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COMMITTEE LISTS

The membership of the BCATS Policy and Technical Committees as of November 1, 2016, is shown below:

POLICY COMMITTEE

Voting Members

Tom Sprau (Chair), Supervisor, Charter Township of Bedford

Angela Kline (Vice‐Chair), County Engineer, Calhoun County Road Department

Tim Hill, Supervisor ‐ Steve Buller, Trustee (Sec/Treas) permanent alternate, Charter Township of Emmett

Rob Behnke, Supervisor, Charter Township of Pennfield

Harry Burdett, Mayor, City of Springfield

Mark Dionise, Manager, MDOT Transportation Service Center, Marshall

Steve Frisbie, County Commissioner, Calhoun County Board of Commissioners

Laveta Hardish, Supervisor, Leroy Township

John Lanum, Unit Supervisor, MDOT Planning, Lansing

Dave Walters, Mayor ‐ Deb Owens, City Commissioner permanent alternate, City of Battle Creek

Mark Behnke, Commissioner ‐ Rich Werner Transit Administrator permanent alternate, City of Battle Creek 

Non‐Voting Members

Andy Pickard, Federal Highway Administration

Chair, Southcentral Michigan Planning Council

TECHNICAL COMMITTEE

Voting Members

Chris Dopp (Chair), Public Works Director, City of Battle Creek

Angela Kline (Vice‐Chair), County Engineer, Calhoun County Road Department

Terry Blaniar, Public Works Director, City of Springfield

Rick Fowler, Planner, MDOT Planning, Lansing

Jason Latham, Planner, MDOT SW Region, Kalamazoo

Rich Werner, Battle Creek Transit Administrator, Battle Creek Transit

Christine Zuzga/Glenn Perian, Planning Department, City of Battle Creek

Non‐Voting Members

Lee Adams, Southcentral Michigan Planning Council

Andy Pickard, Federal Highway Administration

STAFF

Patricia Karr, Executive Director

Andrew Tilma, Principal Planner
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BATTLE CREEK AREA TRANSPORTATION STUDY
Policy Committee

Minutes of November 30, 2016 Meeting

VOTING MEMBERS PRESENT:  Steve Buller, Harry Burdett, Mark Dionise, Steve Frisbie, Adam Heikkila,
Angela Kline, John Lanum,  Dave Morgan, Deb Owens, and Donna Hutchison (for Rich Werner) 

NON-VOTING MEMBERS PRESENT:  None
VOTING MEMBERS ABSENT:  Laveta Hardish
NON-VOTING MEMBERS ABSENT:  Andy Pickard (FHWA) and SMPC
OTHERS PRESENT:  Christopher Bolt, Pat Karr and Andrew Tilma

Vice-Chair Kline called the meeting to order at 1:40 p.m. in the Council Room at Springfield City Hall, 601
Avenue A, Springfield, MI 49037.

ROLL CALL

A quorum was present (see above for voting members present) and introductions were conducted for the benefit
of all in attendance.  As a result of the November 8, 2016 elections, two new township supervisors were welcomed
to the Policy Committee.  Mr. Adam Heikkila will represent the Charter Township of Bedford and Mr. Dave
Morgan will represent the Charter Township of Pennfield.

APPROVAL OF THE AGENDA

It was moved by Buller, supported by Owens, to approve the agenda with the addition of Item 7.G.
Resolution of Appreciation for Tom Sprau, out-going Policy Committee chair.  MOTION CARRIED
UNANIMOUSLY.

Res.
16-46

PUBLIC COMMENTS

Vice-Chair Kline opened the public hearing for the Metropolitan Transportation Plan.  There being no public in
attendance at the beginning of the meeting, she then closed the public hearing.  There were no general public
comments either at this point in the meeting.

APPROVAL OF THE MINUTES 

It was moved by Buller, supported by Dionise, to approve the minutes of the October 26, 2016 meeting, as
presented, subject to any additions, corrections or changes.  MOTION CARRIED UNANIMOUSLY.

Res.
16-47

COMMUNICATIONS

Karr reported the following items of communication:
# The pass-through agreement for the 5303 Transit Planning funds has been completed with the City of Battle

Creek and has been provided to MDOT.  The work on the study can now proceed through Battle Creek
Transit. 

# Information was provided to the Committee members about a MDOT website with helpful information for
dealing with transportation topics that can be misconceived by the public.  The site has “Reality Check”
information sheets on a variety of topics.  A sample information sheet about sign replacement was distributed.
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# The auditor was at the BCATS’ office at the end of October.  Karr has been working with her ever since on
finalizing the materials for the FY 2016 audit.  Based on the internal schedule for the audit firm, it is unknown
if the final audit document will be a December 2016 or January 2017 action item for the Policy Committee.

# Karr attended a meeting on November 17th held by the BC Vision effort in regard to transportation issues.
Calhoun County representatives were there also to discuss their efforts in evaluating transit service options
outside of the Battle Creek Transit service area. 

# Karr is working on the annual list of obligated projects report, which will be completed in December.

UNFINISHED  BUSINESS

There was no unfinished business at this time. 

NEW BUSINESS

A. FY 2017-2020 Transportation Improvement Program (TIP) Amendment #1 
Tilma reviewed this item with the Committee and indicated that there are five items included in the
proposed amendment.  He reviewed the nature of each of the five changes for the amendment.  Tilma also
noted that public notice of the amendment was published in the Battle Creek Enquirer on November 10th.
The published notice also included information about the BCATS 2040 Metropolitan Transportation Plan.
Tilma stated that the Technical Committee reviewed these changes and recommended approval by the
Policy Committee.

It was moved by Burdett, supported by Lanum, to approve Amendment #1 to the FY 2017-2020
Transportation Improvement Program (TIP), as presented.  MOTION CARRIED
UNANIMOUSLY.

Res.
16-48

B. 2040 Metropolitan Transportation Plan & Adopting Resolution  
Karr provided an overview of the project, which has been on-going.  Additional material related to the
final plan was distributed.  Karr highlighted the Financial Constraint table from the financial  chapter and
the project list of recommended improvements, two key parts of the Plan update.

Tilma reviewed information about the project list for the Plan as well as projects that will be included on
an “illustrative list” and not included in the financial constraint considerations.  Karr indicated that
Technical Committee recommended Policy Committee approval of the 2040 Metropolitan Transportation
Plan.  She indicated that the action today would approve the plan and  the adopting resolution associated
with the Plan. 

It was moved by Frisbie, supported by Owens, to approve 2040 Metropolitan Transportation Plan
and Adopting Resolution, with the understanding that staff will be finalizing the materials for the
document before submission to the funding sources.  MOTION CARRIED UNANIMOUSLY.

Res.
16-49

C. Appointment of Nominating Committee for 2017 Policy Committee Officers
Kline asked Steve Buller and Harry Burdett to serve on the Nominating Committee and to present a slate
of officers for the Policy Committee for calendar year 2017.  They both agreed to serve and were tasked
with providing a recommendation to the BCATS staff office by December 14th.  
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D. National Drunk and Drugged Driving Prevention Month Resolution
Karr read the proposed resolution into the record to recognize December, 2016 as National Drunk and
Drugged Driving Prevention Month and December 18, 2016 to January 3, 2017 as “Drive Sober or Get
Pulled Over” National Mobilization time period.

It was moved by Frisbie, supported by Owens, to adopt the National Drunk and Drugged Driving
Prevention Month December 2016 and December 18, 2016 to January 3, 2017 “Drive Sober or Get
Pulled Over” National Mobilization resolution, as presented.  MOTION CARRIED
UNANIMOUSLY.

Res.
16-50

E.   Health Insurance for FY 2017
1).  Health insurance and HSA Accounts

Karr referred to the memo provided as background information for this item.  She discussed the
current insurance provisions and indicated that the rates have increased by 12% for 2017 over 2016.
She reported that the City of Battle Creek is making several changes to the plans offered and they are
working with all of their employee bargaining groups regarding a variety of changes to how the
insurance will be administered for each of those groups.

It was moved by Owens, supported by Frisbie, to accept the recommendation to maintain the
status quo relative to the structure of health insurance for BCATS’ employees, including
providing $2,000 of the deductible to employee HSA accounts for 2017, to be paid into the
accounts in January, 2017, with the notation that this is a one year decision and that the
structure for the health insurance will be re-evaluated next year for 2018.  There was a lot of
discussion about this issue and what other governmental units are doing this year in regard to their
health insurance options.  Karr added that the total cost for BCATS staff for medical insurance under
the recommendation will be within the budget that has been set for this item in the FY 2017 Unified
Work Program.  After additional discussion, the Committee voted on the motion. MOTION
CARRIED UNANIMOUSLY.

Res.
16-51

2).  Public Act 152 of 2011 Resolution
Karr presented the proposed resolution that would address the issue of reconciling the health
insurance cost total for 2017 with the requirements of Public Act 152 of 2011.

It was moved by Frisbie, supported by Owens, to adopt the resolution regarding Public Act 152
of 2011, as presented.  MOTION CARRIED UNANIMOUSLY.

Res.
16-52

 
F. Letter of Support for Regional Prosperity Committee Funding Application for 2017
 Karr reviewed the request from the Region 8 Prosperity Committee regarding its application for funding

from the State of Michigan for FY 2017 and highlighted the contents of the proposed support letter that
would be signed by Kline.
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It was moved by Buller, supported by Dionise, to authorize a Letter of Support to be signed by the
Vice-Chair relative to the Regional Prosperity Committee Funding Application for 2017, as
presented.  MOTION CARRIED UNANIMOUSLY.

Res.
16-53

G. Resolution of Appreciation for Thomas J. Sprau
Karr noted that this was an added item to the agenda.  Tom Sprau was a valued active member of the
BCATS Policy Committee and served as Policy Committee chairperson since the retirement of long-time
chair Tom Matson.  Karr read the Resolution of Appreciation for Mr. Sprau and asked for Policy
Committee approval of the resolution.

It was moved by Burdett, supported by Buller, to adopt the Resolution of Appreciation for Thomas
J. Sprau, as presented.  MOTION CARRIED UNANIMOUSLY.

Res.
16-54

COMMENTS

A. Next Meeting
Vice-Chair Kline announced that the next Policy Committee meeting is scheduled for Wednesday,
December 21, 2016, 1:30 p.m. in the City of Springfield Council Chambers.  

B. Committee Member Comments
Karr again welcomed the two new members to the Committee.

Dionise reported on some changes to MDOT’s winter operations this year.  When snowplow warning
lights are being replaced, new legislation allows for those lights to be changed from amber to green.
MDOT will not change out lights until a normal maintenance schedule.  MDOT will be using “towplows”,
additional plows towed behind a snowplow, to expand the width of each truck’s ability to remove snow.
This configuration will be used on the sections of I-94 that are three lanes in width.

Buller asked about the new software being instituted by the County Road Department for the reporting
of road issues.  Kline indicated that the new program will have lots of possibilities for reporting data out
to the public and to governmental units.

C. Public Comments
Christopher Bolt, Managing Director for the Calhoun County and Jackson County Road Departments
reported that the engineering department for the Calhoun County Road Department is nearing full staffing,
with the last vacancy expected to be filled in January.  He indicated that 10% of Calhoun County’s roads
under the jurisdiction of the County were improved in 2016.  This is due in large part to the local funding
participation of Bedford and Pennfield townships.

ADJOURNMENT

Vice-Chair Kline adjourned the meeting at 2:45 p.m.







T R AV E L  T I M E  R E L I A B I L I T Y

M A K I N G  I T  T H E R E  O N  T I M E ,  A L L  T H E  T I M E



Traffic congesTion is a daily realiTy in 

mosT of The large urban areas in The 

uniTed sTaTes.

It’s	to	be	expected—large	numbers	of	people	all	trying	to	reach	

their	destinations	at	the	same	time,	usually	during	peak	hours.	

Drivers	are	used	to	the	everyday	congestion	and	they	plan	for	

it.		They	don’t	like	it,	but	they	leave	home	early	enough	to	get	

to	work	on	time.	It’s	the	unexpected	congestion	that	troubles	

travelers	the	most	from	day	to	

day.	A	trip	that	usually	takes	

a	half-hour,	with	little	or	no	

warning,	takes	an	hour.

Now	the	motorist	is	late	for	

work,	has	missed	a	doctor’s	

appointment,	or	is	facing	hefty	

childcare	penalties	for	picking	up	

the	kids	late.		Maybe	a	trucker	gets	held	up	in	unexpected	traffic,	

making	shipments	late	to	the	manufacturer,	disrupting	just-in-

time	delivery,	and	losing	the	competitive	edge	on	other	shippers.

Travelers	want	travel	time	reliability—a	consistency	or	

dependability	in	travel	times,	as	measured	from	day	to	day	or	

across	different	times	of	day.	Drivers	want	to	know	that	a	trip	

will	take	a	half-hour	today,	a	half-hour	tomorrow,	and	so	on.



wHy is travel time reliability 
imPortant?

Most	travelers	are	less	tolerant	of	unexpected	delays	
because	such	delays	have	larger	consequences	than	
drivers	face	with	everyday	congestion.	Travelers	
also	tend	to	remember	the	few	bad	days	they	spent	
in	traffic,	rather	than	an	average	time	for	travel	
throughout	the	year	(see	Figure	1).

In	order	to	improve	travel	time	reliability,	the	
first	step	is	to	measure	it.	Measures	of	travel	time	
reliability	better	represent	a	commuter’s	experience	
than	a	simple	average	travel	time.	For	example,	a	
typical	before-and-after	study	attempts	to	show	
the	benefits	of	an	incident	management	program	
(see	Figure	2).	Looking	at	average	travel	time,	the	
improvement	may	seem	modest.	However,	travel	
time	reliability	provides	a	different	perspective	of	
the	improvement:	the	worst	few	days	have	been	
dramatically	improved.	Travelers	make	it	to	their	
destinations	on	time	more	often	or	with	fewer	
significant	delays.

How do agencies measure 
travel time reliability?

Travel	time	reliability	measures	are	relatively	new,	
but	a	few	have	proven	effective.	Most	measures	
compare	high-delay	days	to	those	with	an	average	
delay.	The	most	effective	methods	of	measuring	
travel	time	reliability	are	90th	or	95th	percentile	
travel	times,	buffer	index,	and	planning	time	index,	
explained	in	the	following	sections.

Several	statistical	measures,	such	as	standard	
deviation	and	coefficient	of	variation,	have	been	used	
to	quantify	travel	time	reliability.	However,	they	are	
not	easy	for	a	nontechnical	audience	to	understand	
and	would	be	less-effective	communication	tools.	
They	also	treat	early	and	late	arrivals	with	equal	
weight.	But	the	public	cares	much	more	about	late	
arrivals.
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Figure 1.  Averages don’t tell the full story
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Figure 2. Reliability measures capture the benefits of traffic 

management
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90th or 95th percentile travel times

This	method,	the	90th or 95th percentile travel times,	
is	perhaps	the	simplest	method	to	measure	travel	
time	reliability.		It	estimates	how	bad	delay	will	be	
on	specific	routes	during	the	heaviest	traffic	days.		
The	one	or	two	bad	days	each	month	mark	the	
95th	or	90th	percentile,	respectively.	Users	familiar	
with	the	route	(such	as	commuters)	can	see	how	
bad	traffic	is	during	those	few	bad	days	and	plan	
their	trips	accordingly.	This	measure	is	reported	in	
minutes	(as	shown	in	Figure	6).

Buffer index

The	buffer index	represents	the	extra	time	(or	
time	cushion)	that	travelers	must	add	to	their	
average	travel	time	when	planning	trips	to	ensure	
on-time	arrival.

For	example,	a	buffer	index	of	40	percent	means	
that	for	a	trip	that	usually	takes	20	minutes	a	traveler	
should	budget	an	additional	8	minutes	to	ensure	
on-time	arrival	most	of	the	time.

Average	travel	time	=	20	minutes	
Buffer	index	=	40	percent	
Buffer	time	=	20	minutes	×	0.40	=	8	minutes

The	8	extra	minutes	is	called	the	buffer	time.	
Therefore,	the	traveler	should	allow	28	minutes	for	
the	trip	in	order	to	ensure	on-time	arrival	95	percent	
of	the	time.
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Figure 3. Reliability measures compared to average congestion measures (Source: http://mobility.tamu.edu/mmp/)

Planning time index

The	planning time index	represents	how	much	total	
time	a	traveler	should	allow	to	ensure	on-time	
arrival.	While	the	buffer	index	shows	the	additional	
travel	time	that	is	necessary,	the	planning	time	index	
shows	the	total	travel	time	that	is	necessary	(see	
Figure	3).

For	example,	a	planning	time	index	of	1.60	means	
that	for	a	trip	that	takes	15	minutes	in	light	traffic	
a	traveler	should	budget	a	total	of	24	minutes	to	
ensure	on-time	arrival	95	percent	of	the	time.

Free-flow	travel	time	=	15	minutes	
Planning	time	index	=	1.60	
Planning	time	=	15	minutes	×	1.60	=	24	minutes

The	planning	time	index	is	especially	useful	because	
it	can	be	directly	compared	to	the	travel	time	
index	(a	measure	of	average	congestion)	on	similar	
numeric	scales.	The	travel	time	index	is	a	measure	of	
average	conditions	that	tells	one	how	much	longer,	
on	average,	travel	times	are	during	congestion	
compared	to	during	light	traffic.

Figure	3	illustrates	the	relationship	between	the	
buffer	index	and	the	planning	time	index.	The	buffer	
index	represents	the	additional	time	that	is	necessary,	
whereas	the	planning	time	index	represents	the	total	
travel	time	that	is	necessary.
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Figure 4. A methodical approach can be used to develop 

reliability measures

STEP 1. Determine how measures will be used

•	 Define	the	structure	and	content	of	program

•	 Quantify	benefits	for	elected	officials	and	key	
decision-makers

•	 Monitor	conditions	for	fine-tuning	operational	procedures

•	 Compare	alternative	multi-modal	investment	scenarios

STEP 2. Develop a plan based on uses and users

•	 Define	travel	modes,	routes,	trips,	days,	times	of	interest

•	 Define	data	source	and	calculation	procedures

•	 Develop	communication	tools	for	results

STEP 3. Collect and process required data

•	 Continuous	data	collection	from	Intelligent	
Transportation	Systems	(ITS)	most	desirable

•	 Other	methods	to	collect	or	estimate	data	are	possible

•	 Use	quality	assurance	methods

•	 Calculate	route	or	trip	travel	times	(basic	data	element)

STEP 4. Calculate reliability measures

•	 95th	or	other	percentile	travel	time

•	 Buffer	index

•	 Planning	time	index

STEP 5. Communicate measures in meaningful 
way

•	 Annotated	graphics	that	avoid	“tech-speak”

•	 Relate	to	traveler’s	experience

How does an agency begin 
using travel time reliability 
measures?

Putting	these	methods	to	work	requires	an	overall	
evaluation	and	implementation	process.	Figure	4	
briefly	shows	the	steps	involved	in	measuring	travel	
time	reliability	and	how	to	put	that	information	to	
work	for	travelers	and	traffic	managers.

wHo is currently using travel 
time reliability measures?

Even	though	travel	time	reliability	measures	are	
relatively	new,	several	agencies	have	already	begun	
using	them.	Agencies	such	as	the	Federal	Highway	
Administration	(FHWA),	Minnesota	Department	
of	Transportation	(Mn/DOT),	and	the	Washington	
State	Department	of	Transportation	(WSDOT)	
have	primarily	used	travel	time	reliability	as	a	
performance	measure	to	supplement	measures	of	
average	congestion.

FHWA

FHWA	supports	a	national	traffic	monitoring	
program	that	tracks	reliability	measures	in	more	than	
30	cities.	FHWA	communicates	this	information	to	
key	decision-makers	through	a	monthly	dashboard	
report	(see	Figure	5).	The	report	includes	trend	
information	on	the	duration	(hours	of	congested	
travel	per	day),	magnitude	(travel	time	index),	and	
reliability	(planning	time	index).

Figure 5. A reliability measure is included in FHWA’s Monthly Congestion Dashboard Report

status:  
Progress:

NATIONAL CONGESTION INDICATORS

Hours of congested  
travel Per day

travel time index Planning time index

Current Quarter 4.823 1.284 1.690

Same Quarter, Previous Year 5.181 1.294 1.707

Change vs. Previous Year 6.91% 0.77% 1.00%

National Congestion Pattern # of 
Cities 

DOWN 
>5%

# of 
Cities NO 
CHANGE

# of 
Cities 
UP 

>5%

# of 
Cities 

DOWN 
>5%

# of 
Cities NO 
CHANGE

# of 
Cities 
UP 

>5%

# of 
Cities 

DOWN 
>5%

# of 
Cities NO 
CHANGE

# of 
Cities 
UP 

>5%

Total Cities: 19 9 4 6 2 17 0 4 13 2

green

➡ ➡

green

➡
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Figure 6. WSDOT provides reliability measures for traveler information  

(Source: http://www.wsdot.wa.gov/traffic/seattle/traveltimes/reliability/)

FHWA-HOP-06-070 
TTI0601.0106.2M

wHere can i find more 
information?

A	guide	to	travel	time	reliability	is	available	
at	http://www.ops.fhwa.dot.gov/.	It	contains	
supporting	information	and	technical	details	on	
developing	travel	time	reliability	measures.

contact information

For	more	information,	contact:	
Rich	Taylor,	FHWA	
(202)	366-1327	
Rich.Taylor@fhwa.dot.gov

Mn/DOT

In	2000,	Mn/DOT	used	travel	time	
reliability	measures	to	study	the	effects	of	
a	ramp	meter	shutdown	on	Minneapolis-
St.	Paul	freeways.	In	this	study,	Mn/DOT	
reported	that	turning	off	the	ramp	
metering	system	caused	travel	time	
reliability	to	worsen	by	91	percent.	In	
comparison,	the	average	travel	times	
worsened	by	only	22	percent.	These	
findings	support	the	concepts	presented	in	
Figure	2—operational	improvements	have	
a	greater	effect	on	day-to-day	travel	time	
reliability	than	on	average	travel	times.	
As	a	result	of	this	legislatively	mandated	
study,	Mn/DOT	was	able	to	continue	
operating	its	ramp	metering	program	
in	2001.

WSDOT

WSDOT	tracks	travel	time	reliability	
in	its	performance-monitoring	efforts	
and	provides	reliability	estimates	to	
commuters.	A	page	on	the	WSDOT	
website	(see	Figure	6)	allows	commuters	
to	select	a	trip	and	generate	a	95th	
percentile	travel	time	based	on	historical	
data.	Commuters	can	then	use	the	travel	
time	estimate	to	ensure	they	arrive	on	time	for	that	
particular	trip.

WSDOT	also	uses	reliability	measures	
in	reporting	the	performance	of	freeways	
and	high-occupancy	vehicle	(HOV)	lanes	

Produced by Texas Transportation Institute with Cambridge Systematics, Inc.

(http://depts.washington.edu/hov).	In	particular,	
WSDOT	uses	the	90th	percentile	travel	time	and	
the	frequency	of	congestion	performance	measures	
to	determine	operating	strategies	and	prioritize	
improvements.



ADAPTATION TO CLIMATE CHANGE IN TRANSPORTATION SYSTEMS MANAGEMENT, OPERATIONS, AND MAINTENANCE

Transportation System Resilience to Extreme 
Weather and Climate Change

The ability of transportation agencies’ to effectively manage, operate, and maintain a 
safe, reliable transportation system is being threatened by a changing climate.  Extreme 
weather events are becoming more frequent and intense due to climate change, and 
long-term climatological trends are slowly but inexorably changing how transportation 
systems need to be planned, designed, operated, and maintained.  A “new normal” is 
evolving and State departments of transportation (DOTs) are turning their focus 
toward building resilience.  

Climate change will necessitate adjustments by DOT transportation systems management and operations (TSMO) and maintenance 
managers to ensure the resilience of activities such as traffic monitoring and management, providing traveler information, traffic incident 
management, and maintenance management.

Take Action to Increase Resilience
TSMO and maintenance functions at DOTs are often responsive 
to conditions as they arise.  There are nevertheless some activities 
that, if done in advance, can enhance the resilience of the 
transportation system overall and with greater efficiency to the 
public agency than if actions had not been taken.  Adapting TSMO 
and maintenance programs is largely about improving capability 
rather than a major technology development and deployment 
initiative.  Many of the technology elements used to support safety, 
congestion mitigation, and traveler information objectives are 
already in place.  To adapt to climate change, agencies need to 
consider how these existing capabilities that already help to 
improve operations and reliability need to evolve to meet the new 
and emerging requirements of a changing climate.

The framework  shown at right provides an overview of how TSMO 
and maintenance managers can begin to take action through steps 
to: define the scope of adaptation efforts; assess vulnerabilities to 
inform the development of adaptation strategies; and integrate 
climate change into decision making.  The checklist that follows 
provides further detail on these steps.  Additional information, 
including additional steps, sub-steps, and details, are found in the 
Federal Highway Administration (FHWA) Climate Change 

Adaptation Guide for Transportation Systems Management, Operations, 

and Maintenance.

Resilience: The ability to prepare for 
changing conditions and withstand, 
respond to, and recover rapidly from 
disruptions.

• Articulate program goals and operations objectives
• Identify key climate variables
• Develop information on decisions sensitive to 

climate change

De�ne Scope

Monitor and Revisit
Develop New Objectives

• Document existing capabilities (both technical 
and institutional)

• Collect and integrate data on past performance
• Develop climate inputs
• Characterize impacts and risks

Assess Vulnerability

Integrate into Decision Making
Identify Performance Measures

(tolerance for disruption)

Evaluate and Select Adaptation Measures

Identify Potential Adaptation Measures

• Technical and political 
feasibility

• Costs and benefits
• Efficacy

• Flexibility
• Environmental and 

societal impacts

Determine Improvements in Capabilities 
Necessary for Successful Implementation

• Business processes
• Systems and technology
• Performance 

management

• Culture
• Organization and 

workforce
• Collaboration

November 2015
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ADAPTATION TO CLIMATE CHANGE IN TR ANSPORTATION SYSTEMS MANAGEMENT, OPER ATIONS, AND MAINTENANCE

Define Scope

 □ Define TSMO or maintenance program goals  and 
operations objectives that could be sensitive to  
climate change.

 □ Identify the extreme weather events and trends that 
could affect the agency’s TSMO and  
maintenance programs.

Assess Vulnerability

 □ Document current capabilities (both technical and institutional).

 □ Review traffic incident reports, maintenance records, after-action reports, emergency reimbursement forms,  
and other sources to determine how extreme weather events have affected performance in the past.

 □ Interview staff across departments about extreme weather-related vulnerabilities  
(e.g., “what keeps you up at night?”).

 □ Identify points and thresholds where extreme weather affects TSMO and maintenance decisions  
(e.g., establishing future workforce needs, weather response budgeting, setting operational objectives).

 □ Document how TSMO and maintenance practices relate to different weather thresholds  
(e.g., place sandbags when forecast calls for X amount of rain).

 □ Gather information on historic trends in relevant weather variables and/or how those variables may  
change in the future.

 □ Characterize extreme weather risks via data-driven or workshop-based qualitative or quantitative analysis.

Integrate into Decision-Making

 □ Identify performance measures and targets (i.e., the 
acceptable level of operational performance if threat occurs).

 □ Identify potential adaptation strategies (selected examples 
provided below – see more in Tables 6 and 8 of the FHWA 
Climate Change Adaptation Guide for Transportation Systems 
Management, Operations, and Maintenance).

Policy-based strategy examples

 □ Review and update performance measures in light of 
extreme weather vulnerabilities.

 □ Establish work order codes for weather events or use other methods to improve tracking of labor, equipment, 
and materials costs over time.

 □ Develop a strategy for incorporating weather trends in budget-setting processes.

 □ Require after-action reports with clear recommendations for improvement following extreme events.

 □ Update emergency response plans to factor in potential for greater frequency of extreme weather events.

 □ Improve cross-training across staff (including across operations, maintenance, and emergency management).

Source: Fotolia

Source: Fotolia

 Checklist for Technical Staff
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Source: FotoliaSource: Fotolia

 □ Establish regular coordination between on-the-ground staff and other departments to discuss vulnerabilities 
and inform investment decisions based on past performance.

 □ Establish transition plans for retiring staff to maintain institutional knowledge.

 □ Modify current design and procurement criteria to favor durable materials and designs.

Operational and maintenance strategy examples

 □ Establish stand-by contracts for extreme event response.

 □ Improve intra-agency coordination and information sharing about conditions, closures, resources, etc.

 □ Improve inter-agency coordination to promote establishment of resource-sharing agreements and information 
sharing about plans, initiatives, risks, and resources (e.g., include key stakeholders in routine communications 
to streamline process during emergency events).

 □ Invest in redundant communications systems and data servers.

 □ Expand both coverage and quality of fixed and mobile monitoring capabilities.

 □ Modify procurement specifications to ensure performance over a wider range of conditions.

Maintenance strategy examples

 □ Purchase equipment, factoring in likely future needs based on extreme weather events or climate changes  
(e.g., versatile equipment in Alabama to double as snow plows, mobile stockpiles of traffic control devices).

 □ Stockpile materials (e.g., culvert pipe, temporary bridge components, fuel) and equipment (e.g., generators, 
chain saws, traffic control devices) and stage them in strategic areas prior to events.

 □ Increase or change vegetation control practices to keep pace with climate changes (e.g., increase trimming 
frequency or plant more drought- or heat-tolerant species).

 □ Review and consider mitigating vulnerabilities when conducting scheduled maintenance activities.

Emergency management strategy examples

 □ Incorporate changes in extreme event frequency into emergency management planning, including  
anticipated staffing, training, and equipment needs.

 □ Establish stand-by contracts for extreme event response.

 □ Conduct tabletop exercises and use routine events to drill emergency management protocols.
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Source: Fotolia

FHWA-HOP-15-025 - Transportation System Resilience to Extreme Weather and Climate Change: Technical Staff Fact Sheet

Adaptive management strategy examples

 □ Develop a system to track weather-related trends and costs over time (e.g., number of potholes  
repaired, snow removal costs, number of emergency event triggers, labor hours devoted to weather  
preparation, response, and recovery), such as through designated “weather-related” charge codes.

 □ Use asset management systems to track relevant information to inform decision-making over time.

 □ Configure asset management or maintenance systems to issue alerts when vulnerable assets are  
due for maintenance, repair, or replacement.

 □ Develop and track performance metrics related to extreme weather (e.g., number/duration of  
weather-related road closures).

 □ Evaluate and select adaptation strategies based on factors such as technical and political feasibility,  
costs and benefits, efficacy, flexibility, and sustainability. 

 □ Determine improvements in agency capabilities necessary for successful implementation of adaptation 
strategies (e.g., improvements in business processes, systems and technologies, performance management, 
culture, organization and workforce, and collaboration).

Monitor progress and revisit 

 □ Establish a plan for monitoring and evaluating progress toward extreme weather resilience.

 □ Engage stakeholders needed to support monitoring and evaluation efforts.

 □ Monitor trends in extreme weather events and their impacts (e.g., frequency of particular events,  
weather-related costs and disruptions).

 □ Analyze data on weather trends and impacts to inform decision making about future strategies.

 □ Continually revisit TSMO, maintenance, and emergency programs in light of extreme weather and climate trends.

For More Information 
Additional information, including more detailed checklists, strategies, and “getting started” resources are available in the  
FHWA Climate Change Adaptation Guide for Transportation Systems Management, Operations, and Maintenance at   
http://www.ops.fhwa.dot.gov/publications/fhwahop15026/index.htm. 

Source: Fotolia Source: Fotolia
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Fort Custer Socioeconomics

Impacts are largely positive for both sites
No mitigation proposed
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Construction (Sites 1 and 2)
• 400 – 600 workers onsite for up to 5 years 

• Approximately $925K/year in potential sales tax 
revenue in Kalamazoo and Calhoun Counties 
(combined)

• Total value added in region: >$193M/yr

• Indirect jobs created: Approx. 2,008

Operation (Sites 1 and 2) 
• 650 – 850 workers onsite full-time

• Approximately $1.4M/year sales tax revenue in 
Kalamazoo and Calhoun Counties (combined)

• Total value added in region: >$29M/year

• Indirect jobs created: Approx. 416
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Figure 3.3.12-2  Road Network – FCTC Site 1
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Figure 3.3.12-3  Road Network – FCTC Site 2
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