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Water Infrastructure: Opportunities
and Challenges for a New Decade

aving cost-effective and
reliable drinking water
is integral to protecting
our nation’s health and
economic vitality. US Environmental
Protection Agency (USEPA)
Administrator Lisa P. Jackson has
established “supporting sustainable
and livable communities” as one of
the agency’s priorities. The drinking
water program’s work toward sus-
tainable drinking water systems and
infrastructure is central to this goal.
As all of us who work in the drink-
ing water sector know, a communi-
ty’s quality of life and economic
competitiveness are closely tied to its
drinking water system. In this col-
umn, I would like to share some
thoughts with you about water
infrastructure opportunities and
challenges for the decade to come.

INFRASTRUCTURE IMPROVEMENT
COSTS WILL BE SUBSTANTIAL

To understand where we are, we
need to reflect on where we have
been. Ten years ago AWWA pub-
lished its groundbreaking report
titled “Dawn of the Replacement
Era: Reinvesting in Drinking Water
Infrastructure.” That report deliv-
ered a sobering message: Much of
the water infrastructure in the
United States was approaching the
end of its useful life, and water utili-
ties would face an enormous chal-
lenge in ramping up their infrastruc-
ture investment during the early
decades of the twenty-first century
to address replacement needs.

18 APRIL 2010 | JOURNAL AWWA

Further validation for this conclu-
sion came in USEPA’s 2002 report,
“The Clean Water and Drinking
Water Infrastructure Gap Analysis.”
The gap analysis underscored that
infrastructure needs will be rising
for many years to come and the cost
to address them will be substantial.

Subsequent studies and reports
have confirmed and reinforced this
message. Most recently, USEPA’s
“2007 Drinking Water Infrastructure
Needs Survey and Assessment” indi-
cated $334.8 billion will be needed
for pipe, treatment, storage, source,
and other infrastructure over the 20
year period 2007-26. USEPA’s needs
survey only captures the need associ-
ated with meeting the public health
protection objectives of the Safe
Drinking Water Act. The additional
capital investment needs that water
utilities will face to address the chal-
lenges brought on by factors such as
our growing population and our
changing climate are beyond the sur-
vey’s scope and purpose.

WHAT IS SUSTAINABILITY?

What do we mean by infrastruc-
ture “sustainability?” The term sus-
tainability has become pervasive in
the national dialogue on water
infrastructure in recent years, and
its meaning continues to evolve.
Central to the evolving concept of
“sustainable” infrastructure is the
recognition that the built, physical
elements of drinking water systems
make up only a portion of our
infrastructure, and an exclusive
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focus on this aspect is not enough
to ensure that we can supply reli-
able and affordable drinking water
now and in the future. A robust
conception of infrastructure
acknowledges the importance of
understanding the built infrastruc-
ture in relationship to the natural
or ecological systems with which it
is connected as well as the role of
the institutions that plan, build,
and manage this infrastructure.

Over the past decade the water
sector has made significant advances
in understanding how to achieve and
maintain sustainable drinking water
systems and infrastructure. In 2007
AWWA, other major water sector
associations, and USEPA identified
10 attributes of effectively managed
water sector utilities. These attri-
butes are: product quality, infrastruc-
ture stability, community sustainabil-
ity, financial viability, operational
optimization, operational resiliency,
customer satisfaction, water resource
adequacy, stakeholder understanding
and support, and employee and lead-
ership development. The 10 attri-
butes represent the areas that the
water sector itself believes are key to
further improving utility perfor-
mance in the years to come. USEPA’s
priority attention to the areas of
infrastructure sustainability and
community sustainability is consis-
tent with the water sector’s own rec-
ognition of the importance of these
issues for the future.

Accounting for environmental
factors affecting surface water and



groundwater resources is essential
to infrastructure sustainability,
especially as the effects of climate
change continue to grow. Public
health engineers and planners are
increasingly recognizing the advan-
tages of source water protection as
the first of the multiple barriers of
protection through which safe
drinking water is provided.
Ecological approaches to protecting
water bodies from contamination
will be important tools in effective-
ly maintaining this barrier. In the
future climate change will affect not
just water quality but also water
availability and variability. Now, as
we seek to engineer the water sys-
tems of the twenty-first century,
adapting to global climate change
will be a significant driving force.
Understanding how the built infra-
structure will be affected by chang-
es in the underlying hydrologic sys-
tems and precipitation patterns
(e.g., increased intensity and fre-

quency of rainfall, changing runoff
and recharge patterns, and rising
sea levels) will be a foundation of
this effort. Working toward sustain-
ability will require us to steer our
thinking to new approaches that
conserve energy and water and that
are more flexible and adaptive to
change and uncertainty.

The institutions that plan, build,
and manage our water infrastruc-
ture will likewise evolve to become
more flexible in response to change
and uncertainty. Today’s leading
water utilities are already at the
forefront in applying world-class
planning and management
approaches. Our collective chal-
lenge over the coming decade will
be to significantly deepen the pene-
tration of these approaches to reach
all of our nation’s water utilities. In
order to provide the continuing level
of service customers will expect, util-
ities will need to have in place a
robust understanding of their physi-

cal infrastructure

Sustainable
Groundwater Resources

Schlumberger Water Services offers a
complete range of technologies and
services designed to assess and manage
groundwater resources.

e Groundwater exploration and
development

e \Water use and supply auditing
(balancing and conservation)

o Water quality evaluation and
management

e Local, basin, and regional flow
investigation and modeling

e Aquifer recharge, storage, and recovery
modeling and design

e Advanced geophysical logging and
interpretation
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and a long-term
vision for the man-
agement, repair,
and replacement
of these physical
assets, including
the natural assets
of their watersheds
and underlying
aquifers. Manage-
ment of the financ-
es and operation
of a water system
is itself critical
infrastructure.
Decision-making
capacity and
implementation
processes also
affect the scope of
planning and the
ability to appro-
priately influence
demand and pric-
ing for an essential
resource that the
public counts on
being of high
quality.
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EDUCATING THE PUBLIC IS KEY

The success of water utilities in
evolving to meet the challenges
ahead will be largely determined by
the understanding and support of
the customers they serve. The entire
water sector must work together to
help the public understand the full
range of benefits they enjoy as a
result of high-quality water supply
service. The cost of meeting the
infrastructure challenges before us
will be significant. Through under-
standing the relationship between
the physical, environmental, and
management aspects of sustainable
infrastructure, the desired service
can be provided as cost-effectively
as possible. If customers under-
stand the value proposition of high-
quality water supply service, they
will be more willing to engage in a
productive dialogue about how to
pay for it.

The road ahead will not be easy.
Institutions at every level of govern-
ment will be challenged to work
together in new ways. The pace of
change will be accelerating, and
resources will be at an absolute pre-
mium. The water sector in the
United States is strong and capable.
Drawing on our proud tradition—
and working together—the coming
decade will be one of great oppor-
tunity and accomplishment in pro-
viding our communities with this
vital resource.

—Cynthia C. Dougherty is
director of the USEPA Office of
Ground Water and Drinking
Water. In that capacity, she serves
as USEPA’s national program
manager for implementation of
the Safe Drinking Water Act.

She has been with USEPA since
1974 and has previously served as
director of the Permits Division
in the Office of Wastewater
Management and also in USEPA’s
Offices of Enforcement and
Planning and Management.
Dougherty can be reached at
Dougbherty. Cynthia@
epamail.epa.gov.





