• WSA presented to the group the purpose of the call which was to discuss the findings from the 
SEMCOG model as it relates to the I-275 at Ford Road Study and agree upon methodology for moving 
forward.   

• WSA presented the information from the Traffic Memo distributed to the group on the morning of 
May 17th: 

a. Count Comparison 
• WSA discussed how the SEMCOG 2010 AM and PM Period Models were used to 

develop the AM and PM peak hour volumes for comparison to the traffic counts 
collected for this study. The methodology used for developing leg volumes from the 
peak turning counts was also discussed.  SEMCOG raised the point that the model is 
intended to represent AWDT.  Because of general variability in counts and the lack of 
axle or seasonal adjustments to the counts it was agreed that there is possibility for 
variation in these results.   

• The count comparison was only made to assess the general accuracy of the model in 
the study area.  Variation between count and model volumes along Ford Road was 
discussed.  Even though the volume difference on Ford was considerable, the model 
was accurately showing the correct directionality of the volumes, but to a lesser extent 
than the counts. 

b. SEMCOG Forecasts 

 
 



• WSA presented its findings on comparing the 2010 and 2035 SEMCOG model inputs 
and output trip tables. The growth rate in population and employment within the 
study area seemed reasonable with the exception of two zones east of I-275 on Ford 
Road per Canton Township.  The regional growth in the trip tables was as expected by 
SEMCOG.   

• SEMCOG asked that the following be added to the traffic memo: 
• Subarea trip table comparison 
• VMT comparison for 2010 and 2035 for the study area 

 
Next Steps 
Study Methodology 

• Based on the findings of the review of the SEMCOG forecasts the following methodology was agreed 
upon by the group: 

a. No Build conditions would be modeled based on applying a static growth rate to the turning 
data collected for input into the microsimulation.  This information would then be what is 
presented at the upcoming public meeting. 

b. For testing of alternatives, WSA will modify the 2035 TransCAD network and rerun only the 
traffic assignment phase of the model using the application provided by SEMCOG to test 
impacts on the traffic patterns in the study area.  Using professional judgment, these changes 
will be reflected in the no build volumes for analysis of the alternatives. 

• Growth Rate 
a. Group discussed an appropriate growth rate to be applied to the traffic counts in the study 

area.  The 0.388 percent per year identified by MDOT on Ford Road was discussed as being 
consistent with the population and employment growth in the study area. The growth in 
internal traffic generation is balanced by a low growth in external traffic to the study area.   

b. It was felt that the 0.388 percent because of its basis in 1995 to 2010 historical data would 
capture new development as discussed by Canton Township, but to provide the most 
conservative (worst case) forecasts, the group agreed upon a growth rate of 0.5 percent per 
year. 

• Sensitivity Analysis 
a. To accommodate the proposed development on the east side of I-275, the group decided that 

a sensitivity analysis being completed by running the SEMCOG 2035 model with updated 
demographic inputs for the two zones in question.  WSA will then review the output of that 
model run to identify it creates a change in travel patterns or growth in the study area that is 
not captured by the static trip rates.  If the findings show a significant change, then these 
findings will be incorporated into the alternative analysis.   

 
Action Items 

• Traffic Memo Updates 
a. Provide a comparative table of the intersection legs with counts and model output 
b. Develop summary of subarea trip table growth 
c. Calculate Subarea 2010 and 2035 VMT statistics 

• Information for Canton Township 
a. WSA to provide to Canton Township an excel file showing the SEMCOG model inputs for the 

zones in the study area. 

 
 



b. Canton Township to provide to SEMCOG appropriate values for 2035 for input into the 
sensitivity run of the model.  

• SEMCOG 
a. Based on inputs from Canton Township, SEMCOG will run a 2035 forecast with the revised 

land use inputs.  Outputs (trip tables, SE file, volumes) to be provided to WSA for review and 
analysis. 
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Memorandum 
 
TO:    MDOT 
 
FROM:   Wilbur Smith Associates (WSA) 
 
DATE:    August 16th, 2012 (rev. 9/11/12) 
 
SUBJECT:  Illustrative Alternative Study Team Meeting 
 
PROJECT:  JN 115177, I‐275 at Ford Road Study 
 

 
LOCATION:  MDOT – Taylor TSC 
 
ATTENDEES:   Sign in sheet attached 
 
WSA and Bergmann Associates presented the Illustrative Alternatives along with the pros and cons of each 
relative to cost, ROW impacts, level‐of‐service, and geometrics.  This presentation also included project 
background, comments received from the public, draft Purpose and Need, steps taken to reach this point, 
and additional improvements that could apply to numerous alternatives.  The objective of the meeting was 
to reach consensus that the Illustrative Alternatives meet the Purpose and Need statement and to determine 
which alternatives should be presented as moving on to the Practical Alternative stage.  The following 
represents the key discussion points regarding specific alternatives and general.   
 
Alternative 2 – Operational Improvements: 
Mark Fisher questioned how soon after the additional capacity is added the LOS would deteriorate to 
existing conditions. 
 
Alternative 3A – Ford Road Boulevard: 
Alternative 3A was presented as a full‐width, worse case footprint with the greatest ROW impact. Mark 
Fisher stated that the median width is flexible and can be reduced to a 30’ minimum width with loons used 
for truck turnarounds at select locations.   
 
Dave Dortman noted that wetlands exist just outside of MDOT ROW including a conservation easement in 
the southeast quadrant with Morton Taylor Road. 
 
John Lanum questioned whether a roundabout would work at the Haggerty Road intersection.  Mark Fisher 
stated that soon the US Access Board may require HAWK signals for multi‐lane roundabouts. Ken Kucel said 
that in the past Wayne County residents have not been receptive to roundabouts.  
 
Tim Faas noted that if ROW is needed along Ford Road the green space offset will need to be accounted for. 
 
Alternative 3B – Haggerty Road Boulevard: 
Alternative does not improve the Haggerty\Ford Road intersection as well as Alternative 3A. 
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Alternative 3C – Ford and Haggerty Road Boulevard: 
No noteworthy comments. 
 
Alternative 4 – WWTIP Study: 
This alternative does not improve Haggerty Road much from the existing condition. 
 
Jeff Forster (FHWA) stated this alternative would be difficult to get an IACR for.  Jeff also noted the difficulty 
of conveying movements to motorists (driver expectation).  Following the meeting, FHWA stated they do not 
believe Alternative 4 can be brought forward as a practical alternative because it does not meet the purpose 
and need and changes the configuration of I‐275.  Furthermore, Alternative 4 degrades the operations at the 
I‐275 interchange. 
 
Alternative 5 – Warren and Cherry Hill Road Interchanges: 
There is a DEQ conservation easement in the northeast quadrant of Cherry Hill Road and I‐275.  Difficulties in 
this alternative were discussed regarding proximity of new interchanges to Ford Road and the weave/merge 
movements that would be introduced.  If operational problems were discovered during the traffic analysis 
this alternative may not meet the IACR requirement for approval. 
 
Additional Improvements:  
Limit the number of these presented at Public Information Meeting (PIM) #2.   
 
Quantify benefits of each to warrant its inclusion and how it fits within the Purpose and Need.   
 
If improvement is within Wayne County jurisdiction, WSA needs to make the recommendation so they can 
be included in their transportation plan. 
 
List what improvements are including in each alternative. 
 
General Discussion: 
MDOT recommends that all illustrative alternatives be presented at PIM #2 along with the pros and cons of 
each.  Design team recommendations on practical alternatives shall also be presented. 
 
WSA will convert the presented diversion percentages to an improvement to level‐of‐service factor for PIM 
#2. 
 
Design team alternative comments to be sent to MDOT and WSA within two weeks (August 30th). 
 
Information presented at PIM #2 should be generalized to avoid backlash by showing impacts that likely will 
not occur. Lori Noblet suggested that ROW impacts be more closely determined. 
 
Dave Dortman stated that only one acre of wetland bank is available in the Rouge River watershed so 
wetland impacts would likely lead to new wetland construction depending on the wetland type impacted 
and the corresponding mitigation ratio. 
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Prior to the meeting, Dave Dortman distributed existing DEQ conservation easement information and FEMA 
floodplain maps for the study area.  Modifying these easements requires approval from the DEQ Director.  
These modifications are a time consuming process and very rarely approved.  The easements GIS layer are 
available on DEQ’s website. 
 
PIM #2 will be delayed to allow time to meet with Canton Township Downtown Development Authority and 
address their concerns.  Tim Faas will provide potential meeting dates.  WSA will present options for 
Alternative 3A to minimize the ROW impact.  Canton Township will provide WSA truck turning movement 
information to assist in locating the truck crossovers and/or direct driveway access. 
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Memorandum 
 

TO:    MDOT 
 
FROM:   Wilbur Smith Associates (WSA) 
 
DATE:    August 23rd, 2012  
 
SUBJECT:  Illustrative Alternative Canton Twp Supervisor Meeting 
 
PROJECT:  JN 115177, I‐275 at Ford Road Area Study 
 

 

LOCATION:  Canton Township Municipal Offices 
 
ATTENDEES:  Phil LaJoy – Canton Township Supervisor 
    Tim Faas – Canton Municipal Services Director 
    Bill Serchak – Canton Township Engineering 
    Kim Avery – MDOT Taylor TSC 
    Gorette Yung – MDOT Taylor TSC 
    Mark Fisher – MDOT Geometrics 
    Matt Wendling ‐ WSA 
 
 
MDOT and WSA presented the Illustrative Alternatives along with the pros and cons of each to 
Canton Township.  It was noted that the level of detail for each of the alternative is only enough 
to determine whether geometric standards can be met, approximate ROW impacts, and if 
alternative meets the draft Purpose and Need statement.  The purpose of this meeting was to 
brief the Township Supervisor prior to arranging a meeting with the DDA Board.  The following 
represents the key discussion items.   
 
General Alternative Concerns 
The Township is concerned with impacts to existing features along the corridor such as 
landscaping, retaining walls, signs, utilities, and streetscape lighting and mast arm mounted 
traffic signals.  The DDA has spent over $9M to date in improvements along the corridor. 
 
The economic impact to businesses would be too great to overcome if ROW impacts require full 
takes along the corridor.  Construction impacts, regardless of extent, will be difficult to stomach 
for businesses in the DDA. 
 
The Township requested the team take another look at the boulevard alternative (Alt. 3) and 
come up with something that is not as drastic and minimizes ROW impacts to the greatest 
extent.  The team presented options to the boulevard that provide loons at locations which can 



 

2 
 

be adjusted based on further discussion with MDOT Real Estate and the Township DDA.  
Furthermore, limited truck access can be investigated which will restrict turns at specific 
locations which would minimize ROW impacts at only loon locations. 
 
The Township requested that examples of other loons on state trunklines be provided for 
reference.  Following the meeting, MDOT provided WSA a listing of various loons throughout 
the state and requested that the ADT and number of lanes be included for comparison to Ford 
Rd.  FIGURE 1 below illustrates representative loons throughout the state. 
 
FIGURE 1 – Loons located on State Trunklines 
Region  County  City  Roadway  Nearest Cross Street  ADT*  # of 

Lanes 
Crossed 

Metro  Oakland  Oxford 
Township 

M‐24  Oakwood Road  36,800  2 

Metro  Oakland  Oxford 
Township 

M‐24  Market Street  36,800  2 

Bay  Saginaw  Saginaw 
Township 

M‐46  Van Wormer Road  25,300  2 

Bay  Lapeer  Lapeer  M‐24  Briar Hill Road  16,400  2 

University  Monroe  Monroe  M‐50  Raisinville Road  12,300  2 

Southwest  Allegan  Holland  US‐31 (I‐96 
BL) 

Central Avenue  18,500  2 

Southwest  Allegan  Holland  US‐31 (I‐96 
BL) 

Lincoln Avenue  18,500  2 

Grand  Ottawa  Grand 
Haven 

US‐31    Numerous (Robbins, Comstock, Hayes, 
Croswell, Bagley, Port Sheldon, New 
Holland) 

21,300  2 

Grand  Ottawa  Holland  I‐196 BL  Van Hill Dr, State St & Fairview Rd  26,300  2 

Grand  Ottawa  Zeeland  M‐121  84th St  Felch St  10,100  2 

North  Crawford  Grayling  I‐75 BL  Huron Street  ~15,000  2 

* Ford Road ADT for comparison is 39,800 vpd 

 
The Township asked that additional access management be considered for all alternatives to 
consolidate driveways and share common entrances for businesses for safety reasons.  The 
Township has worked with businesses on many past projects to accomplish this since the 
Access Management Plan was adopted by MDOT and the Township. 
 
Utilities impacted along the corridor may require relocation and if a private utility is located 
within MDOT ROW, the relocation would be at the owner’s cost.  The team will investigate 
further in the Practical Alternative stage which utilities will remain in place and will be able to 
better estimate impacts. 
 
The Township stated that the information provided is sufficient (with modifications as 
discussed) to present to the DDA.  The next MDOT PPRB meeting is Monday, September 17th 
where Gorette will present the alternative and status of the project.  If approved by PPRB to 
proceed, MDOT/WSA will present to the DDA board. 
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Next steps: 

1. MDOT/WSA will prepare presentation for DDA with all Illustrative Alternatives including 
variations on the boulevard option.  Per the suggestion of the Township, WSA will begin 
with the minimum impact approach. 

2. MDOT PPRB meeting on Monday, September 17th. 
3. DDA meeting currently scheduled for Wednesday, September 19th at 8am in the 

Township Municipal Office. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The above represents the interpretation of the author regarding major points of discussion.  Any 
changes or corrections should be brought to the attention of the author within five (5) days of the 
issue date.   



Memorandum 
 
TO:  MDOT 
 
FROM:  Wilbur Smith Associates (WSA) 
 
DATE:  September 19, 2012 
 
SUBJECT: DDA Meeting 
 
PROJECT: JN 115177, I-275 at Ford Road Study 
 

 
LOCATION: Canton Administration Building  
 
ATTENDEES:  See DDA Notes 
 
 
WSA/MDOT presented the Illustrative Alternatives to the Canton Township Downtown Development 
Authority (DDA) and answered questions. 
 
Phil Lajoy explained that this study is the next step in the analysis, whereas the previous WWTS focused 
purely on traffic.  This study utilized 2035 projected traffic volumes which will require additional 
improvements to Ford Road to achieve acceptable Level-of-service (LOS). 
 
Questions and Answers 
General 
Q – Will the project include the additional traffic impacts on adjacent streets? 
A – The study is focused on Ford Road but we are looking at the traffic impact to the wider study area. 
 
Q – What is the end product of this study? 
A – After receiving public input the end product will be a recommended short term and long term 
alternative. 
 
Q – When will this study be complete? 
A – The final report will be complete in spring 2013. 
 
Q – Can Alternatives be combined to produce a best of all alternatives fix? 
A – Yes, is it makes sense based on the public comments and the analysis. 
 
Q – When will this project be added to the programmed project list? 
A – That depends on which alternative is recommended from the study and the corresponding 
environmental impacts which dictate the level of environmental analysis is required.  The environmental 
process needs to be complete to allow for grant applications to be submitted. 

 
 



Q – The DDA has a long history with Ford Road improvements and is concerned about losing their investment 
and the impact to business during construction.  Will the replacement of the existing decorative walls be paid 
for by MDOT? 
A – This project includes mitigation, which will likely require a match from locals.  MDOT will look into. 
 
Q – How long will the project take to construct? 
A – It will take 1 construction season. 
 
Q – Paving rural roads has been approved by the Canton Township, and low cost alternatives are preferred 
so will paving Lotz be looked at for this study 
A – This was looked at as an option but as the interchange is only part of the problem, low cost fixes will not 
have a long term benefit. 
 
Alternative 3 
Q – Can controlled access be used in lieu of indirect lefts, providing direct lefts at signals? 
A – The indirect lefts are needed to achieve the improved LOS. 
 
Q – Will signals be located at loons? 
A – In some instances yes.  WSA clarified that additional access points will be provided along the median for 
non-semi trucks.  Access will be studied in more detail at the next phase of analysis. 
 
Statement – How will gas trucks gain access?  More north south connection is needed.  
 
Alternative 4 
This alternative was updated to 2012 design standards.  There is concern over driver expectations and the 
effects of constructing the southern ramp so close to the existing drainage course. 
 
Statement – the DDA preferred the slip ramp Alternative 4 and the fact that it does not have much impact to 
Ford Road.   
Q - This analysis studied the mid-range alternative completed as part of the WWTS (Alternative 4).  The 
WWTS included a ultimate build out of a boulevard option. 
 
Alternative 5 
Q – The impacts to properties are large and this alternative is unlikely to happen, so why are we looking at 
this? 
A – The public comments asked for additional access points to I-275. 
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Memorandum 
 
TO:    MDOT 
 
FROM:   Wilbur Smith Associates (WSA) 
 
DATE:    November 14th, 2012 
 
SUBJECT:  Practical Alternative Selection Meeting 
 
PROJECT:  JN 115177, I‐275 at Ford Road Study 
 

 
LOCATION:  MDOT – Taylor TSC 
 
ATTENDEES:   Sign in sheet attached 
 
WSA presented and summarized Public Meeting #2, including comments received from the 
public and project stakeholders.  The meeting’s objective was to select alternatives to advance 
as Practical Alternatives.  The study team was presented each alternative as well as advantages 
and disadvantages of each.  Based on the support material listed below, comments received 
from the public and project stakeholders, and team discussion; the Study Team decided to 
advance Alternative 1 – No Build, Alternative 2 – Operational Improvements, and Alternative 3 
– Boulevard as Practical Alternatives.  Further discussion on each alternative is included below. 
 
Support Material Presented: 
 

 Comments from PIM#1 
 Crash History (presented at previous Study Team meeting) 
 Road Safety Audit (presented at RSA meeting) 
 Project Constraints (presented at previous Study Team meeting) 
 Comparison of potential project costs (relative to each other) 
 Public input on factors for Practical Alternative consideration 

 
Alternative 1 – No‐Build: 
This alternative will continue through the Practical Alternative stage as a base‐line to compare 
other alternatives to. 
 
Alternative 2 – Operational Improvements: 
This alternative will be analyzed further as a short term fix since traffic will degrade to existing 
levels within approximately five to ten years after implementation.  Additional analysis is 
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needed to confirm this timeframe.  This alternative will allow time for funding, design and 
construction of long term alternative. 
 
Comments received to date reflect that the community expects such a fix to be constructed 
soon. 
 
Alternative 3‐ Boulevard: 
This alternative will advance with options to maximize operations at the Ford and Haggerty Rd 
intersection.  A brainstorming meeting will be scheduled with the Study Team to explore 
potential alternative options. 
 
Wayne County DPS asked if a 3‐lane boulevard has been explored to eliminate the need for 
loons.  WSA stated that the 2‐lane boulevard performs well through the design year.  To verify 
this, a 30% increase in the model was performed as a sensitivity check to verify the point at 
which a 3rd lane is needed.  ROW would also need to be purchased along the entire project 
limits for the 3 lane boulevard and this would also impact the conservation easement near 
Morton Taylor Road. 
 
It has been recognized that significant funds have been invested in Ford Road within the study 
limits as it is considered the gateway to Canton Township.  The cost share of impacts to these 
improvements (retaining walls, lamps, etc) will be of concern if this alternative is chosen as the 
Preferred Alternative and advances to design.  
 
Environmentally this alternative could be a Categorical Exclusion if there is limited ROW impact 
that is deemed acceptable by the public and FHWA. 
 
Alternative 4 – WWTIP Study: 
Not advanced for the following reasons: 
 

 Does not meet the Purpose and Need due to negative impact on I‐275 
 FHWA would not grant an Interstate Access Change Request 
 May require design exceptions for proximity of sequential ramps and weave/merge 

distance for slip ramps 
 Does not address traffic and safety concerns along Ford Road and traffic west of 

Haggerty Road 
 
It was noted however that a concern over truck movements at Ford/Haggerty intersection 
makes the north slip ramp attractive.  The design team will explore other options to 
accommodate this truck movement through the Ford/Haggerty intersection.   
 
Alternative 5 – Warren and Cherry Hill Road Interchanges: 
Not advanced for the following reasons: 
 

 Does not meet the Purpose and Need due to negative impact on I‐275 
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 Environmental impacts due to ROW purchase, including conservation easement in the 
NE quadrant of I‐275 and Cherry Hill Road 

 High costs with less than desired traffic diversion from Ford Road 
 Would require a design exception due to inadequate distance between interchanges 

(Warren and Ford) and an unsafe weave/merge lane that is introduced 
 FHWA would not grant an Interstate Access Change Request 
 Does not address safety concerns along Ford Road and traffic west of Haggerty Road 
 Increases traffic on Warren and Cherry Hill Roads, which currently carries residential 

traffic 
 
Additional Improvements: 
The additional improvements presented were those identified in the Road Safety Audit that 
should be considered to improve safety in the study area or improvements to side roads that 
may benefit intersections along the Ford Road corridor.  Much of the work would be included 
on Wayne County roads so further coordination with the project partners will be necessary. 
 
Additional improvements must be analyzed against the Purpose and Need and benefit versus 
cost.  The team will determine if the improvements provide enough benefit to better 
operations on Ford Road and should be included for further consideration, or if the benefit is 
not enough to warrant consideration.  WSA will verify if the improvements are required in the 
NEPA process to assist Wayne County with potential implementation.  WSA will forward list to 
Wayne County and determine if any of these are already locally programmed.  It was noted that 
paving Lotz Road is not currently programmed.  These will be categorized as short, mid or long 
term improvements. 
 
Cherry Hill and Warren Roads are both in Wayne County’s long range plan to be expanded to 
five lanes.  Any proposed intersection improvements along both roadways will take this into 
consideration as the study progresses. 
 
General Discussion: 
WSA will add 2012 traffic shown in the Alternative 1 exhibit to Alternatives 2 and 3 in the next 
public meeting. 
 
The public listed “Traffic Flow” as the largest factor for Practical Alternative comparison criteria 
in the “other” category during Public Meeting #2, demonstrating its importance.  This will be 
included in the Practical Alternative selection criteria as the alternatives are progressed. 
 
FHWA and MDOT Environmental will provide comments on the Draft Purpose and Need.  WSA 
will address these comments, distribute to the Study Team for review and then finalize. 
 
WSA will verify in Planning and Environmental Linkages (PEL) that these meeting notes will 
suffice to eliminate Alternatives 4 and 5 from further analysis. 
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It was noted that an origin/destination study was conducted as part of the WWTP Study.  
Wayland is a new trucking company since the study was completed which has added 2000 
trucks per week to Haggerty Road.  Canton Township will provide additional truck movement 
information.  Currently commercial truck volume is at four percent, which is likely low due to 
use of adjacent interchanges.  This percentage could increase once traffic flow improves.  A 
different route from north of the project site to I‐275 via Warren and Lotz Roads was discussed 
but turning radii and narrow roads are restrictive. 
 
Canton Township stated there are a large number of commercial vehicles that access 
northbound Haggerty Road from the I‐275 interchange and hoped that a slip ramp might 
separate trucks from passenger vehicles.  It was also discussed that trucks access various points 
within the study area from either Michigan Avenue to the south or Ann Arbor Road to the 
north, and avoid Ford Road if they are able.  The Study Team agreed that truck movement 
through the Ford/Haggerty intersection is a concern that the Preferred Alternative needs to 
address.   
 
Due to MAP21 implementation and the amount of potential freight volume within the study 
area, a localized freight analysis may be beneficial to this project. 
 
A conference call between the design team and MDOT Environmental will be scheduled to 
ensure that the project is in alignment with the PEL process. 
 
The Study Team feels that the study process has been going well due to quality public outreach 
& comments, all transportation modes are being explored and a quality Purpose & Need was 
created. 
 
Next Steps: 
 

 Finalize and distribute P&N 
 Complete Illustrative Alternatives Document 
 Practical Alternatives Brainstorming Workshop – January 9th, 2013 
 Public Information Meeting #3 – February (tentative) 
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Memorandum 
 
TO:    MDOT 
 
FROM:   Wilbur Smith Associates (WSA) 
 
DATE:    January 9, 2013 
 
SUBJECT:  Practical Alternative Workshop 
 
PROJECT:  JN 115177, I‐275 at Ford Road Study 
 

 
LOCATION:  MDOT – Taylor TSC 
 
ATTENDEES:   Sign in sheet attached 
 
WSA presented a project update, information regarding the Practical Alternatives, and the 
upcoming steps.  The goal of the meeting was to discuss concerns that were brought up during 
the Practical Alternatives Selection Meeting and gather feedback from the Study Team prior to 
moving forward with the Practical Alternatives analysis.  Participation was encouraged 
throughout to gather comments and ideas on the information presented. 
 
Alternative 1 – No‐Build: 
Alternative 1 would likely require a full reconstruction in the near future.  Taylor TSC records 
date back to the late 1970s only indicate lane repairs or a mill and overlay.  WSA will verify 
condition of pavement via the most recent cores and will tie down a potential timeframe for 
reconstruction. 
 
Alternative 2 – Operational Improvements: 
Alternative 2 has evolved to now include potential ROW impacts.  WSA will note this potential 
in the Illustrative Alternative Report. 
 
In regards to this alternative providing a short to mid‐term fix, WSA presented sensitivity 
information regarding Alternative 2’s life expectancy until intersections returned to a failing 
LOS.  Haggerty is currently at LOS D or worse for AM and PM peaks, and Lilley and Sheldon both 
fail in the PM peak within 1 – 4 years.  This information was for overall intersection 
performance so even if its LOS is acceptable, individual movements are shown to be failing.  
WSA suggested they no longer want to consider Alternative 2 as a mid‐term fix since there 
would potentially be throwaway work and multiple construction disturbances (addition of 3rd 
lanes and then full pavement reconstruction or full‐build out in 5+ years). 
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Wayne County DPS asked what could be done to improve southbound Haggerty Road traffic 
turning left on to Ford Road.  WSA will explore options such as dual lefts along with other 
improvements to increase Alternative 2’s long term viability.   
 
Safety would not improve in Alternative 2 but would likely worsen due to left turns across 
additional lane. 
 
Alternative 3‐ Boulevard: 
A discussion occurred on the need for loons at every major intersection.  Taylor TSC T&S and 
Operations both stated that major intersection loons would be desired to meet driver 
expectation.  Loons will not only accommodate trucks but also residents pulling trailers and 
emergency vehicles.   If loons are not provided truck drivers would likely use passenger 
turnarounds with tighter turns.  Consistent enforcement and concise signing would be 
necessary to deter incorrect movements and direct correct ones.  Loons may be shifted further 
from each intersection to utilize more attainable ROW so that they are not located at the first 
crossover however this is pending MDOT Geometric approval.  Wayne County DPS stated that 
they have a situation similar to this and truck drivers continue to use the first available 
crossover.   
 
Canton Township suggested left turns be allowed at intersections in the absence of loons.  WSA 
will look into this further to determine which, if any, loons could be removed and still 
accommodate traffic demand via direct left turns.  Direct left turns will be looked at on a case 
by case basis and consistency will need to be considered.  One loon location of concern is just 
east of Morton Taylor Road in front of an apartment complex. 
 
Canton Township offered to walk the site to look at loon locations, potential ROW impacts, and 
recommended access management locations.  WSA will provide exhibits detailing each loon 
location. WSA and MDOT previously conducted a field review of loon locations.  This review did 
not cover the Haggerty Road loons so further review is necessary. 
 
WSA presented two exhibits showing indirect and partial direct left turns options at Haggerty 
Road.  WSA stated that with the indirect left turn option the loon west of Haggerty Road on 
Ford Road could be removed.  Taylor TSC T&S recommended that the crossover remain to 
increase left turn capacity during peak traffic.  They also recommended that both the indirect 
and partial direct left options remain in case ROW acquisition along Haggerty Road is an issue. 
The Haggerty Road loon south of Ford Road would require a culvert extension or replacement. 
 
WSA presented exhibits showing a boulevard on existing alignment and one on a meandering 
alignment.  The meandering alignment leads to a greater overall ROW impact but splits the 
width between both bounds, potentially leading to only partial parcel imact instead of a whole 
parcel impact.  Taylor TSC Operations expressed concerns due to roadway constructability and 
operations.  A meandering alignment would lead to a ROW impact at the conservation 
easement in the southeast quadrant of Morton Taylor Road and Ford Road.  MDOT will provide 
WSA with the legal description for the conservation easement south of Ford Road.  WSA will 
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investigate the overall impact of each boulevard option during the Practical Alternatives 
analysis. 
 
Following the meeting, Dave Dortman provided the following comment regarding the proposed 
loon location on Haggerty Road, south of Ford Road; 
This watercourse is regulated by DEQ under Part 301 Inland Lakes and Streams and, as shown in 
the slides, the proposed culvert extension east of Haggerty Rd. will require a DEQ permit for 
work below the ordinary high water mark.  If there is any opportunity to shift that loon north or 
south and eliminate the culvert extension all together, then that would likewise eliminate the 
need for a DEQ permit at this location.  Or, if the loon cannot be shifted north or south to 
eliminate the culvert extension, a shift south will at least reduce the proposed extension length.  
If ultimately a DEQ permit is applied for an extension of this culvert, I will need to provide a 
narrative of why the loon is required at that location for a Part 301 feasible and prudent 
alternative analysis and will need to get some additional information from you regarding the 
chosen location. 
 
Additional Improvements: 
WSA presented an upgrade plan to route southbound Haggerty Road trucks to the I‐275 
interchange via Warren and Lotz Roads to help alleviate freight movement concerns.  Wayne 
County DPS stated that currently Warren Road between Haggerty and Lotz Roads is a Class B 
roadway and could not handle large trucks.  The Warren Road bridge over I‐275 was 
reconstructed in 2012 and can handle truck loadings.  Also any ROW impact to the north would 
be an issue.  Lotz Road between Warren and Ford Roads is Class A. WSA will include costs to 
upgrade to Class A. 
 
WSA presented recommended access management along corridor.  Canton Township stated 
that some of these recommendations have recently been completed.  Taylor TSC stated that 
access management recommendations are a standard procedure during design where often 
times a business with multiple drives gets consolidated into one wide drive.  Driveway permits 
are valid until property is developed for a different use. 
 
Bergmann Associates presented information necessary to pave and upgrade Lotz Road 
geometrics between Cherry Hill and Ford Roads to provide another north‐south option to 
alleviate traffic at the Haggerty and Ford Roads intersection.  This improvement was highly 
recommended at the two public meetings.  WSA will determine the traffic shift (diversion) from 
Haggerty Road to Lotz Road and present at the next Study Team meeting.  Lotz Road 
improvements would require a design speed of 50 MPH which would lead to an alignment shift 
of 20 feet to 30 feet for one existing curve.  Canton Township currently owns property in this 
area in anticipation of an upgrade.  Multiple culverts, including double barrel 96 inch metal 
culverts, would need to be lengthened or replaced to accommodate the proposed three‐lane 
roadway.  Currently Lotz Road is not a federal‐funded eligible roadway.  FHWA will check into if 
and how it may be considered. 
 
WSA will determine the cost versus benefit of the additional improvements gathered from the 
public meetings and road safety audit.  A discussion took place regarding how best these should 
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be incorporated into the practical alternatives.  FHWA recommended that the practical 
alternatives be minimized and keep the additional improvements as a prioritized separate list. 
Certain improvements will be incorporated into the practical alternatives regardless such as 
sidewalk addition under I‐275 and at the bike path crossing of Ford Road.  MDOT Environmental 
noted that these will need to meet the project Purpose and Need.  FHWA stated that decision 
making process will need to be documented.  WSA will prepare a comparison of Practical 
Alternatives distinguishing between no ROW impacts vs. ROW impacts, and will list out any 
options that fall outside MDOT’s responsibility and the benefit these options may have on the 
Ford Road area. 
 
General Discussion Items: 
WSA provided the following project update: 
 

 WSA submitted the Illustrative Alternatives Report and asked the study team to provide 
comments or email their concurrence with the process to date. 

 Project Area Contamination Survey and Wetland & Habitat DRAFT Reports are being 
completed for review.  Both reports were held until the Practical Alternative stage to 
ensure that the full project footprint is covered. 

 Noise analysis has been completed.  DRAFT report will be submitted for review soon. 
 The Planning and Environmental Linkages (PEL), although submitted in the Illustrative 

Alternative Report, is a living document and is being updated as the project progresses. 
 
Wayland Trucking Company has approximately 2000 trucks per week, which is the amount WSA 
used in the traffic model.  Canton Township has not received confirmation of this to date, 
although has enquired. 
 
Kathleen Salla has retired as Canton Township’s DDA Coordinator.  Amy Colligan has replaced 
her. 
 
Mark Fisher was not able to attend the meeting so MDOT Environmental will update him on the 
results.  
 
Next Steps: 
 

 Analyze Practical Alternatives 
 Complete Practical Alternatives (mid‐Februrary) 

Present Practical Alternatives to Study Team (late‐February) 
 Public Information Meeting #3 (early March) 



 

 
 



 

 
 

 



 
 

Memorandum 
 
TO:    MDOT 
 
FROM:   CDM Smith Michigan Inc. 
 
DATE:    February 20, 2013 
 
SUBJECT:  DDA Meeting #2 – Practical Alternatives Discussion 
 
PROJECT:  JN 115177, I‐275 at Ford Road Study 
 

 
LOCATION:  Canton Township Administration Building   
 
ATTENDEES:    
 
Melissa McLaughlin – DDA  Christine Popoff – DDA 
Dave Wisniewski – DDA  Tim Faas – Canton Township 
Dianne Cojei – DDA  William Serchak – Canton Township 
Greg Green – DDA  Darrell Clem – Canton Twp Observer 
Seth Kleinglass – DDA  Dan Fredenthal – OHM 
Patrick Rugiero – DDA  Kim Avery – MDOT 
Janet Volante – DDA  Gorette Yung – MDOT 
Mark Walbauer ‐ DDA  Mark Fisher – MDOT 
Amy Cooligan – DDA  Matt Wendling – CDM Smith 
 
 
The purpose of this meeting was to address any questions Canton Township and the Downtown 
Development Authority (DDA) had regarding the Practical Alternatives, however the DDA 
wanted to focus on Alternative 3 – Boulevard and in particular the proposed loon locations.  
WSA/MDOT summarized all of the Practical Alternatives and work done to date prior to 
opening up the meeting for general discussion. 
 
The following represents key comments/discussion items regarding Alternative 3 (from west to 
east): 
 
Sheldon at Ford 

1. Shorten median length at end of boulevard to allow turning movements from the Jo‐
Ann Fabric/McDonalds driveway to the north. 

2. No comments on western loon location. 
3. DDA prefers to shift the eastern loon to location of the west Lowe’s drive.  They 

anticipate this will create less ROW impact.  The DDA stated their concern is the impact 
to parking at the Firestone store, however stated they will work with the property 



 
 

owner behind the building to discuss potential opportunities to acquire property for 
parking lot relocation. 

4. Canton Twp indicated the western loon is in a good location and only impacts one street 
lamp, and the ROW impact in the northeast quadrant impacts the landscape wall and 
numerous street lamps.  

 
Morton Taylor at Ford 
 

1. DDA prefers a shift of the western loon further westward to the driveway opening to 
avoid ROW impacts to the Canton Cinema parking lot.  They indicated previous 
problems with the owner and that ROW acquisition would be difficult. 

2. The DDA requested that the eastern loon be relocated eastward to the residential 
property located east of the Nottingham Forest subdivision.  This area has the potential 
for large future development as well as a connector to Hanford Road to the north and 
Lilley Rd to the east.  CDM Smith will consider this loon location however this exceeds 
the allowable distance from the intersection by a considerable amount and may lead to 
driver confusion. 

3. Canton Twp requested the western loon be shifted as far west as possible to avoid 70‐
80 feet of landscape wall impact.  They also stated the eastern loon as shown was in the 
best location. 

 
Lilley at Ford 

 
1. The DDA indicated a potential issue with the property owner (Hobby Lobby) for the 

western loon location.  They did not request an alternate location. 
2. The DDA did not have any comments on the eastern loon location. 
3. Canton Twp stated the western loon as shown was in a good location with no wall and 

only two street lamp impacts.  The EB Ford Road right turn bay will impact 
approximately 200‐300 feet of landscape wall and numerous street lamps.  They also 
requested the eastern loon be shifted east to align with entrance drive to Panera Bread. 

 
Haggerty at Ford 
 

1. The DDA did not have any comments on the western loon location. 
2. Canton Twp stated the western loon as shown was in a good location with no wall 

impacts.  The ROW impact for the right turn bays along EB and WB Ford Road will 
impact approximately 400 feet of landscape wall in each direction. 
 

Haggerty Road Boulevard 
1. It was requested that the southern end of the boulevard be shortened to allow turning 

movements from hotel/Lifetime Fitness drive. 
2. The DDA requested the southern loon be shifted north to minimize impacts to the 

stream crossing and business immediately south. 



 
 

3. The DDA did not have any comments on the northern loon location.  They did state 
however that impacts to the IKEA overflow lot shouldn’t be a concern as they do not 
believe it has been used since the store opened. 

 
General Comments: 
 

 The DDA indicated a desire to create an access road behind businesses along Ford 
between Haggerty and Lilley.  This road would pass through potential future 
development areas and allow for a diversion for drivers from Ford Road as well as 
providing storefront opportunities for businesses. 

 The DDA indicated a concern for pedestrians crossing freeway on‐ramps.  The CDM 
Smith team will investigate potential safety features in the preferred alternative stage. 

 The DDA requested a pedestrian bridge or tunnel be considered at the I‐275 Bike Path 
crossing.  This would eliminate the need for pedestrians to divert from their route to 
Lotz Road to cross at the signal. 

 In order to minimize ROW impacts, the CDM Smith team will investigate 11 foot turn 
lanes in all locations.  

 Only show signals at loon locations where required.  Following the meeting it was 
determined that signals will be required at each loon location as indicated.  The signals 
will be synched with the intersection signal so that traffic clears when the intersecting 
street is green. 

 Change ROW line colors to better delineate between existing and proposed ROW. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The above represents the interpretation of the author regarding major points of discussion.  Any 
changes or corrections should be brought to the attention of the author within five (5) days of the 
issue date.   
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Memorandum 
 

TO:    MDOT 
 
FROM:   CDM Smith  
 
DATE:    May 15th, 2013 
 
SUBJECT:  Preferred Alternative Selection Meeting 
 
PROJECT:  JN 115177, Ford Road at I‐275 Study 
 

   

LOCATION:  MDOT – Taylor TSC 
 
ATTENDEES:   Sign in sheet attached 
 
CDM Smith presented and summarized Public Meeting #3, including comments received from 
the public and project stakeholders.  The meeting’s objective was to select the Preferred 
Alternative.  The Study Team was presented each Practical Alternative as well as advantages 
and disadvantages of each.  Based on the support material listed below, comments received 
from the public and project stakeholders, and team discussion; the Study Team selected 
Alternative 3 – Boulevard as the Preferred Alternative.  Further discussion from the meeting is 
included below. 
 
Support Material Presented: 
 

 Overview from PIM #1 and #2 

 Summary of PIM #3 which included Practical Alternatives, Final Purpose and Need and 
performance measures 

 Public comments on Practical Alternatives including votes (Alternative 1 – No Build: 0, 
Alternative 2 – Operational Improvements: 2 and Alternative 3 – Boulevard: 13) 

 Expected crash frequency for Practical Alternatives along entire Ford Road corridor 
along with intersections at Haggerty and Lilley Roads 

 Additional design options and recommendations (retaining wall, staging, and multi‐
modal linkages) 

 
PIM #4 Information and Materials: 
CDM Smith will add public votes on Preferred Alternative from PIM #3 in performance 
measures.  They will also explore adding information regarding expected longevity of traffic 
operations for each. 
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Bergmann Associates will add crash frequency percent reduction compared to existing 
conditions in the presented graphic.  They will also explore adding crash severity to graphic. 
 
CDM Smith to add individual lane level‐of‐service to the Preferred Alternative graphic. 
 
State in meeting material that meeting date was advanced from early July to May 30th for the 
grant application. 
 
The meeting materials will not be presented in person to PPRB but will obtain their approval 
through e‐mail correspondence. 
 
Preferred Alternative: 
CDM Smith will compile a green sheet that will be carried forward to design. 
 
CDM Smith to reassess access management potential for the Preferred Alternative. 
 
The presented phasing of Ford Road construction separate from Haggerty Road allows for 
flexibility if funding or permitting issues.  Wayne County stated that obtaining a construction 
permit for Haggerty Road would not be an issue. 
 
Canton Township stated that since the anticipated right‐of‐way (ROW) acquisitions lie within 
the central business district, zoning waivers can be granted which may reduce or eliminate the 
need for full parcel purchases.  ROW impact will likely be the differentiator on whether or not a 
Categorical Exclusion is granted and will be a large step to reach design. 
 
MDOT requested that the study team members provide a letter of concurrence with the 
Illustrative Alternative report, Practical Alternatives and the Preferred Alternative by May 17th. 
 
Canton Township’s Tiger Grant V Application: 
Application will include boulevards on Ford and Haggerty Roads but not the additional 
improvements of paving Lotz Road between Cherry Hill and Ford Roads and upgrading the 
southbound Haggerty Road – eastbound Warren Road – southbound Lotz Road route to 
accommodate alternative truck access to the I‐275 interchange. 
 
Canton Township to emphasize in grant the safety benefit a boulevard provides to pedestrians 
due to the refuge islands provided within the median. 
 
Canton Township’s largest concern is project construction phasing since the grant award is 
typically capped at $12 million.  Grant does not cover ROW cost. 
 
Grant application and/or name to highlight Canton Township’s business, non‐motorized paths 
and multi‐modal features as its strength.  Application will also highlight their proximity and 
transit link between Ann Arbor and Detroit. 
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If grant is not approved, FHWA recommends that a business plan is created to obtain 
alternative funding.  MDOT stated that securing funding should not be an issue.  Project will 
likely be a design‐build if grant is not approved. 
 
Draft application to be submitted on May 24th. 
 
Additional Discussion: 
Final versions of the previously submitted reports will be compiled now that a Preferred 
Alternative has been selected.  These also include air and noise analysis reports. 
 
Wayne County expressed concern that Illustrative Alternative report concurrence would include 
additional improvements such as paving Lotz Road and upgrades to provide an additional truck 
route from southbound Haggerty Road to the I‐275 interchange.  CDM Smith stated that the 
boulevard construction is independent of these improvements and are merely 
recommendations for Wayne County. 
 
The pump station in the southwest quadrant of Lotz and Warren Roads will be relocated further 
from the roadway.  Bergmann Associates will redo the memorandum and cost estimate for the 
proposed truck route upgrade.  This memorandum along with the one for paving Lotz Road 
between Cherry Hill and Ford Roads will be sent to Wayne County when complete. CDM Smith 
to provide some cost/benefit information regarding paving Lotz Road. 
 
MDOT Environmental expressed gratitude for the relationships established during this project 
along with desire to maintain these through design and construction.  Canton Township 
recommends utilizing the letter of agreement found in their access management plan. 
 
The location of utilities along Ford Road is well known due to the recent effort to place them 
underground.  This knowledge will be very beneficial if the project goes to a design‐build. 
 
Next Steps: 
 

 Further refine Preferred Alternative (traffic model, etc.) 

 Prepare and hold PIM #4 – May 30, 2013 

 Finalize and submit Traffic and Environmental Report including PEL checklist



 

 
 



 

 
 

 



 
 

Memorandum 
 

TO:    MDOT 
 
FROM:   CDM Smith 
 
DATE:    May 23, 2013 
 
SUBJECT:  Traffic Meeting #3 
 
PROJECT:  JN 115379, I‐275 at Ford Road 
 

 

LOCATION:    Phone Conference 
 
Attendees:   Liyang Feng, SEMCOG 
      Tom Bruff, SEMCOG 

Tim Faas, Canton Township 
      Bill Serchak, Canton Township  

John Lanum, MDOT Traffic 
John Watkin, MDOT Modeling         

      Brad Sharlow, MDOT Modeling 
      Mark Fisher, MDOT Geometrics  

Jonathan Avner, CDM Smith 
      Matt Hunter, CDM Smith 
 
The following represents the key points of discussion at this meeting.   
 

 CDM Smith re‐ran the TDM runs for alternative 2 and 3 to represent the latest geometry and provide 
a true comparison of alternatives 

 CDM Smith presented the findings of the revised TDM model runs which indicated a small increase in 
overall traffic along the M‐153 corridor for both alternatives in comparison to the No‐Build option 

 All attendees were in agreement with the findings and requested that Brad cross check the SEMCOG 
model files which were posted to the FTP site 

 CDM Smith will then model the revised TDM outputs in Synchro 

 The results will be updated in the traffic report and submitted to the team for review 





	

	
 

Appendix J 

Study Team Members List 





MDOT ‐ Taylor TSC

Name Affiliation Street Address

Gorette Yung Project Manager

Mike Bellini Assistant Project Manager

Mike Budai Traffic & Safety

John Sanford Operations

John Paepke Traffic/Operations

Rachel Laderach Utilities

Andrea Jones Utilities

MDOT ‐ Metro Region 

Name Affiliation Street Address

Lex Kinter Soils

Nishantha Bandara Soils

Tom Jay Real Estate

Robert Morosi Communications

Jim Schultz Planning

Kay Adefeso Structures

Tim Smith Traffic & Safety

Sharon Ferman Resource Analyst

Dave Dortman Environmental Permits

MDOT ‐ Lansing/ FHWA

Name Affiliation Street Address

Lori Noblet Environmental

Margaret Barondess Environmental

Chris Potvin Drainage

Erik Carlson Drainage

Scott Goeman Real Estate

Mark Fisher Geometrics

Imad Gedaoun Geometrics

John Lobbestael Survey

Gerard Feuerstein Structures

Bob Parsons Communications

John Lanum Traffic (Supervisor)

John Watkin Modeling (Supervisor)

Donna Wittl Modeling  

Dave Berridge Special Projects Coordinator

Tom Zurburg Noise Analysis

Tom Hanf Noise Analysis

Phil Lynwood FHWA

Jeff Forster FHWA

David Williams FHWA

List of State of Michigan Contacts, Local Agencies and Officials, and Design Team Members for the I‐275 at M‐153 (Ford Road) Area 

Traffic and Environmental Study and Evaluation

425 W. Ottawa Street, Lansing, MI  48909

6510 Telegraph Road, Taylor, MI  48180

18101 W. Nine Mile Road, Southfield, MI  48075

315 W. Allegan, Lansing, MI  48933
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Local Government

Name Affiliation Street Address

Tim Faas Canton Township 1150 Canton Center Road, Canton, MI  48188

Bill Serchak Canton Township 1150 Canton Center Road, Canton, MI  48188

Kathleen Salla Canton Township ‐ DDA 1150 Canton Center Road, Canton, MI  48188

Kevin Buford City of Westland 36601 Ford Road, Westland, MI  48185

Ron Agacinski Wayne County DPS 400 Monroe, 3rd Floor, Detroit, MI  48201

Tom Bruff SEMCOG 535 Griswold Street, Suite 300, Detroit, MI  48226

Li‐yang Feng SEMCOG 535 Griswold Street, Suite 300, Detroit, MI  48226

Consultant
Name Affiliation Street Address

Matt Wendling WSA\Project Manager

Brian Smith WSA\Lead Engineer

Matt Hunter WSA\Traffic Engineer

Todd Davis WSA\Environmental Lead

Lindsay Maki WSA\GIS Analyst

Rick Chelloti Bergmann Associates\Project Manager

Keith Simons Bergmann Associates\Traffic Engineer

Jeremy Hedden Bergmann Associates\Sr. Bridge Engineer

Mario Quagliata Bergmann Associates\Bridge Engineer

Kelly Rice Cardno JFNew\Project Manager 11181 Marwell Avenue, West Olive, MI  49460

Al Halbeisen HH Engineering\Project Manager 220 Bagley Avenue, Suite 500, Detroit, MI  48226

David Strockis HH Engineering\Drainage Engineer 220 Bagley Avenue, Suite 500, Detroit, MI  48226

Jeff Bartlett SSI\Project Manager 4471 M‐61, Standish, MI  48658

Jon Zaremski Somat Engineering\Project Manager 26445 Northline Road, Taylor, MI  48180

8164 Executive Court, Suite A, Lansing, MI  48917

1427 W. Saginaw Street, Suite 200, E. Lansing, MI  48823
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Public Information Meeting Summaries 

(Submitted	under	separate	cover)
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Illustrative Alternative Exhibits 





















	

	
 

Appendix M 

Practical Alternative Exhibits 
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Hydraulic Analysis Reports 

(Submitted	under	separate	cover)





	

	
 

Appendix O 

Additional Improvement Information









 
 
 
 
 

1427 W. Saginaw St.  //  Suite 200  // East  Lansing, MI 48823-3990  //  tel: 517.272.9835 
 

Memorandum 

To:  CDM Smith From:  Bergmann Associates 
 
 
Date: July 2, 2013 Re:  Haggerty Suggested Truck Routing  
        

        

Haggerty Suggested Truck Routing 
While M-153(Ford Rd) is typically not a highly industrialized corridor, a high volume of truck 
movements were observed at the M-153/Haggerty Rd intersection during field reviews.  Based 
upon correspondence with local officials, it was determined that a majority of these truck trips 
are destined to industrial facilities located north of M-153 on Haggerty Road.  Several of these 
truck trips utilize the M-153/Haggerty Rd intersection to access I-275 and vice versa. This 
intersection experiences approximately 60,070 vehicles per day and based upon a crash 
analysis that was conducted for this area, it was found that it has a crash rate significantly 
higher than average rates for similar intersections in Southeast Michigan. In addition, 
operations analyses of this intersection 
showed significant capacity issues which 
were confirmed during field reviews.  To help 
lessen the number of vehicles entering this 
intersection, primarily commercial trucks, it 
has been suggested that an alternate truck 
route be developed. The suggested alternate 
truck route would utilize Lotz Rd between M-
153 and Warren Rd, rather than Haggerty Rd, 
to provide access to Ford Rd and I-275. This 
suggested alternate route may improve not 
only traffic operations but, also safety within 
the M-153 corridor and surrounding roadway 
network. This memo intends to provide 
analysis of the potential impacts to the Lotz 
Rd and Warren Rd corridors and any 
constraints associated with this potential 
modification. Exhibit 1 shows the existing 
route along with the proposed reroute for 
commercial traffic. 
 
Site Conditions 
Haggerty Rd is a two-lane to five-lane, undivided, north-south collector-distributor with 12 ft 
concrete travel lanes located approximately one third mile west of I-275. The land use in this 
study area consists of both commercial and residential usage, with multiple un-signalized 
driveways and intersections.  As mentioned previously, traffic congestion and crash rates 
along Haggerty Rd and at the M-153 / Haggerty Rd intersection are higher than average for 
similar areas in Southeast Michigan.  
 

 
Exhibit 1: Existing and Proposed Commercial 
Truck Route 

NN  
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Memorandum 

Warren Rd is a two-lane to five-lane, undivided, east-west local roadway with 12 ft concrete 
travel lanes located one mile north of M-153. The land use in this study area is primarily 
residential with multiple direct access drives.  Warren Rd travels over I-275 via a bridge 
structure just east of its intersection with Haggerty Rd. The deck of this structure has been 
replaced recently and, for the purposes of this analysis, it has been assumed that it will support 
an increase in truck traffic without the need for additional mitigations.  
 
Lotz Rd is a three-lane, undivided, north-south local roadway with 12 ft concrete travel and 
center left-turn lanes located one (1) mile east of I-275. The land use in this area is a mix of 
both residential and commercial uses. Access drives to an apartment complex and multiple 
entrances to major and minor commercial shopping centers exist within the project limits. This 
section of Lotz Rd has recently been upgraded to meet requirements of a Class A (concrete) 
roadway as provided by the Wayne County Department of Roads.  
 
Reconstruction Suggestions 
Based upon consultation with the Wayne County Department of Roads, Warren Rd between 
Haggerty Rd and Lotz Rd is currently not constructed to Class A standards.  To achieve the 
proposed reroute of commercial traffic, reconstruction of Warren Rd to meet Class A 
requirements and modifications to the surrounding road network must be performed to allow 
adequate accessibility for commercial traffic while 
providing safe and efficient travel for all road users. 
Based upon review of the Warren Rd and Lotz Rd 
corridors, the following areas will require modifications to 
allow for the proposed reroute: 
 
1. Haggerty Rd / Warren Rd Approach: The proposed 
modification and work for this location includes re-
striping the approach for SB traffic to allow for 300’ of 
storage for left turning vehicles. This modification can be 
accomplished via simply re-striping the existing 
pavement because there is currently sufficient pavement 
width to adequately fit this increased storage and 
accompanying taper without the need to widen the 
pavement.  Please see Exhibit 2 for the proposed left 
turn lane location. Turning templates for AASHTO WB-
62 were utilized to check the existing pavement widths 
for turning movements. It was found that this intersection 
could remain as-is to accommodate the proposed left-
hand turning movement for these trucks. 

 
2. Warren Rd Reconstruction: As stated above, 
Warren Rd is currently an HMA pavement that would 
need to be upgraded to a Class A (concrete) pavement 
section. It is proposed that the pavement be upgraded to 

 
Exhibit 2: Haggerty / Warren Rd Left 
Turn Lane Modification.  

NN  
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Memorandum 

meet the ‘Primary Road Class “A” Cross-Section’ Standard from the Wayne County 
Department of Roads, which consists of two (2) thirteen foot (13’) travel lanes with integral 
curb and gutter. The anticipated pavement section for Warren Rd is as follows: 
 

 Ten inches (10”) of non-reinforced concrete 
 Nine inches (9”) of 21AA aggregate base course 
 Six inch (6”) subgrade underdrains 

 
Reconstruction of Warren Rd in this 
manner would have little impact on 
the surrounding area, as the limits of 
construction stay within the existing 
roadway footprint. Included in this 
reconstruction is modifying the 
Warren Rd/Lotz Rd intersection to 
accommodate right turning trucks.  A 
pump station in the southwest 
quadrant owned by Canton Township 
is being reconstructed west of its 
current location 4' from the edge of 
pavement during the fall of 2013.  The 
relocated pump station will not hinder 
the widening necessary to 
accommodate the turning radius of an 
AASHTO WB-62 design 
vehicle.  Exhibit 3 shows the proposed widening of the Warren Rd/Lotz Rd intersection. 
 
3.  Lotz Rd / M-153 Right Turn Lane 
Extensions: The proposed 
modifications and work at this location 
includes; constructing a right turn lane 
for SB Lotz Rd at the Lotz Rd / M-153 
intersection; modifying the existing 
radius in the NW quadrant of the 
intersection; and reconstructing and 
extending the existing right turn lane on 
WB M-153, from the Lotz Rd 
intersection west to the existing taper 
for the entrance ramp to NB I-275. 
Exhibit 4 shows the proposed limits of 
work for this location. 

Based upon a review of the parcel 
maps that were provided by Canton 

 
Exhibit 3: Warren Rd / Lotz Rd Intersection Widening 

fg 

Exhibit 4: Lotz Rd / M-153 RTL Reconstruct - Extensions                      

Ex Pump Station 

Prop Widening 
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Township, Right-of-Way may be impacted on Lotz Rd. There appears to be adequate Right-of-
Way on M-153 to extend the existing right turn lane in the manner stated above. Impacts to the 
existing sidewalk in the NW quadrant of the intersection are also anticipated. Review of the 
area shows that while modifying the existing radius to allow enough space for right turning 
trucks will limit the available space for a sidewalk ramp, it will still be possible to construct a 
new ramp at that location. It was also found that adequate space is provided in the existing 
Right-of-Way to relocate the sidewalk in the right turn lane extension location. The pavement 
section that was assumed for this location is the same Wayne County “Class A” Standard as 
stated in the Warren Rd Reconstruction Section.   

For estimation purposes, it has been assumed that the proposed modifications to the Lotz / M-
153 intersection are included within the Ford Road Operational improvements portion of this 
project.  See the Ford Road Operational improvements estimate for a breakdown of 
anticipated costs for this modification. 

Cost Estimate 
A preliminary cost estimate has been prepared for the modifications and reconstruction as 
detailed and discussed above.  Please note that this estimate does not include Right-of-Way 
costs that may be realized due to intersection modifications and widening of the roadway.  A 
detailed survey will be required to determine the extent of the impacts and to determine the 
associated costs due to these impacts. The preliminary construction costs for each of the 
above locations are shown in the following table: 

Table 1: Construction Cost Estimate 

Location Year Construction Estimate    

1. Warren Rd/ Lotz  
Rd Reconstruction 

2013 $1,631,240   
 

2. SB Warren Rd 
Pavement Markings 

2013 $800 
Preliminary 

Engineering (10%) 
Construction 

Engineering (10%) 
Total Estimated 

Cost 

Total Construction 
Cost 

2013 $1,632,040 $163,204 $163,204 $1,958,448 

2020 $2,296,444 $229,644 $229,644 $2,755,732 

 
Construction costs have been estimated in 2013 dollars based on average bid-based unit 
prices. The construction costs, and associated PE and CE costs, were adjusted to an 
anticipated construction year of 2020 using a 5% inflation rate.   
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To:  CDM Smith From:  Bergmann Associates 
 
 
Date: August 12, 2013 Re:  Lotz Rd Reconstruction-Cherry Hill to Ford  
 
Lotz Rd Reconstruction –  
Cherry Hill Road northerly to M-153 (Ford Rd)  
Based upon review of the project area and existing traffic 
operations, it was determined that upgrading the existing 
Lotz Rd road surface from an aggregate surface to a 
paved surface between Cherry Hill Rd and M-153 may 
improve not only traffic operations but, also safety within 
the M-153 corridor and surrounding roadway network.  
This memo intends to provide analysis of the potential 
impacts to the existing Lotz Rd roadway and surrounding 
constraints associated with this potential upgrade.  It is 
important to note that at the time of this memo, this 
segment of Lotz Rd was under the jurisdiction of the 
Wayne County Department of Roads and was not 
Federal Aid eligible therefore; there were no immediate 
plans to upgrade the existing roadway.  Based upon 
correspondence with the Federal Highway Administration, 
the Wayne County Department of Roads was in the 
process of reviewing their desire to register this segment 
of Lotz Rd for Federal Aid eligibility. The approximate 
limits for the Lotz Rd reconstruction are shown in Exhibit 1. 
 
Existing Conditions  
Lotz Rd is a two to three-lane; north-south local roadway located approximately one half mile 
east of I-275 in Canton, MI. The section of Lotz Rd under review for reconstruction is the 
segment located from Cherry Hill Rd northerly to M-153. Land use throughout this segment is 
primarily residential with two apartment complexes located north of Cherry Hill Rd and direct 
drive access to multiple residences. However, near M-
153, Lotz Rd transitions to a more commercial section 
with direct access to both major and minor shopping 
centers. Above ground utilities exist on both sides of the 
roadway throughout the limits and the existing speed 
limit is 45 mph.  
 
Lotz Rd crosses both the Willow Creek and Canal Ditch 
County Drains within the proposed construction limits. 
The Canal Ditch is located approximately 0.3 miles 
north of Cherry Hill Rd with an existing 48” concrete  

 
Exhibit 1: Lotz Rd Reconstruction -
Approximate Limits 

 
Exhibit 2: Existing 96” Cross Culverts 
Conveying Willow Creek  
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culvert under Lotz Rd; Willow Creek is located 
approximately 0.25 miles south of M-153 with 
dual 96” CMP culverts under Lotz Rd as shown 
in Exhibit 2. The existing drainage throughout 
this segment of roadway is an open system. 
Ditches alongside the roadway have very steep 
slopes but, looked to be in fair to good condition 
based upon field review.  
 
This segment is primarily a two lane aggregate 
surfaced roadway but, contains three lane 
concrete pavement sections with integral curb 
that exist approximately 800’ north of the Lotz Rd 
/ Cherry Hill intersection and approximately 1000’ 
south of the Lotz Rd / M-153 intersection. 
Pavement width of the aggregate roadway is 
twenty six feet (26’), accommodating two-way travel, with three to four foot (3’-4’) shoulders. 
The pavement width in the concrete sections noted above, consists of two twelve foot (12’) 
travel lanes with a twelve foot (12’) center left turn lane (CLTL) and concrete sidewalk located 
approximately fifteen to twenty foot (15’-20’) behind  the back of curb. 

 
Four horizontal curves exist within the limits of this 
analysis. The location of most concern regarding 
the existing horizontal alignment occurs at a 
reverse curve area where an 825’ radius curve 
transitions to a 250’ radius curve, located 
approximately one half mile north of Cherry Hill Rd 
and is shown in Exhibit 3. The 250’ radius curve is 
much lower than the minimum for this design 
speed. Field review of Lotz Rd noted existing poor 
road conditions make it difficult to reach posted 
speeds and vehicles traveling on the roadway 
slowed adequately to safely traverse this curve. 
Upgrading the existing pavement to a paved 
surface will allow motorists to travel at the posted 
speed and create the need to modify this 
horizontal curve. As shown in Exhibit 4, parcel 
lines on the west side of the roadway have been 
shown in red and existing residences have been 
called out on the east side of the roadway as 
parcel maps were not available for the east side. 
Multiple residences border the existing roadway, 
some with short offsets from the roadway. This 
limits how these curves can be realigned. Two 

 

Exhibit 3: Lotz Rd Horizontal Curve                                  
(250’ Radius – facing south) 

 
Exhibit 4: Lotz Rd Ex Horizontal Alignment                                   
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vacant lots located in the SW quadrant of W Lotzford Rd, however, provide an area where the 
curves can be modified without impacting any existing residential houses, but would require 
coordination with Canton Township. 
 
Proposed Reconstruction 
It has been proposed that Lotz Rd be reconstructed throughout this segment with a Class A 
(concrete) section, connecting the existing concrete pavement sections at M-153 and Cherry 
Hill Rd. The pavement width would be widened and upgraded to meet the ‘Primary Road Class 
“A” Cross-Section’ Standard from the Wayne County Department of Roads, which consists of 
two (2) thirteen foot (13’) travel lanes with integral curb and gutter and a twelve foot (12’) CLTL.  
Following is the anticipated pavement section: 
 

 Ten inches (10”) of non-reinforced concrete 
 Nine inches (9”) of 21AA aggregate base course 
 Six inch (6”) subgrade underdrains 
 

Concrete sidewalk on the east and west side of the roadway with an offset of five feet (5’) from 
the back of curb is also included in this proposed reconstruction. Reconstructing the roadway 
in this manner would widen the roadway from the existing thirty two feet (32’) (including 
shoulders) to a pavement width of thirty nine 
feet (39’). With the proposed sidewalk included, 
the total impacted width increases to fifty nine 
feet (59’). The majority of existing drives and 
roadway approaches (Lotzford Rd) that are 
impacted by this widening are gravel, which 
can be easily integrated into the new pavement 
section. Above-ground utilities, however, would 
need to be relocated to accommodate the 
proposed widening. A Right-of-Way survey was 
not conducted as a part of this analysis but, 
parcel maps were provided by Canton 
Township. The main impact anticipated by 
reviewing the parcel maps is located from 
Willow Creek northerly to the proposed POE. 
This segment is approximately 600’ in length 
and would require Right-of-Way acquisitions 
along the west side of the roadway to 
accommodate the widening of the roadway. 
The impacted parcels for modifying the 
horizontal alignment are owned by Canton 
Township and are discussed below. It is also 
anticipated that grading permits will be required 
throughout the road reconstruction limits for 
construction of the proposed sidewalk.   

 
Exhibit 5: Lotz Rd Horizontal Alignment 
Modifications 
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The horizontal alignment of the roadway is proposed to be retained, except at the reverse 
horizontal curves that were noted previously and that are shown in Exhibit 5.  As shown, the 
existing 825’ curve will be modified to a radius of 700’ and the existing 250’ curve will be 
modified to a radius of 700’. Each curve is proposed to have a superelevation rate of 2.0%.  
The proposed radii and superelevation rate for these curves meet MDOT Standard Plan R-107 
Series for a design speed of 45 mph.  Minimum radii requirements for a design speed of 50 
mph were not attainable due to Right-of-Way restrictions and existing residences that are 
proposed to be retained.  However, a Design Exception is not anticipated to be required for 
this location. Parcel lines have been shown (in red) in Exhibit 4; and it should be noted that the 
two parcels that the proposed curve travels through are owned by Canton Township.  
Coordination with the Township will be required during the design phase to fully assess the 
project-specific effects of these impacts. 
 
Old plans were not available at the time of this analysis to investigate the existing vertical 
alignment but, field review did not reveal any significant vertical curves. It is proposed to retain 
the existing vertical alignment.  A detailed review of the vertical alignment will be required 
during the design phase to confirm that no issues exist and that it can be retained.  
 
The two cross culverts identified within the limits of reconstruction are proposed to be replaced 
in kind, with the exception that the existing dual 96” CMP culverts will be replaced with 
reinforced concrete pipes due to minimal cover depth.  Additional review will be required during 
the design phase to determine if the existing vertical alignment can be modified to provide 
additional cover depth over these existing culverts or if use of an elliptical culvert would better 
suit conditions at this location. The existing open drainage is proposed to be modified to an 
enclosed drainage system throughout the limits of reconstruction. It has been assumed that 
existing conditions can adequately support this proposed drainage system by directing water to 
the county drains crossing Lotz Rd.  A detailed hydraulic analysis and survey will be required 
to ensure that the existing conditions are sufficient to support an enclosed drainage system.   
 
Cost Estimate 
A preliminary cost estimate has been prepared for the reconstruction of Lotz Rd, as detailed 
and discussed above.  Please note that this estimate does not include Right of Way costs 
that may be realized due to the widening of this roadway.  A detailed survey will be required to 
determine the extent of the impacts and to determine the associated costs due to these 
impacts. The preliminary construction cost and the cost per lane mile is shown in the following 
table: 
 
 
 
 
 
 
 
 
 

Table 1: Construction Cost Estimate 
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 Year 
Construction 

Estimate 

Preliminary 
Engineering (10%) 

Construction 
Engineering (10%) 

Cost Per Lane 
Mile* 

Lotz Rd 
Reconstruction 

2013 $2,214,000 $221,370 $221,370 $925,450 

2020 $3,114,900 $311,490 $311,490 $1,302,200 

*Cost per lane mile does not include Preliminary or Construction Engineering costs. 
 

Construction costs have been estimated in 2013 dollars based on average bid-based unit 
prices. The construction costs, and associated PE and CE costs, were adjusted to an 
anticipated construction year of 2020 using a 5.0% inflation rate.  Costs will have to be 
adjusted to the actual proposed construction year during the design phase.  



Item Pay Code Unit Quantity Unit Cost Total

Pavt, Rem 2040050 Syd 2090 4.00$                          8,360.00$                         
Embankment, CIP 2050010 Cyd 2520 4.50$                          11,340.00$                       
Excavation, Earth 2050016 Cyd 14000 5.00$                          69,997.73$                       
Aggregate Base, 9 inch 3020022 Syd 23085 8.75$                          201,992.29$                     
Culv End Sect, Conc, 12 inch 4010047 Ea 2 423.25$                      846.50$                            
Culv End Sect, Conc, 18 inch 4010049 Ea 2 495.00$                      990.00$                            
Culv, Rem, 24 inch to 48 inch 2030001 Ea 1 200.00$                      200.00$                            
Culv, Rem, Over 48 inch 2030003 Ea 2 2,100.00$                   4,200.00$                         
Culv, Cl E, 48 inch 4010546 Ft 61 130.00$                      7,930.00$                         
Culv, Cl E, 96 inch 4010554 Ft 121 300.00$                      36,300.00$                       
Sewer, Cl A, 12 inch, Tr Det A 4020004 Ft 4460 27.00$                        120,420.00$                     
Sewer, Cl A, 18 inch, Tr Det A 4020006 Ft 1650 31.00$                        51,150.00$                       
Dr Structure Cover, Type K 4030050 Ea 35 568.00$                      19,880.00$                       
Dr Structure, 48 inch dia 4030210 Ea 35 1,232.00$                   43,120.00$                       
Underdrain, Subbase, 6 inch 4040063 Ft 8841 3.25$                          28,733.25$                       
Underdrain, Outlet, 6 inch 4040093 Ft 609 10.30$                        6,272.70$                         
Underdrain, Outlet Ending, 6 inch 4040111 Ea 29 111.25$                      3,226.25$                         
Conc Pavt with Integral Curb, Nonreinf, 10 inch 6020168 Syd 19450 48.00$                        933,600.00$                     
Joint, Contraction, Cp 6020200 Ft 11660 8.50$                          99,110.00$                       
Pavt Mrkg, Waterborne, 4 inch, Yellow 8110232 Ft 10740 0.06$                          644.40$                            
Slope Restoration, Type A 8160100 Syd 6940 3.00$                          20,820.00$                       

Sidewalk Quantities
Excavation, Earth 2050016 Cyd 1150 4.96$                          5,704.00$                         
Aggregate Base, 4 inch 3020010 Syd 4590 5.41$                          24,831.90$                       
Detectable Warning Surface 8030010 Ft 20 32.29$                        645.80$                            
Sidewalk, Conc, 4 inch 8030044 Sft 39660 2.60$                          103,116.00$                     
Sidewalk Ramp, Conc, 6 inch 8030046 Sft 200 3.44$                          688.00$                            
Topsoil Surface, Furn, 2 inch 8160060 Syd 4410 2.00$                          8,820.00$                         

Construction Subtotal 1,812,938.82$                  

Miscellaneous Quantities
Mobilization, Max 1500001 LS 1 5.00% 90,646.94$                       
Project Contingency - LS 1 15.00% 271,940.82$                     
Contractor Staking 8240001 LS 1 2.00% 36,258.78$                       
Staking Plans Errors and Extras, One Person 8240020 Hr 20 52.38$                        1,047.60$                         
Staking Plans Errors and Extras, Two Persons 8240021 Hr 8 86.89$                        695.12$                            
Staking Plans Errors and Extras, Three Persons 8240022 Hr 12 12.14$                        145.68$                            

Total Estimated Construction Cost 2,213,673.76$                  

Preliminary Engineering Costs
Preliminary Engineering (PE) - LS 1 10.00% 221,367.38$                     

Total Preliminary Engineering Costs 221,367.38$                     

Construction Engineering Costs
Construction Engineering (PE) - LS 1 10.00% 221,367.38$                     

Total Construction Engineering Costs 221,367.38$                     

2013 Total Estimated Cost with Sidewalk = 4,470,000.00$       
2020 Total Estimated Cost with Sidewalk (5% inflation) = 6,289,800.00$       

Cost per Lane Mile Excluding Bridges

2.392

925,448.90$           
2.392

1,302,199.54$        

2013
Total Number of Lane Miles:

Cost Per Lane Mile:

2020
Total Number of Lane Miles:

Cost Per Lane Mile:

Bergmann Associates, Inc.
Proposed Reconstruction of Lotz Rd



	

	
 

Appendix P 

Project Memorandums 









1

Smith, Brian David

Subject: FW: Ford Road Scoping
Attachments: JN 84E Scoping Memo.pdf

From: Bugg, John (MDOT) [mailto:BUGGJ@michigan.gov]  
Sent: Wednesday, August 28, 2013 9:41 AM 
To: Davis, Todd J 
Cc: Barondess, Margaret (MDOT) 
Subject: RE: Ford Road Scoping 
 
Todd, 
 
Attached is a scoping review memo summarizing environmental concerns near the 275/Ford Road project.  Note that 
our review, completed in 2010‐2011, included alternatives such as a new service drive, new ramps, widening on Cherry 
Hill, and did NOT include the western portion of Ford Road, from Sheldon to Haggerty, that is now included in the 
project.  Knowing this, please understand the limitations of this document.   
 
I will discuss with Margaret if it is appropriate to re‐study or re‐scope the project with the preferred alternative now. 
 
Regards, 
 
John Bugg 
MDOT ‐ Metro Region Environmental Coordinator 
(517) 373‐2259 
buggj@michigan.gov 
 
 
  
 

From: Davis, Todd J [mailto:davistj@cdmsmith.com]  
Sent: Tuesday, August 27, 2013 4:21PM 
To: Bugg, John (MDOT) 
Subject: Contact Info 
 
 
 
Todd J. Davis, AICP | Vice President | CDM Smith | 
8164 Executive Ct., Suite A | Lansing, MI 48917 | T/F: 517.622.2500 | Cell: 517.282‐7216 | 
DavisTJ@cdmsmith.com  |cdmsmith.com 

 



 

 

  

 
 DATE: August 28, 2013 
 
 TO:             Todd Davis, Vice President 
                   CDM Smith 
  
 
 FROM: John Bugg 
 Environmental Section 
 Design Division 
 
 SUBJECT: CS: 82292 Scoping Review: (84E) 
 
 I-275: Cherry Hill Rd. northerly to the M-153 interchange. Wayne County, Metro Region. 
 
 Add new exit ramp from SB I-275 to Haggerty Road near the existing Ford Road interchange, add new 
 entrance ramp from Haggerty Road to SB I-275 near the existing Ford Road interchange, widen 
 Cherry Hill Road to 5 lanes from west of Haggerty  
 
 
 Summarized below are the results of the Environment Scoping Review.  These concerns should be addressed  
 during the scoping process. 
 
 THIS DOCUMENT DOES NOT PROVIDE ENVIRONMENTAL CLEARANCE. 
 
  
 
Agriculture 
No impacts to FFPA.  No PA116 enrolled parcels are in the listed Town, Range, and Sections. 
 
NPDES 
An NPDES construction site stormwater permit may be required.  The project involves earth disturbance of five or more 
acres of land.  A Notice of Coverage form will need to be submitted prior to initiation of construction to ensure coverage. 
 
Coastal Zone 
No involvement. 
 
Wetlands/Streams/Floodplains 
WETLANDS 
Steps to minimize and avoid wetland impacts should be taken during the design phase. A DEQ Part 303 permit is likely to 
be required for fill in wetland complexes. The proposed service road is expected to impact at least two known forested 
wetland complexes. The southbound on-ramp may impact an open water wetland.  
 
STREAMS/LAKES/DRAINS 
There will be no substantial impact on the water or aquatic resources in the bodies of water adjacent to the proposed 
project. A DEQ Part 301 permit is likely to be required for work in a several regulated watercourses.  The widening of 
Cherry Hill Street is expected to impact Fellows Creek.  The proposed southbound ramp to I-275 may impact a regulated 
drain (tributary to Willow Creek).  The proposed service drive will impact a regulated drain 1800 feet north of Cherry Hill 
and a tributary to Willow Creek about 4440 feet north of Cherry Hill.  There is also the potential to impact Willow Creek if 
the alignment is moved to the east. Please see the map in ProjectWise.  
 
FLOODPLAINS 
The existing roadway and drainage structures are not causing an existing flooding problem.  The proposed improvement 
should not result in any change in the natural and beneficial floodplain values, flood risk or damage, and should not have 
a potential for interruption or termination of a sole emergency. A DEQ Part 31 permit is likely to be required for work in the 
100-year floodplain. There is a lot of 100-year floodplain in the area. The entire proposed SB off-ramp to Haggerty is 
100-year floodplain, all of the Cherry Hill Street widening area west of I-275 is in 100-year floodplain, and about  



 

 

1200 feet of the service road from Ford Street south is in 100-year floodplain. Any fill in the 100-year floodplain will likely 
require compensatory cut so that there is no net increase in floodplain fill.  
 
Water Quality 
The proposed project will potentially result in significant impacts to water quality and the fisheries resources.  There are 
several streams within the project area that will be affected by construction of new ramps, a service drive, and widening of 
Cherry Hill Road. 
 
Potential impacts will be related to: 
1.Stream crossings (new crossings or existing, if replaced or extended),  
2.Potential stream relocations, 
3.Extensive removal of riparian trees and/or vegetation,  
4.Increases in stormwater runoff due to increased impervious surface area  
5.Increases in pollutant load in stormwater runoff from increased traffic volumes. 
 
Willow Creek, an unnamed tributary to Willow Creek, Fellows Creek, and an unnamed tributary to Fellows Creek are 
located within the project limits and are potentially affected by the project.  These streams are within the Rouge River 
watershed and all are listed by the DEQ and the USEPA as not attaining the state Water Quality Standards.  The 
Designated Uses listed as impaired due to poor ratings for fish and macro invertebrate communities are 1) the warm 
water fishery and 2) other indigenous aquatic life and wildlife.  There is also an impairment listed for Total Dissolved 
Oxygen (temperature).   
 
There is a Total Maximum Daily Load (TMDL) published for the Rouge River watershed which applies to all of the streams 
within the project area.  The TMDL affects all National Pollutant Discharge Elimination System Permit holders.  This is 
the permit that MDOT holds in order to legally discharge our stormwater from our transportation system.  The TMDL has 
a numeric target for the watershed of a mean annual in-stream Suspended Solid concentration of 80 mg/L for wet weather 
events.   The Waste Load Allocation for MDOT is a 43% reduction over 2007 conditions. 
 
Since these streams are also listed for impairments to warm water fisheries, in-stream habitat, stream connectivity (fish 
passage), temperature, riparian vegetation, and sedimentation will also be significant when determining impacts. 
 
On a previous project in the same geographic area, MDOT has been required as a provision in our DEQ Permit, to 
perform compensatory stream mitigation.  If stream relocation is necessary for this project, we could potentially have 
similar requirements. 
 
Impacts to fisheries and water quality will also likely result if this project leads to increased development of currently 
undeveloped areas.  Increases to impervious area from road construction and from construction of buildings and parking 
lots will result in increases in stormwater runoff volume and rate.  The pollutant load of the runoff could also be expected 
to increase due to increased traffic volumes. 
 
We should expect to provide environmental mitigation for impacts at stream crossings, stream relocations, impacts to 
riparian areas, and increased stormwater runoff.  Mitigation could involve purchase of extra right-of-way for detention 
ponds or stream relocations.  Compensatory stream mitigation could also be required if any streams, or portions thereof, 
are relocated.  Stormwater best management practices to control stormwater runoff should be expected. 
 
Migratory Birds 
No involvement. 
 
Air Quality 
No involvement. 
 
Bridge Painting 
No involvement. 
 
Endangered Species  
Flora:  Due to the presence of several state listed plant species known to occur in the area, field surveys are required to 
determine if potential impacts would occur.  Impacts associated with the new road through forested habitat to the east of 
I-275 is the primary concern as well as impacts from the widening of Cherry Hill and the new access roads to Haggerty 
Road.  This project should be surveyed twice during the year to document the habitats and species present in this 
corridor.   
 
Fauna:  Given the total area of forested wetland and floodplain that may be impacted, surveys for Indiana Bat  
(a federally listed endangered species) will be required. A number of local road agency projects in southern Oakland 
County and Wayne County have been required to conduct a habitat suitability assessment for Indiana Bat.  This project 
would likely require the same approach by USFWS. 
 
 
 
 
 
 



 

 

Contamination 
No significant impact as long as all contaminated media is handled and disposed of appropriately in accordance with state 
and federal regulations.   
 
A Project Area Contamination Survey (i.e., PACS, Phase I Environmental Site Assessment) is required prior to purchase 
of fee right-of-way (ROW), and may be required for grading permit/easement ROW.  Please contact Michael 
Anglebrandt, MDOT Real Estate Environmental Quality Specialist, @ 517-335-2271 if you have any questions. 
 
Based on a general Michigan Department of Environmental Quality (MDEQ) database search, the following Leaking  
Underground Storage Tank (LUST) sites have been identified within or adjacent to the proposed project area: 
 
1. Open LUST Site Facility ID#00010421, Shell Gas Station, 5640 N. Haggerty Rd.; 
2. Open LUST Site Facility ID#00018521, Knight #31, 41350 Ford Rd.; and 
3. Closed LUST Site Facility ID#00004949, Canton Amoco, 41345 Ford Rd. 
 
An Open LUST site is a location where a release(s) has occurred from an underground storage tank system regulated 
under Part 213, and where corrective actions have not been completed to meet the appropriate land use criteria.  A  
Closed LUST site is a location where a release(s) has occurred from an underground storage tank system regulated 
under Part 213, and where corrective actions have been completed to meet the appropriate land use criteria. 
 
Water Quality 
No involvement. 
 
Historic 
No impacts.  No historic above-ground resources are located within the Area of Potential Effect. 
 
Archaeology 
Based on consultation with the Office of the State Archaeologist, the portion of the project west of I-275 will not require a 
survey.  The proposed new service drive between M-153 (Ford Road) and Cherry Hill Road, east of I-275, will require a 
survey since it traverses some of the only undeveloped land left in this part of Wayne County.  In addition, indirect and 
cumulative impacts resulting from new development along and beyond the new service drive would take place in areas of 
elevated archaeological sensitivity and, in some areas, could traverse know archaeological sites.  Additional survey in 
areas subject to indirect and cumulative effects will be required.  
 
4(f)/6(f) 
No impact. 
 
Social 
Fee right-of-way, easements, or grading permits be required.  If the purchase of ROW is necessary, there should be no 
long-term adverse impacts provided that all State and Federal guidelines and regulations pertaining to real estate 
acquisition are followed, including the Uniform Relocation Assistance and Real Property Acquisition Act of  
1970. If total takes are needed, additional review and FHWA coordination is required.  If the property is occupied, then a 
relocation plan is required. Access to businesses and residential properties must be maintained throughout the project.  
Additionally, pedestrian detours must be present if there will be any sidewalk work.  
 
Detour 
A detour may be required for work related to the scope of this project.  If a detour is required, then no long-term impacts 
are anticipated.  Contact should be made locally concerning the detour route and the duration of the detour.  Currently, 
there is no controversy concerning either impact.  If controversy arises due to the duration of the detour, this project may 
need to be re-evaluated. Currently, no upgrades are proposed.  If upgrades become necessary, additional environmental 
review will be required.  Additionally, coordination with emergency services should take place concerning the dates and 
routes of the detour. 
 
Controversy 
Controversy is not anticipated from the scope of work associated with this project.  If controversy does arise, a public 
information meeting should be held and a stakeholder group be formed.  If there is still controversy after the meeting, the 
project may need to be re-evaluated.  Please contact Richard Bayus with any concerns at 517-373-8046. 
 
Noise 
The new exit ramp is proposed through a commercial area.  MDOT typically does not considered noise abatement for 
projects adjacent to commercial property.  Noise abatement is typically in the form of a noise barrier which will shield the 
establishment from view of their prospective customers.   The proposed service drive may come within proximity to a 
couple of residential properties, but the area is primarily undeveloped and does not warrant noise abatement. 
 
 



 

 

Tree Removals 
Where tree removals are anticipated, the MDOT Region Resource Specialist must be contacted to identify tree removal 
locations and appropriate tree replacements.  
 
Indirect/Cumulative 
There will likely be indirect and cumulative impacts, however the extent of these impacts cannot be determined until the 
scope of work is known and all specialty areas have been reviewed. 

   
 THIS DOCUMENT DOES NOT PROVIDE ENVIRONMENTAL CLEARANCE. 

 

 If you have any questions or concerns regarding any portion of this review, please let me know. 
 
 An official environmental review and classification must be completed prior to final design activities. 

 

 08/28/2013 
 _______________________________ ____________________________ 
 Environmental Clearance Coordinator Date 
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Smith, Brian David

Subject: FW: JN 115177 Ford Road at I-275 Study - Archaelogical Comments

From: Bugg, John (MDOT) [mailto:BUGGJ@michigan.gov]  
Sent: Tuesday, September 10, 2013 11:50 AM 
To: Wendling, Matthew D. 
Cc: Barondess, Margaret (MDOT); Davis, Todd J 
Subject: RE: JN 115177 Ford Road at I-275 Study - Archaelogical Comments 
 
Hi Matt, 
 
Below are the comments from our historian and archaeologist regarding cultural resources within the proposed project 
area (including the western portion of Ford Road that was not originally included in our review).  Neither have any 
concerns with the project location.  The archaeologist’s concerns are with the area east of 275.  The historian has no 
concerns.   
 
Archaeology: 
Based on consultation with the Office of the State Archaeologist, the portion of the project west of I‐275 will not require 
survey.  A proposed new service drive between M‐153 (Ford Road) and Cherry Hill Road, east of I‐275, will require 
archaeological survey as it traverses some of the only undeveloped land left in this part of Wayne County.  In addition, 
indirect and cumulative impacts resulting from new development along and beyond the new service drive would take 
place in areas of elevated archaeological sensitivity and, in some areas, could traverse know archaeological 
sites.  Additional survey in areas subject to indirect and cumulative effects will be required.  
 
History: 
There are no historic above‐ground resources located within or in proximity to the Area of Potential Effect. 
 
 
John Bugg 
MDOT ‐ Metro Region Environmental Coordinator 
(517) 373‐2259 
buggj@michigan.gov 
 
 
 
 
 

From: Barondess, Margaret (MDOT)  
Sent: Thursday, September 05, 2013 4:49PM 
To: Wendling, Matthew D. 
Cc: Bugg, John (MDOT) 
Subject: RE: JN115177 Ford Road at I-275 Study - Archaelogical Comments 
 
Hi Matt:  Ann usually does recreational property reviews, so I am not sure about the archaeological information.   John 
Bugg is having the cultural resource staff do an archaeological and historic property review for the portion of the project 
west of Haggerty Road, so I expect results from that soon.   
 

From: Wendling, Matthew D. [mailto:wendlingmd@cdmsmith.com]  
Sent: Thursday, September 05, 2013 3:47 PM 
To: Barondess, Margaret (MDOT) 
Subject: RE: JN115177 Ford Road at I-275 Study - Archaelogical Comments 
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Memorandum

To:    CDM Smith From:  Bergmann Associates 

Date: June 26, 2013 Re:       M-153 Air Quality  

Air Quality 
A cursory review of the anticipated air quality impacts associated with the preferred alternative 
was performed to describe the potential general impacts that the preferred alternative will have 
on air quality emission parameters if constructed.  The net change in air quality emission 
parameters have not been quantified as a part of this study however, based upon trends and 
results from the traffic forecast analysis, several conclusions may be made as discussed below.  

The field reviews and the traffic analysis that were performed for M-153 (Ford Road) between 
Sheldon Road and Lotz Road (including the I-275 interchange and surrounding roadway 
network) indicated that the M-153 corridor currently possesses a poor Level of Service (LOS) 
rating.  The proposed roadway modifications are anticipated to improve the LOS rating, reduce 
vehicle delay, and increase the number of vehicles using this stretch of roadway for the 
corridor.  A traffic analysis comparison of the future no-build conditions versus the proposed 
construction conditions found that fuel consumption will increase by 10% and 7% during the 
peak AM and PM periods, respectively, and decrease by 10% during off-peak periods as a 
result of the build condition modifications.  These changes in emissions are directly associated 
with the anticipated 9% and 6.5% increase in traffic volumes during the AM and PM periods, 
respectively, and the 9% decrease in traffic volumes during the off-peak period.  The results of 
the traffic analysis indicated that the changes in traffic volumes are partially attributed to 
population growth but are largely attributed to a shift in traffic patterns from the surrounding 
roadway network to the M-153 corridor during the peak hours and away from the M-153 
corridor during off-peak periods when compared to no-build conditions.  Due to the fact that 
fuel consumption is directly linked to some air quality emission parameters, such as carbon 
monoxide, it is anticipated that the proposed roadway configuration could have an effect on air 
quality during peak hours.  This potential impact will be off-set by the improvements that are 
anticipated for the off-peak hour condition and result in no overall impacts to air quality.  The 
air quality along the roadways within the vicinity of M-153 should be improved as a result of the 
proposed configuration due to the anticipated decrease in traffic volumes during the peak and 
off-peak hours.  

The proposed configuration of the M-153 may result in increases in the total Vehicle Miles 
Traveled (VMT). The total VMT, which are frequently viewed as the most important factor in 
determining emissions, are anticipated to increase as a result of the increased distance 
needed to perform left turn movements.  This increase will be very minor and will be offset 
by the reduction in emissions from the idling traffic that is waiting to perform turning 
movements.   

In conclusion, the improvements that are being made to the off-peak hour condition and the 
reduction in idling traffic should result in no overall impacts to air quality within the M-153 
corridor. 
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Project Mitigation Measures Summary 
For the Preferred Alternative 

 
December, 2013 

 
Ford Road at I-275 Area 

Traffic and Environmental Study 
Canton Township 

Wayne County, Michigan  
 
This project mitigation measures summary contains the measures being considered 
at this time.  These mitigation items and commitments should be considered 
conceptual and may be modified during the final design, right-of-way acquisition or 
construction phases of this project. 
 
I. Social and Economic Environment 
 

a. Visual Resources – MDOT should facilitate a “context sensitive design 
workshop” during the design phase to involve the community and Canton 
Township DDA on aesthetic features.   
 

b. Environmental Justice – If changes are made to the Preferred Alternative during 
design that result in relocations, census and other data sources should be checked 
to determine the potential of environmental justice populations being affected. 
 

c. Local Agency Coordination – During future project phases, the Canton Township 
DDA will need to be involved in discussions regarding the maintenance or 
replacement of their current roadside aesthetic treatments. 

 
II. Natural Environment 
 

a. Wetlands – The project needs to avoid all impacts associated with the 
wetland/conservation easement located on the south side of Ford Road just east of 
Morton Taylor Road. 
 

b. Stream Crossing – Removal of the existing culvert at the Smith Drain on 
Haggerty Road south of Ford Road will take place during a historical low flow 
period.  Flow will be maintained utilizing a temporary smaller culvert within the 
existing drain limits.  A construction staging plan that details culvert removal and 
construction steps will be prepared during the design phase.  Coordination with 
permitting agencies will occur during the permit application phase of the project.  
Soil erosion and sedimentation control measures will be included in the design 
plans and enforced during construction.  This watercourse is MDEQ regulated.  

 



c. Water Quality – Compliance with MDOT’s MS4 NPDES permit will be required.  
All storm water outfalls will be properly labeled.  Best Management Practices 
(BMPs) will be utilized during design to mitigate water quality issues identified.  

 
III. Hazardous/Contaminated Materials 
 

a. Project Contamination – A Project Area Contamination Survey (PACS) was 
performed for this project.  There are two recognized environmental conditions 
(RECs) identified within the preferred alternative footprint.  These are both gas 
stations with multiple active underground storage tanks (USTs).  If the proposed 
project will involve subsurface work such as excavation or dewatering, it is 
recommended that further environmental evaluation in the form of a Phase II ESA 
be conducted to assess the presence of soil/groundwater contamination. 

 
b. Contamination Mitigation – All areas of contamination will be identified in the 

plans and an estimated quantity of non-hazardous contaminated media will be 
included in the project proposal for the appropriate handling and disposal of 
contaminated soil. Conditions stipulated in the “Special Provision for Non-
Hazardous Contaminated Material Handling and Disposal” must be met during 
construction; including laboratory testing to solicit landfill approval, temporary 
storage requirements, and restrictions for reusing contaminated media as fill.  
Proper measures must be taken to contain disturbed soil and sediment.  Soil 
erosion and sedimentation controls based on BMPs will minimize sediment 
disturbance and control sediment loss.   

 
c. Contamination Exposure – A Workers Health and Safety Plan will be prepared if 

any asbestos, lead, or other contamination is identified. 
 
IV. Construction 
 

a. Construction Permits – Permits under Act 451, Part 31 (Water Quality and 
Floodplains), and Part 301, (Inland Lakes and Streams) may be required from the 
MDEQ for this project.  Coverage under the National Pollutant Discharge 
Elimination System (NPDES), which is administered by the MDEQ, will be 
required.   

 
b. Construction Restriction Dates – Adhere to the construction requirements 

specified in the Special Provision 12SP107(D) Migratory Bird Protection for the 
replacement of the Smith Drain culvert.   

 
c. Construction Noise - Construction noise will be minimized by measures such as 

requiring that construction equipment have mufflers, that portable compressors 
meet federal noise-level standards for that equipment, and that all portable 
equipment be placed away from or shielded from sensitive noise receptors.   

 



d. Construction Vibration - Basement/foundation surveys will be offered to 
structures within 150 feet of any construction activity in areas where vibration 
effects could occur, where pavement will be removed or where piling and/or steel 
sheeting is planned.  These areas will be identified during the design phase and 
would include work at the I-275 bridges.   Monitoring will occur before, during 
and after the construction phase.  Vibration impacts are not expected at this time. 
 

e. Maintaining Accessibility - Access to businesses and residential properties will be 
maintained throughout construction.  If sidewalks area closed a pedestrian detour 
route must be posted. 
 

f. Maintaining Traffic – Traffic will be maintained on alignment through the use of 
phased construction and temporary pavement.  Coordination with local officials 
will occur to facilitate emergency service and school bus routes.  Access to all 
residences and businesses within the project area will be maintained during 
construction. 
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JN 115177 Operation Improvements Summary 
BDS, 7‐2‐13 
 

 EB Ford Road at Haggerty Road RTL Conversion:  The existing right turn lane is converted to a 

right turn/thru lane by modifying signing, striping and extending it to the west.  The length 

doubles from approximately 250’ to 500’. 

 EB Ford Road entrance ramp to SB I‐275: Reconstruct the ramp with a larger radius to 

accommodate more vehicles.  Remove unused existing ramp pavement. 

 Shorten Ford Road raised median between Haggerty Road and I‐275: Remove approximately 

150’ of median rolled curb and sidewalk to provide additional left turn queue length to SB 

Haggerty Road. 

 Stripe double exit ramp turns: This recommendation came from a resident at the first public 

meeting who has witnessed lane encroachment. 

 Sidewalk connectivity through I‐275 interchange: Cut back I‐275 slope paving as shown in the 

provided exhibit to accommodate the construction of sidewalk from the I‐275 Metro Trail to 

existing sidewalk west of the interchange.  Stakeholders and residents have all expressed desire 

for this connectivity. 

 Maintain three thru lanes for WB Ford Road from Lotz Road through Haggerty Road 

intersection: To accomplish this additional construction is necessary just west of Lotz Road and 

between the WB Ford Road ramps along with modification of signing and striping at Haggerty 

Road.  In addition the parallel WB Ford Road entrance ramp to SB I‐275 requires relocation 

along with reconstruction of a portion of the ramp. 
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Mem o ra nd um  

To:  CDM Smith From:  Bergmann Associates 
 
 
Date: August 28, 2013 Re:  Sidewalk Options at S08 & S15 of 82292  
        

         

Introduction 
As part of the I-275/M-153 interchange study, Bergmann Associates (BA) has reviewed options for 
constructing a sidewalk on each side of M-153 under the existing bridges at the site.  The scope of this 
review is limited to the areas under and adjacent to the bridges that carry I-275 over M-153 (S08 & S15 
of 82292).  The options considered and recommendations are discussed below. 
 

Site Conditions 
The existing twin bridges that carry I-275 over M-153 are two span steel plate girder structures with a 
total length of 180ft.  The superstructures are supported by stub abutments on spread footings which 
are situated on top of 1 on 2 slopes with slope paving.  The 1 on 2 slopes in front of the abutments 
continue as unpaved 1 on 2 slopes in the median area between the two bridges. The current minimum 
vertical clearance is approximately 16 ft – 5in (per MDOT Report 44) and is located at the center pier 
on the east fascia of the southbound bridge. 
 

The existing I-275/M-153 interchange is a partial cloverleaf with loop ramps in the northwest and 
southeast quadrants.  Within the interchange the existing M-153 roadway section consists of 3 lanes in 
each direction with a median lane and open ditch drainage on each side of the road.  The low point of 
the M-153 vertical profile is located west of the I-275 bridges. There are sidewalks along both sides of 
M-153 outside of the interchange, and the I-275 pathway is located on the east side of the interchange, 
but there are no pedestrian facilities within the interchange itself.  In order to ultimately link these 
existing pedestrian facilities and provide non-motorized connectivity between M-153 west of I-275 and 
the I-275 pathway, the proposed sidewalk construction will require modifications at the existing bridges. 
 

Sidewalk Options 
Options for constructing both at grade and elevated sidewalks under the existing I-275 bridges were 
evaluated. The options considered account for the proposed M-153 roadway sections in Interchange 
Alternatives 1, 2, and 3.  The sidewalk options are based on the design criteria listed below, with a 6 
foot sidewalk width used to match the existing pedestrian facilities outside of the interchange.  
References made to AASHTO are based on the Guide for Development of Bicycle Facilities (2012). 

 6’ sidewalk with 2’ shy distance to obstructions (8’ total width) (AASHTO) 
 2% cross slope (MDOT RDM 12.12.08) 
 5% maximum longitudinal grade (MDOT RDM 12.12.08 & ADA) 
 10’-0” minimum vertical clearance (desired per MDOT BDM 7.01.08.A) 
 5’ minimum separation from edge of roadway to edge of sidewalk, or a separator barrier is 

required (AASHTO) 
 
Interchange Alternative 1 
In this interchange alternative the existing M-153 roadway geometry will be maintained at the I-275 
bridges and the proposed sidewalk would be constructed at grade with the roadway.  The sidewalk 
would be built by cutting into the existing 1 on 2 slopes and constructing a retaining wall to support the 
slope cut (see attached cross section).  The retained height would be approximately 2 feet, which would 
allow for the use of a modular block retaining wall.  For this wall type and height the width at the base 
would be minimal which would limit the amount of excavation in the 1 on 2 slopes.  Removal and 
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replacement of the existing slope paving would be necessary due to the slope cut.  While it is beyond 
the scope of this review, a global stability analysis of the existing abutment spread footing and 
proposed retaining wall would be necessary during the design phase for both the construction and final 
condition.   
 

The sidewalk location adjacent to the road would require the existing roadside ditches to be filled.  Curb 
and gutter is recommended between the sidewalk and roadway for drainage purposes and to also 
provide separation between the two.  With the sidewalk at grade the limits of the wall construction 
described above would extend to the ends of the I-275 1 on 2 side slopes, resulting in a total wall length 
of approximately 300 feet. 
 

The associated cost with wall and sidewalk construction at the I-275 bridges in Interchange Alternative 
1 is approximately $222,000 in 2013 dollars, and $320,000 in 2020 dollars (see the attached cost 
estimate for details). 
 
Interchange Alternatives 2 and 3 
In these interchange alternatives the existing EB M-153 roadway geometry will be maintained at the I-
275 bridges and the sidewalk on this side of the road would be constructed as described above in 
Interchange Alternative 1.  For WB M-153 the sidewalk would be elevated due to the proposed 
widening of M-153 to the north towards the existing bridge abutments in these interchange alternatives.  
A cantilevered retaining wall is proposed adjacent to the roadway with an exposed wall height of 
approximately 5 feet (see attached cross section).  Despite the wall height, the existing bridge vertical 
under clearance would still provide for more than 10 feet of clearance to the sidewalk in this option, 
based on the record plan data.   
 

The limits of wall construction would extend approximately 100’ beyond the I-275 1 on 2 side slopes in 
order to ramp the sidewalk down to grade at a 5% slope, with a total wall length of approximately 410 
feet.  Removal and replacement of the existing slope paving would be required to allow for excavation 
and construction of the wall footing.  While it is beyond the scope of this study, a global stability 
analysis of the existing abutment spread footing and proposed retaining wall would be necessary during 
the design phase for both the construction and final condition.  Based upon a preliminary review of the 
existing soils in the area and proposed scope of work for the north abutments, however, it is anticipated 
that micropiles will be required to stabilize the abutments during construction given the amount of 
excavation required to construct the proposed wall.   
 

A 42 inch tall railing is required in this option to protect pedestrians from the drop off at the top of the 
retaining wall.  The sidewalk would be sloped towards the roadway to allow drainage to flow over the 
top of the wall.  For roadway drainage, a valley gutter adjacent to the concrete barrier is proposed.   
 

The associated cost with wall and sidewalk construction at the I-275 bridges in Interchange Alternative 
2 or 3 is approximately $819,000 in 2013 dollars, and $1,160,000 in 2020 dollars (see the attached cost 
estimate for details). 

The use of an MSE wall was also considered as an option on WB M-153.  For MSE walls adjacent to 
traffic, MDOT typically requires the wall to be protected from vehicular traffic by a separate concrete 
barrier. This requirement would locate the sidewalk closer to the existing bridge abutments and may 
result in the excavation limits for the MSE wall construction extending underneath the existing bridge 
footings.  This option may result in a cost savings compared to a cantilever retaining wall, and could be 
considered during the design phase once survey data is available to more accurately layout the 
excavation limits and the required strap length for the MSE wall is known based on a geotechnical 
analysis of the system.   



BERGMANN
ASSOCIATES

I-275 @ M-153 Feasibility Study: M-153 Sidewalk under I-275 Bridges

Summary of Wall and Sidewalk Costs by Interchange Alternative 

Subtotal 
(2013)

Subtotal 
(2020)

Total Costs 
(2013)

Total Costs 
(2020)

EB M-153 $111,000 $160,000
WB M-153 $111,000 $160,000
EB M-153 $111,000 $160,000
WB M-153 $708,000 $1,000,000
EB M-153 $111,000 $160,000
WB M-153 $708,000 $1,000,000

Notes:
* Assume 5% compounded inflation per year (1.05^7years =40.7% inflation)
* Costs include 30% contingency
* Costs include 10% for Preliminary Enginering and 10% for Construction Engineering

Interchange Alternative

3 $1,160,000

$320,000

$819,000

1

2 $1,160,000

$222,000

$819,000

Printed: 11:49 AM, 8/28/2013 Page 1 of 1 Estimate - Pathway Alternatives_8-26-13



ENGINEER'S PRELIMINARY ESTIMATE OF COST
Sidewalk - At Grade

PROJECT NAME CONTROL SECTION

M-153 Sidewalk under I-275 Bridges S08 & S15 of 82292

LOCATION MDOT JOB NUMBER

City of Canton, Wayne County

2060002 Backfill,Structure, CIP 400 Cyd $12.00 $4,800.00
2050016 Excavation, Earth 100 Cyd $5.00 $500.00
2060010 Excavation, Fdn 450 Cyd $8.00 $3,600.00
8130015 Slope Paving Header 140 Ft $55.00 $7,700.00
8130020 Slope Paving, Conc 360 Syd $50.00 $18,000.00
3010002 Subbase, CIP 35 Cyd $9.00 $315.00
8030044 Sidewalk, Conc, 4 inch 2400 Sft $2.50 $6,000.00
8020017 Curb and Gutter, Conc, Det B3 300 Ft $13.00 $3,900.00
3020016 Aggregate Base, 6 inch 125 Syd $5.00 $625.00
7067010 0 Modular Block Wall 900 Sft $25.00 $22,500.00

Subtotal $68,000.00
Mobilization (5%) $3,000.00

Total $71,000.00
Contingencies (30%) $21,000.00

Total Construction Cost (2013) $92,000.00
Prelminary Engineering (10%) $9,200.00
Construction Engeering (10%) $9,200.00

Grand Total (2013) $111,000.00

Notes: GRAND TOTAL (2020) $160,000.00
Applies to EB & WB M-153 in Interchange Alternative 1.
Applies to EB M-153 in Interchange Alternative 2 or 3.
The cost estimate is based on the sidewalk extending to the end of the 1 on 2 side slopes for the M-153 bridges.
Costs are based on construction on the EB side of M-153 only (WB costs are similar in Interchange Alternative 1).

UNIT PRICE AMOUNTITEM 
CODE PAY ITEM DESCRIPTION SUPPLEMENTAL DESCRIPTION QUANTITY UNIT

File:Estimate - Pathway Alternatives_8-26-13 Printed:8/28/2013File:Estimate - Pathway Alternatives_8-26-13 Printed:8/28/2013



ENGINEER'S PRELIMINARY ESTIMATE OF COST
Sidewalk - Elevated 

PROJECT NAME CONTROL SECTION

M-153 Sidewalk under I-275 Bridges S08 & S15 of 82292

LOCATION MDOT JOB NUMBER

City of Canton, Wayne County

2060002 Backfill,Structure, CIP 1700 Cyd $12.00 $20,400.00
2060010 Excavation, Fdn 1650 Cyd $8.00 $13,200.00
8130015 Slope Paving Header 140 Ft $55.00 $7,700.00
8130020 Slope Paving, Conc 270 Syd $50.00 $13,500.00
3010002 Subbase, CIP 45 Cyd $9.00 $405.00
8030044 Sidewalk, Conc, 4 inch 3280 Sft $2.50 $8,200.00
8020060 Valley Gutter, Conc 410 Ft $20.50 $8,405.00
3020016 Aggregate Base, 6 inch 190 Syd $5.00 $950.00
7060092 Reinforcement, Steel, Epoxy Coated 30000 Lb $1.00 $30,000.00
8080010 Fence, Chain Link, 42 inch 410 Ft $25.00 $10,250.00
7060100 Substructure Conc 300 Cyd $350.00 $105,000.00

Micropile Retrofit for Abutment Support During Wall Construction 1 LS $300,000.00 $300,000.00
Subtotal $518,010.00

Mobilization (5%) $26,000.00
Total $544,010.00

Contingencies (30%) $163,000.00
Total Construction Cost (2013) $707,010.00
Prelminary Engineering (10%) $70,701.00
Construction Engeering (10%) $70,701.00

Grand Total (2013) $708,000.00
Notes: GRAND TOTAL (2020) $1,000,000.00

Applies to WB M-153 in Interchange Alternative 2 or 3.
The cost estimate is based on the sidewalk extending to the end of the 1 on 2 side slopes plus the distance required to ramp down to existing grade.

UNIT PRICE AMOUNTITEM 
CODE PAY ITEM DESCRIPTION SUPPLEMENTAL DESCRIPTION QUANTITY UNIT

File:Estimate - Pathway Alternatives_8-26-13 Printed:8/28/2013File:Estimate - Pathway Alternatives_8-26-13 Printed:8/28/2013
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