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About the American Society of Civil Engineers

The American Society of Civil Engineers, founded in 1852, is the country’s oldest national civil
engineering organization. It represents more than 140,000 civil engineers in private practice,
government, industry, and academia who are dedicated to advancing the science and profession of
civil engineering.

ASCE comprises over 600 local affiliates, which include 87 Sections, 158 Branches, and 130 Younger
Member Groups, 267 Student Chapters, and 11 International Student Groups. Additionally, the
Society has Agreements of Cooperation with 70 engineering organizations in 59 countries and
supports 12 international Sections and 19 International Groups.

ASCE advances professional knowledge and improves the practice of civil engineers as the focus point
for development of research results and technical, policy, and managerial information. As such ASCE
serves as the catalyst for effective and efficient service through cooperation with other engineering
and related organizations.

A critical role for ASCE is informing civil engineers about new developments in civil engineering
through annual technical conferences and offering courses to help engineers earn continuing
education units and professional development hours to meet mandatory continuing professional
competency requirements in their states.

To achieve its vision for civil engineering, ASCE has established these strategic priorities:
Infrastructure: propose practical solutions to improve America's neglected infrastructure; Raise the
Bar: establish educational and legal standards necessary to prepare professional engineers to address
the future’s most pressing challenges; and Sustainability: embrace civil engineers’ role as contributors
to a sustainable world.
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A Message from the President of the ASCE

We are at a pivotal moment when it comes to maintaining and modernizing our
nation’s infrastructure. Many of our roads, bridges, water systems, and our national
electric grid were put into place over fifty years ago, and these systems are simply
overwhelmed or worn out.

The 2013 Report Card for America’s Infrastructure gives an overall grade of D+
across 16 categories, up just slightly from the D given in ASCE’s 2009 Report Card.
Six infrastructure sectors benefited from either an increase in private investment,
targeted efforts in cities and states to make upgrades or repairs, or from a one-time
boost in federal funding.

Notably, this marks the first time the grades have improved since the American Society of Civil Engineers
first graded the condition of America’s infrastructure in 1998. However, a D+ grade is still not acceptable.

For the most part, the problem is hidden. Most of us do not notice infrastructure until it stops working —
when a bridge is closed causing us to be late for work, when the lights go out, or when there is no water
for your morning shower.

But failing infrastructure is not only an inconvenience, it financially impacts our families and our country.
Our infrastructure is the foundation of our economy and our quality of life, and repairing and modernizing
it has exponential benefits, including: increasing our gross domestic product, growing household income,
protecting jobs, and maintaining a strong U.S. position in international markets. Unless we address the
backlog of projects and deferred maintenance throughout the country, the cost to each American family
will reach $3,100 per year in personal disposable income.

As civil engineers, ASCE’s 140,000-plus members are stewards of our nation’s infrastructure — charged with
the design, construction, operation and maintenance of these critical systems. We developed the Report
Card for America’s Infrastructure to give the public and decision-makers a comprehensive assessment of
the conditions of the nation’s infrastructure across many sectors.

Across the country, there are elected officials, engineers, and community leaders who see the problem
and are rising to the challenge. The 2013 Report Card includes countless examples of creative, innovative
solutions for our infrastructure problems — from riverbank filtration systems in Kentucky, to cutting road
construction times in half in Michigan, to turning water treatment waste into fertilizer in Utah.

The 2013 Report Card shows that if we focus our attention with innovative solutions and increased
investment we can improve our infrastructure. With strong and sustained leadership at all levels of
government, we are confident we can raise the grades.

Gregory E. DiLoreto, P.E., P.L.S., D.WRE, F.ASCE
ASCE President 2013
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Overview: Executive Summary

Every family, every community and every business needs infrastructure to thrive. Infrastructure
encompasses your local water main and the Hoover Dam; the power lines connected to your house
and the electrical grid spanning the U.S.; and the street in front of your home and the national
highway system.

Once every four years, America’s civil engineers provide a comprehensive assessment of the nation’s
major infrastructure categories in ASCE’s Report Card for America’s Infrastructure (Report Card). Using
a simple A to F school report card format, the Report Card provides a comprehensive assessment of
current infrastructure conditions and needs, both assigning grades and making recommendations for
how to raise the grades. An Advisory Council of ASCE members assigns the grades according to the
following eight criteria: capacity, condition, funding, future need, operation and maintenance, public
safety, resilience, and innovation. Since 1998, the grades have been near failing, averaging only Ds,
due to delayed maintenance and underinvestment across most categories.

Now the 2013 Report Card grades are in, and America’s cumulative GPA for infrastructure rose slightly
to a D+. The grades in 2013 ranged from a high of B- for solid waste to a low of D- for inland
waterways and levees. Solid waste, drinking water, wastewater, roads, and bridges all saw
incremental improvements, and rail jumped from a C- to a C+. No categories saw a decline in grade
this year.

The 2013 Report Card demonstrates that we can improve the current condition of our nation’s
infrastructure — when investments are made and projects move forward, the grades rise. For
example, greater private investment for efficiency and connectivity brought improvements in the rail
category; renewed efforts in cities and states helped address some of the nation’s most vulnerable
bridges; and, several categories benefited from short-term boosts in federal funding.

We know that investing in infrastructure is essential to support healthy, vibrant communities.
Infrastructure is also critical for long-term economic growth, increasing GDP, employment, household
income, and exports. The reverse is also true — without prioritizing our nation’s infrastructure needs,
deteriorating conditions can become a drag on the economy.

While the modest progress is encouraging, it is clear that we have a significant backlog of overdue
maintenance across our infrastructure systems, a pressing need for modernization, and an immense
opportunity to create reliable, long-term funding sources to avoid wiping out our recent gains.
Overall, most grades fell below a C, and our cumulative GPA inched up just slightly to a D+ froma D
four years ago.

We invite you to take a deeper look at the nation’s infrastructure conditions in the 2013 Report Card —
from the state infrastructure facts, to the interactive charts, to our three key solutions.
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A brief summary of the findings for each category is below. Click on any heading to get more detailed
information on the category and explore the interactive content.

Dams: Dams again earned a grade of D. The average
age of the 84,000 dams in the country is 52 years old.
The nation’s dams are aging and the number of high-
hazard dams is on the rise. Many of these dams were
built as low-hazard dams protecting undeveloped
agricultural land. However, with an increasing
population and greater development below dams, the
overall number of high-hazard dams continues to
increase, to nearly 14,000 in 2012. The number of
deficient dams is currently more than 4,000. The
Association of State Dam Safety Officials estimates that
it will require an investment of $21 billion to repair
these aging, yet critical, high-hazard dams.

Crab Orchard Dam, lllinois

Drinking Water: The grade for drinking water improved slightly to a D. At the dawn of the 21st
century, much of our drinking water infrastructure is nearing the end of its useful life. There are an
estimated 240,000 water main breaks per year in the United States. Assuming every pipe would need
to be replaced, the cost over the coming decades could reach more than $1 trillion, according to the
American Water Works Association (AWWA). The quality of drinking water in the United States
remains universally high, however. Even though pipes and mains are frequently more than 100 years
old and in need of replacement, outbreaks of disease attributable to drinking water are rare.

Hazardous Waste: There has been undeniable success in the cleanup of the nation’s hazardous waste
and brownfields sites. However, annual funding for Superfund site cleanup is estimated to be as much
as $500 million short of what is needed, and 1,280 sites remain on the National Priorities List with an
unknown number of potential sites yet to be identified. More than 400,000 brownfields sites await
cleanup and redevelopment. The Environmental Protection Agency (EPA) estimates that one in four
Americans lives within three miles of a
hazardous waste site. The grade for hazardous
waste remained unchanged at a D.

Levees: Levees again earned a near failing
grade of D- in 2013. The nation’s estimated
100,000 miles of levees can be found in all 50
states and the District of Columbia. Many of
these levees were originally used to protect
farmland, and now are increasingly protecting
developed communities. The reliability of
these levees is unknown in many cases, and
the country has yet to establish a National

California Bay Delta
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Levee Safety Program. Public safety remains at risk from these aging structures, and the cost to repair
or rehabilitate these levees is roughly estimated to be $100 billion by the National Committee on
Levee Safety. However, the return on investment is clear — as levees helped in the prevention of more
than $141 billion in flood damages in 2011.

Solid Waste: In 2010, Americans generated 250 million tons of trash. Of that, 85 million tons were
recycled or composted. This represents a 34% recycling rate, more than double the 14.5% in 1980. Per
capita generation rates of waste have been steady over the past 20 years and have even begun to
show signs of decline in the past several years. The grade for solid waste improved in 2013, and it
earned the highest grade of B-.

Wastewater: The grade for wastewater improved slightly to a D. Capital investment needs for the
nation’s wastewater and stormwater systems are estimated to total $298 billion over the next 20
years. Pipes represent the largest capital need, comprising three quarters of total needs. Fixing and
expanding the pipes will address sanitary sewer overflows, combined sewer overflows, and other
pipe-related issues. In recent years, capital needs for the treatment plants comprise about 15%-20%
of total needs, but will likely increase due to new regulatory requirements. Stormwater needs, while
growing, are still small compared with sanitary pipes and treatment plants. Since 2007, the federal
government has required cities to invest more than $15 billion in new pipes, plants, and equipment to
eliminate combined sewer overflows.

Aviation: Despite the effects of the recent
recession, commercial flights were about 33
million higher in number in 2011 than in 2000,
stretching the system’s ability to meet the needs
of the nation’s economy. The Federal Aviation
Administration (FAA) estimates that the national
cost of airport congestion and delays was almost
$22 billion in 2012. If current federal funding
levels are maintained, the FAA anticipates that
the cost of congestion and delays to the : S N R T
economy will rise from $34 billion in 2020 to $63 & ger airport.

billion by 2040. Aviation again earned a D.

Bridges: Over two hundred million trips are taken daily across deficient bridges in the nation’s 102
largest metropolitan regions. In total, one in nine of the nation’s bridges are rated as structurally
deficient, while the average age of the nation’s 607,380 bridges is currently 42 years. The Federal
Highway Administration (FHWA) estimates that to eliminate the nation’s bridge backlog by 2028, we
would need to invest $20.5 billion annually, while only $12.8 billion is being spent currently. The
challenge for federal, state, and local governments is to increase bridge investments by $8 billion
annually to address the identified $76 billion in needs for deficient bridges across the United States.
However, with the overall number of structurally deficient bridges continuing to trend downward, the
grade improved to C+.
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Inland Waterways: Our nation’s inland
waterways and rivers are the hidden
backbone of our freight network — they carry
the equivalent of about 51 million truck trips
each year. In many cases, the inland
waterways system has not been updated
since the 1950s, and more than half of the
locks are over 50 years old. Barges are
stopped for hours each day with
unscheduled delays, preventing goods from
getting to market and driving up costs. There
is an average of 52 service interruptions a
day throughout the system. Projects to
repair and replace aging locks and dredge
channels take decades to approve and
complete, exacerbating the problem further. Inland waterways received a D- grade once again as
conditions remain poor and investment levels remain stagnant.

A busy day at 0 Locks in Michigan as two boats wait to pass through.

Ports: This new category for 2013 debuted with a grade of C. The U.S. Army Corps of Engineers
estimates that more than 95% (by volume) of overseas trade produced or consumed by the United
States moves through our ports. To sustain and serve a growing economy and compete
internationally, our nation’s ports need to be maintained, modernized, and expanded. While port
authorities and their private sector partners have planned over $46 billion in capital improvements
from now until 2016, federal funding has declined for navigable waterways and landside freight
connections needed to move goods to and from the ports.

Rail: Railroads are experiencing a competitive resurgence as both an energy-efficient freight
transportation option and a viable city-to-city passenger service. In 2012, Amtrak recorded its highest
year of ridership with 31.2 million passengers, almost doubling ridership since 2000, with growth
anticipated to continue. Both freight and passenger rail have been investing heavily in their tracks,
bridges, and tunnels as well as adding new capacity for freight and passengers. In 2010 alone, freight
railroads renewed the rails on more than 3,100 miles of railroad track, equivalent to going coast to
coast. Since 2009, capital investment from both freight and passenger railroads has exceeded $75
billion, actually increasing investment during the recession when materials prices were lower and
trains ran less frequently. With high ridership and greater investment in the system, the grade for rail
saw the largest improvement, moving up to a C+in 2013.

Roads: Targeted efforts to improve conditions and significant reductions in highway fatalities resulted
in a slight improvement in the roads grade to a D this year. However, forty-two percent of America’s
major urban highways remain congested, costing the economy an estimated $101 billion in wasted
time and fuel annually. While the conditions have improved in the near term, and federal, state, and
local capital investments increased to $91 billion annually, that level of investment is insufficient and
still projected to result in a decline in conditions and performance in the long term. Currently, the
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Federal Highway Administration estimates that
$170 billion in capital investment would be
needed on an annual basis to significantly
improve conditions and performance.

Transit: The grade for transit remained ata D '
as transit agencies struggled to balance
increasing ridership with declining funding.
America’s public transit infrastructure plays a
vital role in our economy, connecting millions
of people with jobs, medical facilities, schools,
shopping, and recreation, and it is critical to
the one-third of Americans who do not drive
cars. Unlike many U.S. infrastructure systems,
the transit system is not comprehensive, as 45% of American households lack any access to transit,
and millions more have inadequate service levels. Americans who do have access have increased their
ridership 9.1% in the past decade, and that trend is expected to continue. Although investment in
transit has also increased, deficient and deteriorating transit systems cost the U.S. economy $90
billion in 2010, as many transit agencies are struggling to maintain aging and obsolete fleets and
facilities amid an economic downturn that has reduced their funding, forcing service cuts and fare
increases.

venue in Seattle, WA after a Seahawks game

Public Parks and Recreation: The popularity of
parks and outdoor recreation areas in the
United States continues to grow, with over 140
million Americans making use of these facilities
a part of their daily lives. These activities
contribute $646 billion to the nation’s
economy, supporting 6.1 million jobs. Yet
states and localities struggle to provide these
benefits for parks amid flat and declining
budgets, reporting an estimated $18.5 billion in
unmet needs in 2011. The federal government
is also facing a serious challenge as well since
the National Park Service estimates its
maintenance backlog at approximately $11
billion. The grade for parks remained unchanged at a C-.

Arches National Park in Utah receives over 700,000 visitors annually.

Schools: Almost half of America’s public school buildings were built to educate the baby boomers —a
generation that is now retiring from the workforce. Public school enroliment is projected to gradually
increase through 2019, yet state and local school construction funding continues to decline. National
spending on school construction has diminished to approximately $10 billion in 2012, about half the
level spent prior to the recession, while the condition of school facilities continues to be a significant
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concern for communities. Experts now estimate the investment needed to modernize and maintain
our nation’s school facilities is at least $270 billion or more. However, due to the absence of national
data on school facilities for more than a decade, a complete picture of the condition of our nation’s
schools remains mostly unknown. Schools received a D again this year.

Energy: America relies on an aging electrical grid and pipeline distribution systems, some of which
originated in the 1880s. Investment in power transmission has increased since 2005, but ongoing
permitting issues, weather events, and limited maintenance have contributed to an increasing
number of failures and power interruptions. While demand for electricity has remained level, the
availability of energy in the form of electricity, natural gas, and oil will become a greater challenge
after 2020 as the population increases. Although about 17,000 miles of additional high-voltage
transmission lines and significant oil and gas pipelines are planned over the next five years, permitting
and siting issues threaten their completion. Thus, the grade for energy remained a D+.

Overview: Key Solutions

The 21st Century Vision for America’s Infrastructure
In the 21st century, we see an America that thrives because of high quality infrastructure.

Infrastructure is the foundation that connects the nation’s businesses, communities, and people,
driving our economy and improving our quality of life. For the U.S. economy to be the most
competitive in the world, we need a first class infrastructure system — transport systems that move
people and goods efficiently and at reasonable cost by land, water, and air; transmission systems that
deliver reliable, low-cost power from a wide range of energy sources; and water systems that drive
industrial processes as well as the daily functions in our homes. Yet today, our infrastructure systems
are failing to keep pace with the current and expanding needs, and investment in infrastructure is
faltering.

In the short term we need a national commitment to bring existing infrastructure into a state-of-good-
repair, and in the long term we must modernize and build in a targeted and strategic manner. This
means leadership at the federal, state, and local levels of government, by businesses and individuals,
to communicate the importance of our nation’s infrastructure, to craft innovative solutions that
reflect the diverse needs of the nation, and to make the investments the system needs. By employing
strategies to use every dollar more efficiently and by deploying creative solutions to infrastructure
development such as public—private partnerships, we can implement the right projects on time at the
right price.

We must commit today to make our vision of the future a reality — an American infrastructure system

that is the source of our prosperity.
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Raising the Grades: Key Solutions

Our nation’s infrastructure problems are solvable if we have leadership and commit to making good
ideas a reality. Raising the grades on our infrastructure will require that we seek and adopt a wide
range of solutions. ASCE has developed three key solutions to begin raising the grades:

1. Increase Leadership in Infrastructure Renewal

America’s infrastructure needs bold leadership and a compelling vision at the national level. During
the 20th century, the federal government led the way in building our nation’s greatest infrastructure
systems from the New Deal programs to the Interstate Highway System and the Clean Water Act.
Since that time, federal leadership has decreased, and the condition of the nation’s infrastructure has
suffered. Currently, most infrastructure investment decisions are made without the benefit of a
national vision. That strong national vision must originate with strong leadership at all levels of
government and the private sector. Without embracing a strong national vision, the infrastructure will
continue to deteriorate.

2. Promote Sustainability and Resilience

America’s infrastructure must meet the ongoing needs for natural resources, industrial products,
energy, food, transportation, shelter, and effective waste management, and at the same time protect
and improve environmental quality. Sustainability, resiliency, and ongoing maintenance must be an
integral part of improving the nation’s infrastructure. Today’s transportation systems, water
treatment systems, and flood control systems must be able to withstand both current and future
challenges. As infrastructure is built or rehabilitated, life-cycle cost analysis should be performed for
all infrastructure systems to account for initial construction, operation, maintenance, environmental,
safety, and other costs reasonably anticipated during the life of the project, such as recovery after
disruption by natural or manmade hazards. Both structural and non-structural methods must be
applied to meet challenges. Infrastructure systems must be designed to protect the natural
environment and withstand both natural and man-made hazards, using sustainable practices, to
ensure that future generations can use and enjoy what we build today, as we have benefited from
past generations. Additionally, research and development should be funded at the federal level to
develop new, more efficient methods and materials for building and maintaining the nation’s
infrastructure.

3. Develop and Fund Plans to Maintain and Enhance America’s Infrastructure

While infrastructure investment must be increased at all levels, it must also be prioritized and
executed according to well-conceived plans that both complement the national vision and focus on
systemwide outputs. The goals should center on freight and passenger mobility, intermodality, water
use, and environmental stewardship, while encouraging resiliency and sustainability. The plans must
reflect a better defined set of federal, state, local, and private sector roles and responsibilities and
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instill better discipline for setting priorities and focusing funding to solve the most pressing problems.
The plans should also complement our broad national goals of economic growth and leadership,
public safety, resource conservation, energy independence, and environmental stewardship.
Infrastructure plans should be synchronized with regional land use planning and related regulation
and incentives to promote non-structural as well as structural solutions to mitigate the growing
demand for increased infrastructure capacity.

Finally, the plans must renew the commitment to infrastructure investments in all categories. All
available financing options must be explored and debated. Innovative financing programs must be
developed and authorized that not only make resources readily available, but also encourage the
most effective and efficient use of those resources. Federal investment must be used to complement,
encourage, and leverage investment from the state and local government levels as well as from the
private sector. In addition, users of the infrastructure must be willing to pay the appropriate price for
their use.

About The Report Card: Methodology

The purpose of the 2013 Report Card for America’s Infrastructure is to inform the public of the current
condition of America’s infrastructure and to deliver the information in a concise and easily accessible
manner. Using an easily understood school report card format, each of the 16 categories of
infrastructure covered in the Report Card is assessed using rigorous grading criteria and the most
recent aggregate data sources to provide a comprehensive assessment of America’s infrastructure
assets.

Grading Scale

To develop the Report Card grades, a quantitative and qualitative approach to each of the eight
fundamental criteria is used to arrive at each of the 16 category grades. These 16 grades are averaged
to create a grade point average (GPA) for U.S. infrastructure overall. Each category uses the same
criteria for grading, which accounts for the positive improvement and negative decline of the category
grades and overall GPA.

A

EXCEPTIONAL: FIT FOR THE FUTURE
The infrastructure in the system or network is generally in excellent condition, typically new or
recently rehabilitated, and meets capacity needs for the future. A few elements show signs of general
deterioration that require attention. Facilities meet modern standards for functionality and resilient
to withstand most disasters and severe weather events.
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GOOD: ADEQUATE FOR NOW
The infrastructure in the system or network is in good to excellent condition; some elements show
signs of general deterioration that require attention. A few elements exhibit significant deficiencies.
Safe and reliable with minimal capacity issues and minimal risk.

C

MEDIOCRE: REQUIRES ATTENTION
The infrastructure in the system or network is in fair to good condition; it shows general signs of
deterioration and requires attention. Some elements exhibit significant deficiencies in conditions and
functionality, with increasing vulnerability to risk.

D

POOR: AT RISK
The infrastructure is in poor to fair condition and mostly below standard, with many elements
approaching the end of their service life. A large portion of the system exhibits significant
deterioration. Condition and capacity are of significant concern with strong risk of failure.

F

FAILING/CRITICAL: UNFIT FOR PURPOSE
The infrastructure in the system is in unacceptable condition with widespread advanced signs of
deterioration. Many of the components of the system exhibit signs of imminent failure.

History

The concept of a report card to grade the nation’s infrastructure originated in 1988 with the
congressionally chartered National Council on Public Works Improvement report, Fragile Foundations:
A Report on America’s Public Works. When the federal government indicated they would not be
updating the report after a decade, ASCE used the approach and methodology to publish the first
Report Card on America’s Infrastructure in 1998. With each new report in 2001, 2005, 2009, and now
2013, the methodology of the Report Card has been rigorously assessed so as to take into
consideration all of the changing elements that affect America’s infrastructure.

In 1988, when Fragile Foundations was released, the nation’s infrastructure earned a “C,”
representing an average grade based on the performance and capacity of existing public works.
Among the problems identified within Fragile Foundations were increasing congestion and deferred
maintenance and age of the system; the authors of the report worried that fiscal investment was
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inadequate to meet the current operations costs and future demands on the system. Since 1998 ASCE
has released five Report Cards and found each time that these same problems persist.

Grading Criteria

ASCE’s Report Card Advisory Council oversees the data analysis and development of the Report Card
with the support of the ASCE Infrastructure Initiatives staff. The Advisory Council is made up of over
30 civil engineers with substantial experience in various types of infrastructure who volunteer their
time and expertise for over a year to complete the Report Card. The Council members review and
assess all relevant data and reports, consult with technical and industry experts, and assign grades
according to the following eight criteria:

e Capacity — Evaluate the infrastructure’s capacity to meet current and future demands.
e Condition — Evaluate the infrastructure’s existing or near future physical condition.

e Funding — Evaluate the current level of funding (from all levels of government) for the
infrastructure category and compare it to the estimated funding need.

e Future Need — Evaluate the cost to improve the infrastructure and determine if future funding
prospects will be able to meet the need.

e Operation and Maintenance — Evaluate the owners’ ability to operate and maintain the
infrastructure properly and determine that the infrastructure is in compliance with
government regulations.

e Public Safety — Evaluate to what extent the public’s safety is jeopardized by the condition of
the infrastructure and what the consequences of failure may be.

e Resilience — Evaluate the infrastructure system’s capability to prevent or protect against
significant multihazard threats and incidents and the ability to expeditiously recover and
reconstitute critical services with minimum damage to public safety and health, the economy,
and national security.

e Innovation — Evaluate the implementation and strategic use of innovative techniques and
delivery methods.
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Research and Grading Process

1. Review and analyze the available data, surveys, and reports for each category in order to:
o ldentify the scope and current condition of infrastructure (e.g. number of bridges, miles
of pipe);
o Review current budgeted expenditures for maintenance and replacements as well as
the investment needed to replace existing infrastructure;
o Identify investment needed to upgrade infrastructure to meet current and future
capacity needs.
2. Interview infrastructure stakeholders and industry leaders to discuss the available data,
trends, and needs of infrastructure.
o Identify all available data sources;
o Examine current trends and developments.
3. Develop a summary report citing the condition, capacity, and trends relating to the grading
criteria that includes:
o Existing and future needs and current funding levels;
o Progress made in category from previous Report Card;
o Consequences of inaction.
4. Establish a grading framework based on past grades and the eight identified grading criteria
using the traditional letter-grade scale, as outlined above.
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The average age of the 84,000 dams in the country is 52 years old. The nation’s dams are aging and
the number of high-hazard dams is on the rise. Many of these dams were built as low-hazard dams
protecting undeveloped agricultural land. However, with an increasing population and greater
development below dams, the overall number of high-hazard dams continues to increase, to nearly
14,000 in 2012. The number of deficient dams is estimated at more than 4,000, which includes 2,000
deficient high-hazard dams. The Association of State Dam Safety Officials estimates that it will require
an investment of $21 billion to repair these aging, yet critical, high-hazard dams.

Dams: Conditions & Capacity

Our nation’s dams provide essential benefits
such as drinking water, irrigation,
hydropower, flood control, and recreation.
The safe operation and proper maintenance
of these dams is critical to sustaining these
benefits while preventing the possibility of a
dam failure. Thousands of our nation’s dams
are in need of rehabilitation to meet current
design and safety standards. They are not
only aging, but are subject to stricter criteria
as a result of increased downstream
development and advancing scientific
knowledge predicting flooding, earthquakes, and dam failures.

Crab Orchard Dam, lllinois

Dams are classified based on their hazard potential, or anticipated consequences in the case of failure.
The failure of a dam that is classified as high-hazard is anticipated to cause a loss of life. As of 2012,
there are 13,991 dams in the United States that are classified as high-hazard, showing a continued
increase in the overall number of dams with that classification. The number has increased from

10,118 high-hazard dams just ten years ago. Another 12,662 dams are currently labeled as significant
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hazard, meaning a failure would not necessarily cause a loss of life, but could result in significant
economic losses.

The average age of our nation’s dams is HIGH HAZARD DAMS BY STATE

52 years. By 2020, 70% of the total dams
in the United States will be over 50 years
old. Fifty years ago dams were built with
the best engineering and construction
standards of the time. However, as the
scientific and engineering data have
improved, many dams are not expected
to safely withstand current predictions
regarding large floods and earthquakes.
In addition, many of these dams were
initially constructed using less-stringent
design criteria for low-hazard dams due
to the lack of development below the dam.

The U.S. Census Bureau estimates a population increase of 130 million people within the United
States by 2050. This population growth will likely move development further into the unpopulated
areas below aging dams, increasing the populations at risk and reclassifying many low or significant
hazard dams as high-hazard. However, “high-hazard” does not necessarily mean the dam is deficient,
but instead that the consequences are expected to include loss of life should the dam fail.

Dam failures can not only risk public safety, but they can cost our economy millions of dollars in
damages. For example, the lowa Lake Delhi dam failure in 2010 cost an estimated $50 million in
damages and $120 million in economic losses, and swept away half a dozen homes. Since dam failures
can cause severe consequences to public safety and the economy, emergency action plans (EAPs) for
use in the event of an impending dam failure or other uncontrolled release of water remain vital.
While the number of high-hazard dams with an EAP has increased, only 66% of dams have EAPs, far

below the national goal of 100%.
PERCENT OF HIGH HAZARD DAMS WITH AN EMERGENCY ACTION PLAN BY STATE

The complexity of monitoring the ». S tae et it
conditions of our nation’s dams is
partly because they are owned and
operated by many different entities.
While some of the nation’s dams are
owned and operated by federal,
state, and local governments, the
majority, 69%, are owned by a
private entity. The federal
government owns 3,225 dams, or
approximately 4% of the nation’s
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dams. It may be surprising to some that STATE DAM SAFETY BUDGETS
the U.S. Army Corps of Engineers owns e i g T
only 694 dams. ‘

Other than 2,600 dams regulated by the
Federal Energy Regulatory Commission,
the remaining dams in the nation are not
regulated by the federal government, but
instead rely on state dam safety programs
for inspection. State dam safety programs
have primary responsibility and
permitting, inspection, and enforcement
authority for 80% of the nation’s dams.
Therefore, state dam safety programs
bear a large responsibility for public safety, but unfortunately, many state programs lack sufficient
resources, and in some cases enough regulatory authority, to be effective. In fact, the average number
of dams per state safety inspector totals 207. In South Carolina, just one and a half dam safety
inspectors are responsible for the 2,380 dams that are spread throughout the state. Alabama remains
the only state without a dam safety regulatory program.

=

Dams: Investment & Funding

The federal National Dam Safety program,
which provides grants to states to improve
programs through training, technical
assistance, inspection, and research,
expired in September 2011. This program,
administered by the Federal Emergency
Management Agency (FEMA), is dedicated
to protecting the lives of American citizens
and their property from the risks
associated with the failure or mis-
operation of America’s dams. Additionally,
a national dam rehabilitation and repair
program, which would fund the repair,
removal, or rehabilitation of the nation’s
publicly owned, nonfederal, high-hazard
dames, still has not been established.

chen Dam in southern lllinois.

Funding needs are significant, and vary according to who owns and operates the dam. The Association
of State Dam Safety Officials estimates that the total cost to rehabilitate the nation’s non-federaland
federal dams is over $57 billion. To rehabilitate just those dams categorized as most critical, or high-
hazard, would cost the nation $21 billion, a cost that continues to rise as maintenance, repair, and
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rehabilitation are delayed. Overall, state dam safety program staffing has increased over the past
several years. However, in 2011 state programs spent over $44 million on their regulatory programs, a
decrease from recent years.

The U.S. Army Corps of Engineers estimates that more than $25 billion will be required to address
dam deficiencies for Corps-owned dams. At current investment rates, these repairs would take over
50 years to complete. The Bureau of Reclamation has identified approximately 20 of its high and
significant hazard dams where risk reduction actions are justified. The cost of those actions is
estimated at $2 billion over the next 15 years.

The dam safety engineering practice is moving towards a risk-based decision-making process for the
design, rehabilitation, and operation of dams. Risk-based decisions enable the dam owner to better
utilize limited funding, and prioritize projects, by focusing on repairs and operational changes that
reduce risk to acceptable levels, thus improving community resilience. Engineers, dam owners,
regulators, and emergency management professionals should be engaging those communities
affected by a dam failure, in order to provide a fair portrayal of risk. Through broader community
collaboration, stakeholders will be better able to support land use decisions, emergency action
planning, and maintenance and rehabilitation funding, which will reduce community risk in the long
term.

Dams: Success Stories

Big Hole River Diversion Dam Replacement

The Big Hole River Diversion Dam was originally
built in the late 1890s to meet the needs of the
local copper mines. By 2009 the dam’s intake
structure was outdated and structurally failing,
threatening the main water source for the city
of Butte, Montana, if the dam should fail. With
more frequent emergency repairs, increasing
public safety concerns for the river’s "
recreational users, and the fish passage being L e

restricted, it was decided that a replacement The Big Hole River Diversion Dam was originally buil in the late 1830 to mest the needs of copper mirers.

The new dam uses a new concrete intake structure and new rock weir to provide a more reliable water flow

project was necessary. Bl s

The old structure was removed and replaced with a new concrete intake structure and a new rock
weir. The new intake structure now provides a more reliable water flow from the river to the existing
pump house. The newly constructed dam also took into account recreational use and boater safety,
creating a boat and fish passage channel. Most importantly, the dam has provided Butte the security
of drawing water from the Big Hole River for years to come.
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Living With Dams: Know Your Risks

There are over 84,000 dams scattered across the country, and most people are not aware of their
existence, nor of what to do if there is a problem. The National Dam Program recognizes the vital role
that public awareness plays regarding dam safety and has been working to increase public awareness
surrounding dams.

The Association of State Dam Safety Officials teamed up with FEMA to produce Living with Dams:
Know Your Risks. The booklet was created to help answer questions about dams: what purposes they
serve, associated risks, guidance for those living near dams, and where to find further information.

Printed copies of the booklet were distributed by FEMA, for the first time, at the National Dam Safety
Awareness Day activities on May 31, 2012. Since then, copies have been distributed across the
country, raising public awareness of this hidden infrastructure.

Dams: Conclusion

As our nation’s dams continue to age and
the size of the population protected by
dams continues to increase, more people
downstream are at a potential risk. Many
state dam safety programs are operating
with limited resources and authority,
thereby reducing critical inspections and
regulatory actions necessary to maintain
the safety of dams. Additionally, the
number of dams needing repair continues
to grow, while the funding required also
increases over time. Some modest gains
have been realized by increasing the number of emergency action plans for high-hazard dams and
completing some dam safety repairs; however, a significant commitment from the federal, state,
local, and private sector to America’s dams is long overdue.

Raising the Grades: Solutions that Work Now

e Reauthorize the National Dam Safety Program by 2014 and fully fund the program for each
year under the reauthorization.

o Establish a national dam rehabilitation and repair funding program to cost share repairs to
publicly owned, nonfederal, high-hazard dams.

o Develop emergency action plans for every high-hazard dam by 2017.

e Implement a national public awareness campaign to educate individuals on the location and
condition of dams in their area.
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e Encourage incentives to governors and state legislatures to provide sufficient resources and
regulatory authorities to their dam safety programs.

e Require federal agencies that own, operate or regulate dams to meet the standards of
Federal Guidelines for Dam Safety.
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At the dawn of the 21st century, much of our drinking water infrastructure is nearing the end of its
useful life. There are an estimated 240,000 water main breaks per year in the United States. Assuming
every pipe would need to be replaced, the cost over the coming decades could reach more than $1
trillion, according to the American Water Works Association (AWWA). The quality of drinking water in
the United States remains universally high, however. Even though pipes and mains are frequently
more than 100 years old and in need of replacement, outbreaks of disease attributable to drinking
water are rare.

Drinking Water: Conditions & Capacity

Nearly 170,000 public drinking water systems
are located across the United States. Of these,
54,000 are community water systems that
collectively serve more than 264 million
people.

Although new pipes are being added to
expand service areas, drinking-water systems
degrade over time, with the useful life of
component parts ranging from 15 to 95 years.
Especially in the country’s older cities, much of
the drinking water infrastructure is old and in
need of replacement. Failures in drinking
water infrastructure can result in water : b iy
disruptions, impediments to emergency response, and damage to other types of infrastructure.
Broken water mains can damage roadways and structures and hinder fire-control efforts.
Unscheduled repair work to address emergency pipe failures may cause additional disruptions to
transportation and commerce.
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It is estimated that more than one million Wil L TR Ty LR E 20T TS
miles of water mains are in place in the

United States. The conditions of many of
these pipes are unknown, as they are
buried underground out of sight, and FY2008 $0.84 BILLION
owned and operated by various local Y2009 $2.83 BILLION
entities. Some pipes date back to the Civil

War era and often are not examined until i 3139 BILLION
there is a problem or a water main break. Y201 §0.96 BILLION
These breaks are becoming more N 017 BLLON
common, as there are an estimated

240,000 water main breaks per year in TOTAL $6.94BILLION
the United States.

FISCAL YEAR TOTAL STATE REGULATED HIGH HAZARD POTENTIAL DAMS

Determining pipe condition through cost-effective structural assessment will allow worst-condition
pipes to be addressed first, avoiding potential failures and associated risks, damages, and costs. These
structural condition assessments will also help avoid premature replacement of structurally sound
pipes to save resources and time. As a result of these benefits, demand for and value from these
assessments is expected to increase significantly over the next 20 years.

The Environmental Protection Agency (EPA) estimates that approximately 4,000 to 5,000 miles of
drinking water mains are replaced annually. The annual replacement rate is projected to peak around
2035 at 16,000 to 20,000 miles of aging pipe replaced each year. Meanwhile, pipes installed during
the middle of the 20th century are likely to begin to fail in large numbers.

There are other pressures on the nation’s drinking water systems that impact the cost of

infrastructure. Financial impacts of meeting regulatory requirements are a continuing issue for many
communities. In the case of drinking water systems, the most pressing rules are new, either recently
issued or pending, as the result of standard setting by the EPA to implement the Safe Drinking Water

Act Amendments of 1996. NATIONAL 20-YEAR WATER INVESTMENT NEEDS
These rules impose new or

stricter drinking water limits

) SYSTEM SIZE AND TYPE NEED
on numerous Contam|nants,
including arsenic, radioactive  URECOMNTYWATRSISEISE0ING 00000 0RNORE FEROIS $116.3 BLION
contaminants, and microbials  HEDIUMCOMMONTY WATER SYSTEMS SERVING 3301 0 100,000 PERSDNS $145.1 BILION
and disinfection byproducts, SHALLCOMMUNTY WATER SYSTEMS SERVING 3,300 AND FEWER PERSONS S50 ABILLION
among others. Funding has
. NONPROFIT CONMUNTY WATER SYSTENS $4.1BILLION

remained the same, often
requiring localities to put less ~ TOIALSTATEREEDS ‘ $324.9 BILLION ‘
toward routine maintenance.  WATVEAMERCANAND ALASKANNATIVE VILLAGE WATER SYSTENS 2.9 BLLION

COSTSASSOCIATED WITH PROPOSED AND ADOPTED SAFE DRINKING WATER ACT RULES §7BILLON

TOTAL NATIONALNEEDS ET

Source: Environmental Protection Agency, 2007 Drinking Water Infrastructure Needs Survey and Assessment (In Billions of 2007 Dollars)
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Drinking Water: Investment & Funding [RIUURILEIETEDNGEAR TN R0

In 2012, the American Water Works
Association (AWWA) concluded that el
the aggregate replacement value for
more than one million miles of pipes : el
was approximately $2.1 trillion if all
pipes were to be replaced at once. S394 BILLION
Since not all pipes need to be replaced
immediately, it is estimated that the $159 BILLION
most urgent investments could be

70.0% B0.0% 50.0% 100,
spread over 25 years at a cost of b s e o i, B s L 18

approximately $1 trillion.

“The need will double from roughly $13 billion a year today to almost $30 billion (in 2010 dollars)
annually by the 2040s, and the cost will be met primarily through higher water bills and local fees.

“Delaying the investment can result in degrading water service, increasing water service disruptions,
and increasing expenditures for emergency repairs. Ultimately we will have to face the need to ‘catch
up’ with past deferred investments, and the more we delay the harder the job will be when the day of
reckoning comes.”

By 2050, the aggregate investment needs would total more than $1.7 trillion, according to the AWWA.

By contrast, the Environmental Protection Agency (EPA) needs estimates are more conservative as
they do not factor in population growth. Their results in 2007 found a 20-year capital investment need
of almost $334.8 billion for
approximately 53,000 community water
systems and 21,400 not-for-profit
noncommunity water systems (including i S
schools and churches). Among the major 251
necessary investments, the nation g
required $199 billion for transmission §
and distribution systems, $67 billion for =
treatment systems, and $39 billion for

water storage.

STATE REVOLVING LOAN FUND (SRF) FUNDING LEVELS, 2008-12

1817 BRLIA

2008 2008 210 201 ae
FINANCAAL YEAR

1 T P

The needs are greater than $1,000 per
person in five regions: Far West, Great
Lakes, Mid-Atlantic, Plains, and Southwest. Capital spending has not kept pace with needs for water
infrastructure. The trend toward state and local governments’ assuming the bulk of the investment
requirements in the coming decades will continue, with local governments’ paying an increasing share
of the costs. In 2008, state and local governments estimated their total expenditures at $93 billion

" anal ot 2009
Bource: LS. Gongress, THOMAS, S of Apamorancns St
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annually for wastewater and drinking water infrastructure. Congressional appropriations have
declined over the five-year period 2008 to 2012, totaling only $6.9 billion—an average of $1.38 billion
annually or $27.6 billion over 20 years, 8% of EPA’s identified needs over 20 years.

Drinking Water: Success Stories

Chicago Department of Water Management Ten-Year Plan

The Chicago Department of Water
Management delivers almost one

AN

billion gallons of fresh water to the S Verttrscerse Drppetens
many of Chicago’s water mains are
more than 100 years old. The city has
replaced about 30 miles of water
mains a year in recent years. That

| WY g

0 | ’"

of mains a year between 1890 and ' e o ,ﬂw ih‘ "'l“ 5
1920; and that thOSG pipes were not Residents and business owners watch as workers begin to repair a water main break on S. Ashland Ave. in
expected to serve for more than a )
century. In 2012, the city embarked

residents of Chicago and 125 S O ember Lowunge , =
-

suburban communities every day. But

,. ‘M 1 : "

: %

ey & ‘F
pace is not nearly quick enough, given \
that Chicago put down about 75 miles
on a 10-year plan to replace 900 miles of century-old drinking water pipes. The program will finance
the replacement of approximately 90 miles of aging pipes annually.

The city planned ahead and used a variety of financing mechanisms to launch the program. Water
revenues have risen over the past 10 years due to rate increases from 2008 to 2010. Water and sewer
fees generated almost $650 million for City Hall last year. By cutting the payroll of the Water
Management Department, the city has kept operating expenses stable at about $250 million a year.
By increasing revenues and keeping costs stable, another $225 million a year has been invested in
upgrading the water system and sewers.

Prairie Waters Project in Aurora, Colorado

The Riverbank Filtration Tunnel and Pump
Station project at the B.E. Payne Treatment
Plant in Louisville, Kentucky, was developed
to exceed new regulations required by the
Safe Drinking Water Act that will take effect
in 2012. Riverbank filtration is a “green
supply” purification process that uses the
natural filtering processes of the riverbank to

The Peter Binney Water Purification Facility, part of Aurora Waters Prairie Water Project
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remove many of the particles and contaminants from the raw river water, which produces 70 million
gallons of clean water each day. The Louisville Water Company is the first water utility in the world to
combine a gravity tunnel with wells as a source for drinking water.

This $55 million-dollar project was designed to save money because the naturally filtered water
requires less treatment and the stable water temperature results in fewer water main breaks. Water
from the Ohio River is filtered through the natural sand and gravel of the riverbank and then is
pumped into the plant for additional treatment. This filtration process improves public safety by
reducing risks associated with hazardous chemical spills and removing herbicides, pathogens, and
pesticides in the water.

Planners also worked closely with the local community to find a solution that would preserve the
aesthetics of the neighborhood. Since River Road is part of a National Scenic Byway with historic
homes along the river, the decision to use a deep underground tunnel to collect the water as opposed
to above-ground wells was important.

Riverbank Filtration Tunnel and Pump Station in Louisville, Kentucky

The Riverbank Filtration Tunnel
and Pump Station project at the
B.E. Payne Treatment Plant in
Louisville, Kentucky, was
developed to exceed new
regulations required by the Safe
Drinking Water Act that will take
effect in 2012. Riverbank
filtration is a “green supply”
purification process that uses the
natural filtering processes of the
riverbank to remove many of the
particles and contaminants from
the raw river wate r, Wthh Workers semr‘w‘?‘?ke tunnel lining during the Riverbank Filtration Tunnel and Pump Station project

produces 70 million gallons of g

clean water each day. The Louisville Water Company is the first water utility in the world to combine a
gravity tunnel with wells as a source for drinking water.

This $55 million-dollar project was designed to save money because the naturally filtered water
requires less treatment and the stable water temperature results in fewer water main breaks. Water
from the Ohio River is filtered through the natural sand and gravel of the riverbank and then is
pumped into the plant for additional treatment. This filtration process improves public safety by
reducing risks associated with hazardous chemical spills and removing herbicides, pathogens, and
pesticides in the water.
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Planners also worked closely with the local community to find a solution that would preserve the
aesthetics of the neighborhood. Since River Road is part of a National Scenic Byway with historic
homes along the river, the decision to use a deep underground tunnel to collect the water as opposed
to above-ground wells was important.

New York City Department of Environmental Protection Capital Improvement Program

With one of the oldest water systems in the nation, New York City is carrying out the largest
construction project in the city’s history to maintain and improve the city’s water system.
Approximately $21 billion has been allocated for water system capital projects, including $2.5 billion
invested and committed to City Water Tunnel No. 3.

The city also has acquired nearly 79,000 acres
of land upstate to protect the city’s watershed,
allowing New York City to remain one of only
five large cities in the country to obtain the
majority of its water from unfiltered sources.
The city also invested in a new filtration plant
and a disinfection facility which will provide an
extra level of drinking water protection for
water from the Catskill and Delaware
watersheds. The program also includes funding
for upgrading the city’s 14 wastewater
treatment plants and reducing combined
sewer overflows, which has helped bring harbor water quality to an all-time high since testing began
100 years ago and allowed wastewater treatment plants to meet the federal Clean Water Act’s
secondary treatment standards for the first time ever.

Construction worker secures pipes during work on City Water Tunnel No. 3

Glendale Water Improvement Project in Reno, Nevada

The city of Reno, Nevada, had an outdated water system that included a diversion made from rock
and concrete rubble which leaked, forcing the city to temporarily install pumps in order to help ensure
adequate water during peak times. During dry years or droughts, operations personnel had to pump
the river and seal the existing structure with plastic sheeting and sand bags, requiring the undesirable
use of heavy equipment in the river channel. Even with these measures, the system still lost valuable
water during drought years that could otherwise have been used if a more reliable structure was in
place. The system was also prone to severe damage during flooding and made for difficult access for
both recreational users — boaters and swimmers — and fish.

The Glendale Water Improvement Project, completed in 2011, replaced the river diversion into the
plant with full capture of water, allowing the plant to operate at its full potential. The diversion is
located just upstream of the Glendale bridge, southwest of the intersection of Glendale Avenue and
Galletti Way.
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Drinking Water: Conclusion

America’s drinking water systems are aging and must be upgraded or expanded to meet increasing
federal and state environmental requirements that add to the funding crisis. Not meeting the
investment needs of the next 20 years risks reversing the environmental, public health, and economic
gains of the last three decades.

In all likelihood, businesses and households will be forced to adjust to unreliable water delivery by
strengthening sustainable practices employed in production and daily water use. The solutions
already being put forward and implemented in the United States and abroad include voluntary
limitations or imposed regulations governing the demand for water, as well as technologies that
recycle water for industrial and residential purposes (e.g., using recycled shower water for watering
lawns). These types of policies have reduced the demand for water and therefore have lessened the
impacts on existing infrastructure.

Raising the Grades: Solutions that Work Now

o Raise awareness for the true cost of water. Current water rates do not reflect the true cost of
supplying clean, reliable drinking water. Replacing the nation’s antiquated pipes will require
significant local investment, including higher water rates.

e Reinvigorate the State Revolving Loan Fund (SRF) program under the Safe Drinking Water Act
by reauthorizing minimum federal funding of $7.5 billion over five years

¢ Eliminate the state cap on private activity bonds for water infrastructure projects to bring an
estimated $6 billion to $7 billion annually in new private financing to bear on the problem

o Explore the potential for a Water Infrastructure Finance Innovations Authority (WIFIA) that
would access funds from the U.S. Treasury at Treasury rates and use those funds to support
loans and other credit mechanisms for water projects. The loans would be repaid to the
Authority and then to the U.S. Treasury with interest

o Establish a federal Water Infrastructure Trust Fund to finance the national shortfall in funding
of infrastructure systems under the Clean Water Act and the Safe Drinking Water Act
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There has been undeniable success in the cleanup of the nation’s hazardous waste and brownfields
sites. However, annual funding for Superfund site cleanup is estimated to be as much as $500 million
short of what is needed, and 1,280 sites remain on the National Priorities List with an unknown
number of potential sites yet to be identified. More than 400,000 brownfields sites await cleanup and
redevelopment . The Environmental Protection Agency (EPA) estimates that one in four Americans
lives within three miles of a hazardous waste site.

Hazardous Waste: Conditions & Capacity

During more than a century of industrial
development in the United States, large ‘
volumes of hazardous waste were ', (X

gen.erated and disposed of, often in an XX A‘A‘A.
environmentally unsound manner. T

[\
Broadly defined, hazardous waste is
waste that is dangerous or potentially
harmful to our health or the
environment. This includes discarded This U.S. EPA Superfund designated site is just one of 1,312 across the U.S.
commercial products, such as cleaning it
fluids or pesticides, or the by-products of manufacturing processes. Recognizing that hazardous waste
disposal without planning and management endangers the public health; Congress passed the
Resource Conservation and Recovery Act (RCRA) in 1976 to manage hazardous waste from generation
to disposal. States may implement stricter requirements than the federal regulations, and to date 42
states are authorized to manage their own programs. Total hazardous waste production in the United
States in 2009 was slightly over 35 million tons.
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To clean up hazardous waste produced
and improperly disposed of prior to the
enactment of RCRA, Congress enacted

the Comprehensive Environmental I=

HAZARDOUS WASTE SITES PER STATE

HOW MANY HAZARDOUS WASTE SITES ARE IN YOUR STATE? SELECT A STATE T0 SEE THE NUMBER OF NATIONAL PRIORITY SITES PER STATE.

Response, Compensation, and Liability
Act (CERCLA) in 1980, creating the
Superfund hazardous substance
cleanup program administered by the
Environmental Protection Agency
(EPA). In the more than 30 years since
enactment, scientists and engineers
have developed increasingly
sophisticated approaches to identifying
and remediating contaminated sites.

States ranked from highest to bowest rumber of hatsrous waske silos.

EENN U5, Environmental Protection Agency, Nabions! Priomly List as of January 2013

The National Priority List (NPL), maintained by the EPA, lists the known sites that release or threaten
release of hazardous substances, pollutants, or con