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Part One 

America’s Infrastructure Status Update, Where Are At Today and Where 
Are We Heading Towards? 













ASCE Report Card 
Our Nation’s infrastructure has dropped from D to D - 



RITA Bureau of Statistics 

STATE TRANSPORTATION 
STATISTICS 2010 
 
www.bts.gov 
 
http://gis.rita.dot.gov/
StateFacts/ 
 
Great group of resources for 
your agency to view from GIS 
to miles of poor roads to 
functionally obsolete bridges 
percentages 









http://gis.rita.dot.gov/StateFacts 
 
http://www.bts.gov/publications/state_transportation_statistics/state_transportation_statistics_2010/index.html 
 













Driving out Death 

•  Everyday, approximately 70 people die on 
rural roads.  That adds up to 25,849 a year – 
more than 60% of all traffic fatalities in 2002 

•  Only $330 million of the $27.4 billion in 
federal-aid highway funds awarded to states 
in 2003 can be tracked to rural safety 

•  Nearly 77 % of the 8,223,393 lane miles in 
the US are located in rural areas 



Rural Roads Prove Deadly 
for Southeast Drivers 

•  From 1996 to 2000, almost one-third 
of the nation’s traffic fatalities 
occurred in just eight southeastern 
states; of these, 64% occurred on 
rural roads according to a recent GA 
Tech Study 

•  One of the study’s findings lays 
potential blame for fatal crashes on 
the 2 1/2” to 5” pavement drop-offs 
often found on rural highway edges 

•  Countermeasures recommended in 
the study include widening lanes and 
shoulders, road alignment 
improvements, and the addition of 
advisory speed signs or other speed 
controls 



Green Roads Construction 
•  Each year, we spend roughly 7% of our 

Gross Domestic Product (GDP) on 
transportation infrastructure 

•  For fiscal year 2010, that amounted to 
nearly $1 trillion, a key input to these 
costs is the amount of asphalt we use, but 
the costs don’t end there 

•  A typical two-lane mile stretch of highway 
uses roughly 25,000 tons of crushed 
stone 

•  The 32,300 lane miles of roads the United 
States paves every year emits millions of 
tons of CO2 



Green Roads Construction 
•  Constructing a single-lane mile of road 

emits 1,200 tons of CO2 

•  If we assume every mile of road built is 
single-laned (many are multi-lane) then 
building our roads emits 38,760,000 tons 
of  CO2 per year 

•  That’s the  same as the annual energy 
use of 6 million homes.  Seriously, 6 
million, stop and think about that for a 
second 

•  With 94% of paved roads covered in 
asphalt, the first obvious target was 
determining how excessive use of asphalt 
could be reduced to minimize economic 
and environmental impacts 



Green Roads Construction 
•  “Once we’ve already extracted materials, 

we should be doing everything we can to 
recycle them in place to minimize the 
demand and future extraction of oil.  
Forget about the environment for a 
second, this is straight economics.” – 
Shane Stathert 

•  Hadi Dowlatabadi, an environmental 
scientist at the University of British 
Columbia, conducted an in-depth study of 
HIR as part of a carbon credits project 

•  He found that HIR reduces material use 
by 80% and material transport by even 
more 

•  Energy reduced by 50% and greenhouse 
gas emissions are 60% lower 



Green Roads Construction 
•  NC DOT sets standard for low-cost green 

roads at the time by scrapping “cost-plus” 
contracting 

•  Instead of awarding contractors on a 
cost-basis, NC DOT has established road 
performance criteria 

•  “What we need to do is say, roads need 
to be paved to this standard, give me the 
least cost contract.  Let the contractor 
take up the risk of the asphalt.  If they 
think they can do it and meet the 
standard through HIR, they’ll do it.  They 
make more profits in the process, you 
want to incentivize more sustainable 
roads.” – Hadi Dowlatabadi 



Public Roads J/F 2000 

•  The 1997 report to Congress titled 
Status of the Nation’s Surface 
Transportation System: Condition and 
Performance declared that the 
pavement for approximately 48.7% 
of our rural interstate mileage and 
almost 60% of our urban interstate 
mileage is rated in fair to poor 
condition 

•  From these percentages, it is evident 
that the pavement condition of our 
nation’s highway infrastructure is 
deteriorating 





www.prrcenter.org 

Synthesis 421 Download Link 



Colorado Asphalt Pavement Association 

•  The Colorado DOT has determined that the 
cost to reconstruct a roadway in poor 
condition costs approximately 8 times the 
cost to maintain it in good condition 

•  The delay in rehabilitation, combined with 
the lower cost of preventative maintenance 
treatments, can result in dramatic cost 
reduction over the life cycle of the pavement 

•  The results of inadequate pavement funding 
are that the “worst first” approach is taken, 
repair costs increase tremendously and the 
agency gets the black eye effect due to a 
deteriorating roadway system 

•  PMS must be funded adequately 



APA Asphalt Pavement Alliance 

•  Recycling of Asphalt Pavement Background 
•  The HMA industry recycles approximately 

twice the tonnage of asphalt pavement as 
the amount of recycled paper, glass, plastic 
and aluminum combined 

•  FHWA estimates that 100.1 million tons of 
asphalt pavement are scraped off roads 
during resurfacing and widening projects 
each year 

•  The use of recycled asphalt pavement has 
grown widely, reducing the use of virgin 
materials and helping to preserve landfill 
space 

•  Highway agencies and taxpayers benefit 
because recycling stretches tax dollars, 
allowing more roads to be kept in better 
condition 



FHWA Pavements Div. 
•  Memorandum dated February 7, 2002 from 

Executive Director Frederick G. Wright, Jr. 
to Core Business Unit Mangers, Service 
Business Unit Directors, Director of Field 
Services, Division Administrators, Federal 
Lands Highway Division Engineers 

•  Memo announces the formal policy on the 
use of recycled materials in highway 
applications 

•  Potential to strengthen relationship with 
FHWA and EPA and to forge new 
partnerships among government, industry, 
and academia 



FHWA Pavements Div. 
•  By providing leadership and technical guidance 

to the transportation community, FHWA will 
stimulate advancements in recycling 
technology and the discover of new 
opportunities for the appropriate use of 
recycled materials 

•  For additional information or clarification, 
please contact Byron Lord, in the Office of 
Pavement Technology at (202) 366-1325 

•  Website for download link is listed below  

http://www.fhwa.dot.gov/legsregs/directives/policy/recmatmemo.htm 



http://www.fhwa.dot.gov/legsregs/directives/policy/recmatmemo.htm 



FHWA Recycled Materials Policy 

•  Much of the system was constructed 
in the 1960’s and 70’s and is in need 
of major rehabilitation or total 
reconstruction 

•  Much of the materials used to build 
that system can be recycled for use in 
new construction 

•  To improve the quality of the Nation’s 
highway system, the NHS must be 
properly preserved, maintained, 
rehabilitated, and when necessary 
reconstructed 



FHWA Recycled Materials Policy 

•  The same materials used to build the 
original highway system can be re-
used to repair, reconstruct, and 
maintain them 

•  Recycling of aggregates and other 
highway recycling materials makes 
sound economic, environmental, and 
engineering sense 

•  The economic benefits from the re-
use of nonrenewable highway 
materials can provide a great boost to 
the highway industry 



FHWA Recycled Materials Policy 

•  Recycling highway construction 
materials can be a cost-saving 
measure, freeing funds for additional 
highway construction, rehabilitation, 
preservation and maintenance 

•  The use of most recycled materials 
poses no threat or danger to the air, 
soil, or water 

•  Careful design, engineering and 
application of recycled materials can 
reduce or eliminate the need to 
search for and extract new, virgin 
materials from the land 



FHWA Recycled Materials Policy 

•  The engineering feasibility of using 
recycled materials has been 
demonstrated in research, field 
studies, experimental projects and 
long-term performance testing and 
analysis 

•  Recycled materials can effectively and 
safely reduce cost, save time, offer 
equal or, in some cases, significant 
improvement to performance 
qualities, and provide long-term 
environmental benefits 



FHWA Recycled Materials Policy:  Summary 

1.  Recycling and reuse can offer engineering, 
economic and environmental benefits. 

2.  Recycled materials should get first 
consideration in materials selection. 

3.  Determination of the use of recycled 
materials should include an initial review 
of engineering and environmental 
suitability 

4.  An assessment of economic benefits 
should follow in the selection process 

5.  Restrictions that prohibit the use of 
recycled materials without technical basis 
should be removed from specifications  



Part Two 
America’s Infrastructure; How Are We Going To Get Out of this Hole? 







RAISING THE GRADES • America’s Overall 
Infrastructure G.P.A. = D 

A – Exceptional 
B = Good 
C = Mediocre 
D = Poor 
F = Failing 
 
 



ASCE Report Card 

Our Nation’s infrastructure has dropped from D to D - 



Executive Summary 

http://www.lecet.org/pdf/ASCE-FailureToActFinal.pdf 



Failure to Act 
•  For many years, the nation’s surface 

transportation infrastructure has been 
deteriorating 

•  Yet because this deterioration has been 
diffused throughout the nation, and has 
occurred gradually over time, its true costs 
and economic impacts are not always 
immediately apparent 

•  The continued deterioration leaves a 
significant and mounting burden on the 
U.S. economy 

•  As conditions deteriorate over time, they 
will increasingly detract from the ability of 
American households and businesses to be 
productive and prosperous at work and at 
home 



Failure to Act 

•  If present trends continue, by 2020 the 
annual costs imposed on the U.S. economy 
by deteriorating infrastructure will increase 
by 82% to $210 billion 

•  By 2040 the costs will have increased by 
351% TO $520 billion (with cumulative 
costs mounting to 912 billion by 2020 and 
2040 respectively) 

•  The most affected regions are those with 
the largest concentrations of urban areas, 
because urban highways, bridges and 
transit systems are in worse condition 
today than rural facilities 



trillion 
billion 











Reinventing Michigan’s Infrastructure 

A Special Message from Governor Rick 
Snyder:  Reinventing Michigan’s 
Infrastructure:  Better Roads Drive Better 
Jobs 
•  The challenge is simple.  Michigan's 

infrastructure is deteriorating from a 
lack of investment 

•  If we are going to reinvent Michigan’s 
economy, we have to reinvest in 
Michigan’s infrastructure 

•  The following graph illustrates the 
deterioration of our system at today’s 
level of investment 





Reinventing Michigan’s Infrastructure 

•  Michigan loses nearly $3 million each 
day in the value of our transportation 
assets 

•  That is $1 billion lost every year 
•  One dollar spent today to preserve a 

road or bridge can save us at least six 
dollars in future rebuilding costs 

•  Maintaining and upgrading our water 
and sewer lines can help avoid costly 
failures that close beaches and put 
public health at risk 

•  It is less expensive and more cost 
effective to maintain our infrastructure 
now than to wait until it needs to be 
completely rebuilt 



Reinventing Michigan’s Infrastructure:  Solutions 

•  I (Governor Rick Snyder) propose 
taking a portion of the state network 
and competitively bidding for long-term 
engineering management services, 
construction and maintenance 
operations 

•  I am giving the department 12 months 
to have the contracts in place and 
report back to me on the progress 

•  Moving to a performance-based system 
for managing and maintaining roads 
will lead to more efficiency in the 
preservation of our roads and bridges 
and save taxpayers money 



Reinventing Michigan’s Infrastructure:  Solutions 

•  I (Governor Rick Snyder) we eliminate 
the current gas tax on consumers 

•  It should be replaced with a uniform 
tax at the wholesale level on motor 
fuels 

•  My proposal is to eliminate both the 
current 19 cents per gallon tax and the 
current 15-cent diesel tax for motor 
vehicles and replace it with a 
percentage tax at the wholesale level 
that raises equivalent dollars 

•  More revenues are needed, the 
workgroup report identified the need 
for an additional $1.4 billion, it is hard 
to argue against their findings 



Reinventing Michigan’s Infrastructure:  

•  The SEMCOG action coincides with the 
release of a report by State 
Representative Rick Olson (R-Saline) that 
says that Michigan needs $1.4 billion in 
additional revenue annually for 2012-2015 
to maintain its roads and bridges in fair 
condition 

•  Representative Olson previewed the 
report at SEMCOG’s Executive Committee 
meeting 

•  “These calculations would not result in a 
diamond or gold-plated road system,” 
Olson said. 

•  “This is merely preservation and 
maintenance costs”. 





Part Three 
America’s Infrastructure; A Look at What Some are Proposing as Remedies? 



THE HAMILTON PROJECT 

•  More than five decades ago, the federal 
government built an excellent interstate 
highway network that connects all large 
metropolitan areas, ports, and airports within 
the contiguous United States 

•  Places that have the greatest accessibility, 
that enable more people to interact in less 
time, produce the greatest wealth (Glaeser 
1998) 

•  We are not investing enough to maintain 
aging bridges and highways and because we 
do not use the system as efficiently as we 
could 



THE HAMILTON PROJECT 

•  We are not investing enough to maintain 
aging bridges and highways and because we 
do not use the system as efficiently as we 
could 

•  Based on previous studies, we estimate that 
an annual expenditure of $145 billion is 
needed to maintain highways and bridges at 
current performance levels 

•  Other studies have much higher estimates, 
up to $194 billion 

•  Time is our scarcest asset 
•  In cities, though, the high population 

density that facilitates the economic benefits 
of living and working in close proximity also 
imposes costly delays from congestion 



THE HAMILTON PROJECT 

•  For the five most congested metropolitan 
areas for auto commuters (Chicago, 
Houston, Los Angeles, San Francisco and 
Washington, DC) the annual monetary cost 
of time lost per commuter varied between 
$1,110 and $1,738 

•  Our system of federal grants matched to 
state funds puts no value on benefit-cost 
analysis 

•  As a result, new, often inefficient, 
infrastructure investments are preferred by 
policymakers at the expense of more 
mundane repair and maintenance of existing 
infrastructure that may have higher returns 



THE HAMILTON PROJECT 

•  Many of the transportation projects in the 
news have nothing to do with maintenance 
and repair 

•  As the nation’s infrastructure has aged, the 
United States is currently underinvesting in 
maintaining existing transportation 
infrastructure and overinvesting in other, 
less-productive areas 

•  We propose an infrastructure transportation 
policy that we call “Fix it First, Expand it 
Second, and Reward it Third.” 

•  This policy reforms federal transportation 
financing to alter the incentives facing states 
and cities as they plan their transportation 
infrastructure 



THE HAMILTON PROJECT 

•  Currently, of the $38.5 billion Federal 
Highway Program, approximately 30 percent 
is used for capacity adding investments 

•  To illustrate, the Southeast Michigan Council 
of Governments (SEMCOG) reports that the 
percent of lane miles in poor condition has 
increased from less than 10% in 2004 to 
more than 30% in 2009 

•  Judging from sources such as the ASCE 
Report Card, and state performance 
management systems, evidence abounds 
that preservation underfunded 

•  Without new revenue sources, or, as in our 
proposal, a greater share of existing 
revenues, this problem will magnify 



THE HAMILTON PROJECT 

•  Highway repair has lagged in part because 
of the rising construction costs 

•  The prices of basic building materials such 
as concrete and steel have increased 
globally 

•  Higher oil prices have translated into a 
higher cost of asphalt 

•  At the same time that the costs of 
construction have risen, federal funding for 
maintenance and improvements has 
declined 

(Ironically the funding for owner agency training at 
this same time is non existent – Blair) 



THE HAMILTON PROJECT 

•  Approximately one-third of federal highway 
spending goes to expand our existing 
system 

 
•  The United States currently has a 

formidable infrastructure deficit 
 
•  According to ASCE we are currently 

spending $110 billion less per year than 
the amount needed to maintain the system 
at current performance levels 



THE HAMILTON PROJECT 

•  Residents of states and cities across the 
United States are getting less from our 
existing transportation system because of 
congestion, which costs drives $120 billion 
a year in the monetized value of delays 

•  Furthermore, the poor condition of many 
roads and bridges imposes wear and tear 
costs on vehicles and increases accident 
rates, causing injuries and even fatalities 















Smart Growth America 

•  Rehabilitating a road that has deteriorated 
is substantially more expensive than 
keeping that road in good condition 

•  Prioritizing repair and preservation makes 
good fiscal sense and brings with it a host 
of additional benefits 

•  The report examines road conditions and 
spending priorities in all 50 states and the 
District of Columbia and recommends 
changes at the state and federal level that 
would benefit taxpayers while creating a 
better transportation system 



Smart Growth America 

•  Federal taxpayers have a significant interest 
in seeing that states keep the nation’s 
roads in a state of good repair 

•  Though much of the funding for repair and 
preservation comes from state and local 
budgets, billions of federal dollars are also 
spent each year on these roads 

•  Federal funds built a large portion of these 
major state roads, and allowing states to 
under-invest in repair and preservation 
greatly reduces the value of these federal 
investments 

•  In addition, roads in poor condition can 
negatively impact interstate trade and 
travel 



Smart Growth America 

•  Decades of disproportionate spending 
by states on road expansion at the 
expense of regular repair have left 
many states in poor condition 

•  FHWA data indicate that half of all 
major state roads were in “fair” or 
“poor” condition in 2008, and in 2009 
ASCE gave the roads a D-, down from a 
D in 2005 

•  In spite of this enormous repair 
backlog, the vast majority of states 
continue to inadequately fund road 
repair projects 



Smart Growth America 

•  Decades of disproportionate spending 
by states on road expansion at the 
expense of regular repair have left 
many states in poor condition 

•  FHWA data indicate that half of all 
major state roads were in “fair” or 
“poor” condition in 2008, and in 2009 
ASCE gave the roads a D-, down from a 
D in 2005 

•  In spite of this enormous repair 
backlog, the vast majority of states 
continue to inadequately fund road 
repair projects 



Smart Growth America 

•  By underfunding repair and allowing 
roads to fall out of good condition, 
state leaders are choosing the most 
expensive type of repair possible, as 
rehabilitating a road that has 
completely deteriorated is substantially 
more expensive than keeping that road 
in good condition in the first place 

•  Adding further urgency to these budget 
concerns is that with every dollar spent 
on new construction, states add to a 
road system they are already failing to 
adequately maintain 

•  As a result, states face a large and 
growing financial burden 











Part Three 
America’s Infrastructure; SOS & Failure to Act? 







Failure to Act: 

The specific economic implications of the 
further deterioration of the U.S. national 
surface transportation are as follows: 
•  Deficient surface transportation 

infrastructure will cost Americans nearly $3 
trillion by 2040 

•  Households will be forced to forgo 
discretionary purchases such as vacations, 
cultural events, educational opportunities, 
and restaurant meals, reduce health 
related purchases along with other 
expenditures that affect quality of life, in 
order to pay transportation costs that 
could be avoided if infrastructure were 
built to sufficient levels 



Failure to Act: 

The specific economic implications of the 
further deterioration of the U.S. national 
surface transportation are as follows: 
•  Increased cumulative costs to households 

will be $482 billion in 2020 
•  The U.S. will lose jobs in high value, high-

paying services and manufacturing 
industries 

•  Overall, this will result in employee income 
in 2040 that is $252 billion less than would 
be the case in transportation-sufficient 
economy 



Failure to Act: 

The specific economic implications of the 
further deterioration of the U.S. national 
surface transportation are as follows: 
•  Overall job losses are mitigated by more 

people working for less money and less 
productivity due to the diminished 
effectiveness of the U.S. surface 
transportation system 

•  By 2040 the cost of infrastructure 
deficiencies are expected to result in the 
U.S. losing more than $72 billion in foreign 
exports in comparison with the level of 
exports from a transportation-sufficient 
U.S. economy 



Failure to Act: 

•  Investment of roughly $220 billion annually 
(2010 dollars) is needed from 2010 to 
2040, based on current costs, minimum 
tolerable conditions, and data sources 
consistent with current application of 
federal highway, bridge, and transit 
investment models. 

•  This breads down to an average 
investment of approximately $196 billion 
per year for highway pavements and 
bridges, including $161 billion for 
congestion mitigation and $35 billion for 
preservation of existing facilities 



Failure to Act: 

•  Approximately 37% of this highway and 
bridge investment and 25% of this transit 
investment will be needed to simply 
resolve the existing deficiencies of almost 
$74 billion that are already affecting the 
U.S. economy 

•  The expected gap in highway funding, 
48% in 2010, is expected to increase to 
54% by 2040 









??? 



$2.2 trillion unfunded 
roads & bridges so  
why are we building 
more roads? 



FHWA Recycled Materials Policy:  2002 

1.  Recycling and reuse can offer engineering, 
economic and environmental benefits. 

2.  Recycled materials should get first 
consideration in materials selection. 

3.  Determination of the use of recycled 
materials should include an initial review 
of engineering and environmental 
suitability 

4.  An assessment of economic benefits 
should follow in the selection process 

5.  Restrictions that prohibit the use of 
recycled materials without technical basis 
should be removed from specifications  

     Frederick G. Wright, Jr., Executive Director 



Critical Path 

•  Construction’s big question is: 
how deep will the cuts be in 
infrastructure and other building 
accounts? 

•  It is worth underlining that the 
reductions would be spread over 
10 years. 

•  Our nation seems to be constantly 
making trillions of dollars in 
infrastructure cuts 

 
 
 
 

Construction Braces for Spending Cut 





I-35 Mississippi River Bridge, (MN 250 million replacement) 
Thirteen Lives, 145 Injuries, this bridge was rated “structurally deficient” in 
2005 indicating it was in need of major overhaul or replacement.  Despite its 
poor condition, according to the Governor Tim Pawlenty, the bridge was not 
scheduled to be replaced until 2020. 





CONGESTION •  As a result of increased congestion, total fuel 
wasted climbed from 1.7 billion gallons in 
1995 to 2.9 billion gallons in 2005 

•  Poor road conditions lead to excessive wear 
and tear on motor vehicles and can also lead 
to increased numbers of crashes and delays 

•  The average daily percentage of vehicle miles 
traveled (VMT) under congested conditions 
rose from 25.9% in 1995 to 31.6% in 2004, 
congestion in large urban areas exceeding 
40% 

Next to safety, congestion 
has become the most 
critical challenge facing our 
highway system 





Five Key Solutions 

Raising the Grades 
 
ASCE’s Report Card for 
America’s Infrastructure 
seeks to inform the public 
and policy makers about the 
condition of the nations 
infrastructure and how best 
to improve it.  Americans 
owe their economic 
prosperity, public safety, 
and high quality of life to 
the infrastructure that 
serves them every day. 

•  ASCE urges all of those who want to continue 
our tradition of strong and prosperous nation  
begin by maintaining and improving the 
infrastructure that makes us great.  The five 
key solutions are: 

•  INCREASE federal leadership in 
infrastructure; 

•  PROMOTE sustainability and resilience; 
•  DEVELOP federal, regional, and state 

infrastructure plans; 
•  ADDRESS life cycle costs and ongoing 

maintenance; 
•  INCREASE and improve infrastructure 

investment from all stakeholders 



Solutions That Will  Work Now from ASCE 

 
 
 

•  REFORM the federal highway program to 
emphasize performance management, cost-
benefit analysis, and accountability 

 
•  Direct federal transportation policies, 

programs, and resources to enhance U.S. 
global competiveness, interstate commerce, 
passenger travel, and emergency 
preparedness; 

•  INCREASE spending significantly at all levels 
of government to repair, improve, and expand 
the nation’s surface transportation system; 



Solutions That Will  Work Now from ASCE 

 
 
 

•  INCREASE spending significantly at all levels 
of government to repair, improve, and expand 
the nation’s surface transportation system; 

•  ADDRESS the long-term, advanced highway 
research; 

•  ESTABLISH a national policy goal of achieving 
zero deaths on America’s roadways and 
INCREASE funding in the Highway Safety 
Improvement Program by 10% 







NCHRP Synthesis 421 2011 



PRRC Pavement Recycling & Reclaiming Center 

•  http://www.prrcenter.org 









Conclusions:  Your Challenge This Week – How 
Will You Implement Your 3 Legged Stool Plan? 

If our nation were a business, and we knew that the 3 Legged Stool PMS 
plan worked by saving up to 40% of our road budget, we likely would 
have called it a successful pilot program 25 years ago and implemented it 
immediately.  Thus, hypothetically speaking, if we in fact were a private 
sector entity we surely would have been bankrupt decades ago.   



The Trillion Dollar Question? 

Are we truly underfunding our nation’s roads, or are we 
actually funding them adequately, and simply not 

managing them properly with an effective marriage of a 
pavement management, in-place asphalt recycling and 

proactive pavement preservation plan ? 





Be Sure to Check out BONUS 
Section on Website for 
Additional Academy Content 
like interviews and IPMA Tip of 
the Week! 
Note: Only Core Curriculum is on QUIZZES 


