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More than 2.2 million Americans live within the water access gap, 
without the taps and toilets that the rest of us take for granted. 
That gap has a very real price tag; every year the water access gap 
remains open, the US economy loses $8.58 billion. Each household 
without access to running water or basic plumbing costs the US 
economy $15,800 per year in health care costs, time spent collect-
ing and paying for bottled water, loss of time at work or at school, 
and premature death. Low-income families and their communities 
bear most of these costs. Every year, the water access gap causes 
219,000 cases of waterborne illness and 71,000 cases of mental ill-
ness; it costs us 68.7 million work hours and an estimated 610 lives.

Fortunately, that’s not the end of the story. As this report shows, 
the economic benefits of closing the water access gap outweigh the 
costs by nearly 5 to 1. For every public or private dollar invested in 
expanding access to running water and flush toilets, the economy 
gains $4.65 in net societal return. That’s $1.65 in direct benefits, such 
as lowered health care costs and more time to work or study, and 
$3 in implicit benefits by reducing premature loss of life. Closing 
the water access gap will transform lives by eliminating 36,400 
cases of diabetes a year and helping families save the $1,350 they 
spend on bottled water to drink, cook, and bathe (to name just a 
few examples). All told, closing the water access gap could create 
nearly $200 billion of economic value over the next 50 years.
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In the summer of 2015, I visited Brenda J. 
at her house in Smith Lake, New Mex-
ico. I arrived on a truck carrying 3,500 
gallons of drinking water, a lifeline for 
Brenda and hundreds of other Navajo 
families living in an area too remote 
to be reached by water lines. Brenda 
filled a heavy stock pot with water 
and hurried back into the kitchen to 
make tamales that she would later 
sell in town.

Brenda explained to me that her hus-
band had injured his foot at work the 
month before, and without running 
water at home to clean the wound, 
it became dangerously infected. He 
was taken to the hospital in Gallup, 
nearly 50 miles away, treated, and 
discharged. Unfortunately, no clean 
water meant Brenda couldn’t make 
tamales; no tamales meant no gas 
money; and no gas money meant she 
couldn’t bring her husband home. 
He had been sleeping on the streets 
as Brenda waited for the water truck 
to appear, and his lost work hours 
were a crippling hit to their family’s in 
come. Without access to clean, run-
ning water, something as simple as a 
minor work injury threatened Bren-
da’s family with economic ruin.

Running water and sanitation are es-
sential for life, health, and economic 
prosperity. These basic human rights, 
however, remain out of reach for 

more than 2.2 million people in the 
United States, including communities 
of color, lower-income people in ru-
ral areas, and tribal communities. The 
water access gap costs the US econ-
omy billions of dollars a year, a price 
paid first and foremost by impacted 
families, already some of the most 
economically vulnerable in the coun-
try. Fortunately, we now know that 
the economic benefits of closing the 
water access gap outweigh the costs 
by nearly 5 to 1 and have the potential 
to create economic prosperity for 
generations to come.

Our 2019 report Closing the Water 
Access Gap in the United States: A 
National Action Plan used quantita-
tive and qualitative data to uncover 
the significant gaps in access to water 
and sanitation that persist in the 
comparatively high-income US. We 
found detrimental impacts to people’s 
health, employment, leisure time, and 
general well-being, yet at the time we 
couldn’t measure the magnitude of 
those impacts or the extent to which 
they led to economic harm.

This report details how the benefits 
of extending water and sanitation 
access to every home in the United 
States outweigh the costs, creating 
a powerful economic argument for 
accelerating solutions. To that end, it 
also updates key recommendations 

for action from our earlier work in 
Closing the Water Access Gap in the 
United States. This report is the col-
lective effort of many from within the 
burgeoning domestic WaSH (water, 
sanitation, and hygiene) sector. It is 
for anyone seeking a more compre-
hensive understanding of the impact 
the water access gap has on individu-
als, their communities, and the nation 
at large. We hope a clearer account-
ing of these costs and benefits are 
especially helpful to those setting 
state and national priorities, appro-
priating funds, and directing the work 
of agencies.

The last time I visited Brenda was to 
inspect her off-grid water system 
installed by DigDeep’s Navajo Water 
Project. She took me into her bath-
room and asked me to flush her toi-
let. When I did, she lit up. Someday, 
millions of Americans without access 
to water will finally turn on their taps 
or flush their toilets with the same 
look of joy I saw on Brenda’s face. We 
must close the water access gap. As 
this report demonstrates, we can’t 
afford not to. 
 

 

 
 
 

George McGraw 
Founder & CEO, DigDeep
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THE HEADLINES

Extending water and sanitation access to every  
American will create economic prosperity; the 
economic benefits of closing the water access gap 
outweigh the costs by nearly 5 to 1.

That means for every dollar invested in expanding 
access to taps and toilets for the millions of people  
without them, the economy gains $4.65: $1.65 in 
direct benefits such as lowered health care costs and 
more time to work or study, and $3 in implicit bene-
fits by reducing premature loss of life.

Each household without access to water and sanita-
tion costs the US economy $15,800 per year, because 
of health care costs, time spent collecting and paying 
for bottled water, loss of time at work or at school, 
and premature death.

That means every year the US economy loses $8.58 
billion because millions of people still don’t have 
access to running water or flush toilets at home.

Closing the water access gap will create $366,400 in 
direct and implicit economic benefits per household 
on average—that’s a total of nearly $200 billion in 
potential economic benefits waiting to be captured.

5 to 1

$4.65

$15,800

$8.58 billion

$366,400
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The United States is the most prosperous 
democracy on Earth, so it’s shocking to 
learn that more than 2.2 million people in 
the US still live without running water and 
basic plumbing in their homes, and tens 
of millions more without adequate sanita-
tion. The water access gap impacts entire 
communities across all 50 states, DC, and 
Puerto Rico, and race is the strongest pre-
dictor of whether you and your family will 
have a tap or toilet at home. Indigenous 
households are 19 times more likely than 
white households to live without basic 
plumbing; Black and Latino households are 
twice as likely.1 In many parts of the US, the 
problem is getting worse—not better.2 3 4

DigDeep staff have witnessed the econom-
ic harms caused by the water access gap 
firsthand. Native children in the South-
west spend hours hauling water instead of 
studying, lowering the likelihood that they 
will graduate high school, attend college, 
and meet their true economic potential. 
Families in Appalachia are forced to flush 
sewage into nearby streams, causing higher 
rates of waterborne illness and racking up 
expensive medical bills. Families in Texas 
border colonias sacrifice valuable work 
hours to haul water, and many spend a sig-
nificant amount of their monthly income 
on bottled water. Tragically, many people in 
the US without access to water and sanita-
tion die prematurely each year, impacting 
their families’ economic and emotional 
well-being for generations. All these unac-
ceptable scenarios cost real money, and 
each is completely avoidable.

This report not only calculates the staggering 
cost of America’s water access gap in real 
dollars, but, more importantly, shows how 
much we stand to gain by fixing it. Meeting 
this basic need for every American would 
create tremendous prosperity, starting 
within the communities that need it most. 
In fact, we found that the economic bene-
fits of closing the water access gap out-
weigh the costs by nearly 5 to 1.

A hundred years ago, waterborne illnesses 
such as cholera were a leading cause of 
death in the United States. Recognizing the 
threat to public health, the federal govern-
ment made historic investments in modern 
systems that extended safe and reliable 
drinking and wastewater services to nearly 
every American.5 The United States aggres-
sively funded water infrastructure through 
the late twentieth century, starting in the 
mid-1930s with the New Deal, creating 
economic prosperity by literally laying the 
groundwork for public health, industry, 
and tourism. But waterborne illness, the 
stress and expense of hauling water, the 
anxiety of life without a tap or a toilet … 
these things didn’t completely disappear 
as they should have.

That’s because many communities—including 
tribes, communities of color, immigrant 
communities, and some rural areas—did 
not receive equitable investment in water 
and wastewater infrastructure from the 
start.6 That initial lack of investment cre-
ated a hidden water and sanitation crisis 
that continues to threaten the health and 
well-being of millions of people today. In 

CLOSING THE WATER GAP

This report builds on Closing the 
Water Access Gap in the United 
States: A National Action Plan, a 
report published by DigDeep and 
the US Water Alliance in 2019 that 
used multi-faceted quantitative 
and qualitative analysis to estimate 
the number of people in the US 
living without access to water 
and sanitation and described the 
historical drivers of the challenge 
and potential solutions.

INTRODUCTION
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WHAT IS THE WATER 
 ACCESS GAP?

The “water access gap” is the 
disparity in access to water and 
sanitation between the vast ma-
jority of Americans and those 
communities that still lack ac-
cess. More than 2.2 million peo-
ple in the US lack basic access 
to drinking water and sanitation. 
By that we mean:

• a tap, toilet, and shower in 
the home; 

• reliable hot and cold running 
water; and 

• a system for removing and 
treating wastewater.

Tens of millions more face af-
fordability challenges or rely on 
water or wastewater systems 
that don’t meet basic safety 
standards. In some cases, these 
factors may prevent them from 
accessing a tap or toilet, resulting 
in a de facto lack of access.

recent decades, federal funding for water 
and wastewater has declined precipitously, 
reducing the support available for com-
munities to build and maintain water and 
wastewater systems.7 As a result, commu-
nities that did not benefit from past invest-
ments have struggled to catch up, while 
once-functioning systems have begun to 
fall into disrepair or even stopped work-
ing completely, a process accelerated by 
climate change.8 9 10

The recent passage of the bipartisan Infra-
structure Investment and Jobs Act (IIJA) 
provides an historic opportunity to begin 
repairing our nation’s ailing water and 
wastewater systems. Eliminating the water 
access gap, however, is not an explicit goal of 
that legislation. While new federal spending 
will likely result in increased access to wa-
ter and sanitation for some, eliminating the 
water access gap completely will require 
more targeted investment as outlined in 
the Action Plan below. Those dollars are 
urgently needed, and as we demonstrate 
here, would generate a powerful economic 
return.

In this report, we estimate the economic 
harms attributable to households lack-
ing a reliable water source and/or indoor 
plumbing as identified by the US Census. 
We then estimate the total investment 
required to bring running water and san-
itation to those homes. By combining the 
two estimates, we calculate the return on 
investment achieved by closing the water 
access gap for good. Each of our estimates 
is deliberately conservative, helping us 

demonstrate that the benefits of closing 
the water access gap outweigh the expect-
ed costs and creating a powerful economic 
argument for accelerating solutions. Fi-
nally, we bring depth and texture to these 
numbers by incorporating real stories 
from Americans who still lack basic access 
to drinking water and sanitation.

This report is the first of its kind for the 
US and builds on our previous research 
with the US Water Alliance for Closing the 
Water Access Gap in the United States: 
A National Action Plan. Although other 
studies have calculated the cost to replace 
or repair our nation’s water infrastructure 
more broadly,16 17 this is the first analysis to 
estimate the specific costs and benefits of 
extending basic water and sanitation access 
to every American.

This report is organized into four sections:

• Key Takeaways on the Economic Impact 
of Water and Sanitation Access outlines 
five key findings from the report and 
their implications.

• Economic Harms Caused by a Lack of 
Access to Water and Sanitation describes 
the various economic burdens placed 
by the water access gap on individual 
households and on society at large.

• The Cost to Close the Water Access Gap 
and the Return on Investment estimates 
the cost and the potential return on in-
vestment from closing the water access 
gap for good.
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THE 2021 BIPARTISAN 
INFRASTRUCTURE LAW

The federal share of spending 
on water and wastewater infra-
structure has fallen for decades, 
but that may be changing. The 
bipartisan Infrastructure Invest-
ment and Jobs Act (IIJA) of 2021 
authrized a total of $550 billion 
in new infrastructure spending 
through 2026, including $55 
billion for water and wastewa-
ter. This constitutes the single 
largest water infrastructure 
investment in history, but it is 
only a first step. Long-term un-
derinvestment has led to an $81 
billion gap in funding for critical 
water-related infrastructure,11 
and the Environmental Protec-
tion Agency, American Water 
Works Association, and others 
estimate the cost of repairing 
and expanding the US water 
infrastructure to be between 
$750 billion and $1 trillion over 
the next 20 to 25 years.12 13 

While IIJA funding is desperately 
needed, the legislation was not 
designed to eliminate the water 
access gap completely. Some IIJA 
funding will be used to provide 
first-time access to water and 
wastewater services;14 however, 
most of the funding is focused 
on upgrading and repairing ex-
isting systems through loan and 
grant programs, replacing lead 
service lines, removing new 
contaminants (such as PFAs), 
and protecting environmental 
resources such as rivers, lakes, 
and estuaries.15 A smaller, more 
flexible, more targeted invest-
ment is still needed to close 
the water access gap for good. 
As this report demonstrates, 
that investment will generate 
a powerful economic return.

• Where We Go from Here: An Action 
Plan lays out four recommendations for 
achieving universal water and sanitation 
access in our lifetimes.

Americans without access to water and  
sanitation have shown extraordinary te-
nacity and inventiveness in the face of an 
almost unimaginable challenge, but they 
shouldn’t have to solve this problem on 
their own. The United States is the most 
prosperous democracy on Earth, with the 
opportunity, the resources, and the re-
sponsibility to close our water access gap 
once and for all. Not only will this make 
millions of people happier and healthier; 
it will create real economic prosperity for 
our nation, for marginalized communities, 
and for the families who need it most.
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PART ONE 

Key Takeaways on the 
Economic Impact of 
Water and Sanitation 
Access
Outlines five key findings from the 
report and their implications

PART TWO 

Economic Harms 
Caused by a Lack of 
Access to Water and 
Sanitation
Describes the various economic 
burdens placed by the water access 
gap on individual households and on 
society at large

PART THREE 

The Cost to Close the 
Water Access Gap 
and the Return on 
Investment
Estimates the cost and potential 
return on investment from closing 
the water access gap for good

PART FOUR 

Where We Go from 
Here: An Action Plan
Lays out four recommendations 
for achieving universal water and 
sanitation access in our lifetimes
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KEY TERMS & 
METHODOLOGY

• Cultural Continuity - the spread of cultur-
al heritage from one generation to anoth-
er. Often the heritage assets of a culture 
(for example, language, craft, or practice) 
have a direct or implicit economic value.

• Direct Economic Benefit - saved or recov- 
ered returns to society due to preventing a 
Direct Economic Cost (see below).

• Direct Economic Cost - quantifiable societal 
loss directly and negatively impacting a 
stakeholder’s earnings, revenues, or costs, 
measured in dollars. In this report, direct 
economic costs occur due to lacking water 
access and may include decreased house-
hold earnings, higher health care costs, 
lower GDP, decreased federal government 
tax revenues, decreased state government 
tax revenues, and lower business earnings. 
Direct economic costs are financially re- 
coverable for stakeholders.

• Economic Burden / Economic Harm -  
negative impact resulting in a societal 
loss to any stakeholder(s), including low-
er revenues/earnings, loss of production, 
higher costs, or loss of use.

• Economic Value - the worth of a good or 
service determined by the benefit it pro-
vides to an economic stakeholder, often 
quantified and measured in dollars.

• Equitable Water Access - in the US, this 
refers to safe, acceptable, accessible, 
affordable, and non-discriminatory 
access to in-home water and wastewater 
services for all people.

KEY TERMS • Implicit Economic Benefit - saved or 
recovered Implicit Economic Costs (see 
below).

• Implicit Economic Cost - (as distinct from 
Direct Economic Cost) an economic cost 
calculated based on the inferred, but 
not financial, value of an impact. In this 
report, implicit economic costs mostly 
refer to estimates of the additional valu-
ation of premature loss of life above and 
beyond lost individual earnings. Implicit 
economic costs are not financially recov-
erable for stakeholders, but still mean-
ingful in a cost-benefit analysis.

• Indoor Plumbing - the presence of hot 
and cold running water, a shower or bath, 
and a flush toilet inside the home. Until 
recently, the Census Bureau used the 
term “complete plumbing” to refer to 
these components. In 2016, the Census 
Bureau removed toilets from its definition 
of complete plumbing. Since this study 
uses 2019 Census estimates, US residents 
without toilets are not counted here.

• Lost Productivity Impacts to GDP - addi-
tional losses to US Gross Domestic Prod-
uct (GDP) from missed economic activity 
caused by an initial loss in individual or 
household earnings that accrue over time.

• Net Societal Benefit / Net Societal Re-
turn - a calculation in the cost-benefit 
analysis demonstrating the economic 
return relative to the upfront costs of 
a new policy. In this report, net societal 
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benefit or return is most often expressed 
as “dollars returned per dollars invested.” 
A net societal return greater than $1 per 
dollar invested is “societally beneficial,” 
providing greater societal benefit than 
the costs of implementing the policy.

• Stakeholder - any entity with standing 
affected by the impacts or policies eval-
uated, including households/individuals, 
governments, and businesses.

• Sanitation - as used in this report, sanita-
tion encompasses the conveyance, stor- 
age, treatment, and disposal of human 
waste and other services required  
to maintain hygienic conditions. This  
must include toilets, pipes that remove 
wastewater from the home, and treat-
ment measures.

• Value of Health Tool - an economic mod-
eling spreadsheet calculator, developed 
by Altarum Institute, whose components 
were used in this study to predict and 
aggregate the financial and health effects 
of investments in social determinants of 
health—in this case, access to water and 
sanitation. 

• Value of Statistical Life (VSL) - the valu-
ation of a premature death (life lost) as 
measured as an implicit economic cost. 
Researchers and government agencies 
frequently use VSL to calculate the 
economic harm of a death above and be-
yond lost future earnings. This approach 
does not seek to put a dollar value on 
the life itself, but rather calculates an 
individual’s willingness to pay for reduc-
tions to their risk of death in daily life 
and divides that amount by the relative 
risk reduction, typically resulting in a 
number somewhere between $5 million 
and $15 million per life.18 19

• Water Access Gap - refers to the disparity 
in basic access to water and sanitation 
services between most people in the US 
and the communities that still lack access.

• WaSH - an acronym referring to Water, 
Sanitation, and Hygiene as they relate to 
public health.

• Wastewater - untreated human waste, 
sewage, or sludge.

DRAINING: THE ECONOMIC IMPACT OF AMERICA’S HIDDEN WATER CRISIS 17
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METHODOLOGY

This report is informed by a multi-faceted 
quantitative and qualitative analysis con-
ducted by Altarum Institute and DigDeep. 
Every finding not otherwise cited came 
directly from the original research conduct-
ed for this report. A detailed explanation of 
data analysis methods and computation is 
available in the Appendix.

This report includes the following compo-
nents:

• Key Advisors: DigDeep assembled a 
cabinet of key advisors to assist in study 
design, provide expert feedback on the 
development of economic models,  
and to review the results contained 
within this report throughout their de-
velopment. Cabinet members included 
representatives from DigDeep, Altarum 
Institute, Robert Wood Johnson Foun-
dation, American Heart Association,  
and the International Association of 
Plumbing & Mechanical Officials. Key 
advisors met quarterly during the 
18-month study period and were individ-
ually consulted.

• Study Design: DigDeep and Altarum In-
stitute designed this study using existing 
global models for estimating the economic 
benefits of WaSH and by analyzing Of-
fice of Management and Budget (OMB) 
guidelines for economic analysis. The 
study uses Altarum Institute’s Value 
of Health Tool (VOH), which leverages 
available data to predict the financial 
impacts of investments in social deter-
minants of health, such as access to 

running water and sanitation. The VOH 
can assess the potential cost and future 
savings associated with various policies 
that would accrue to the federal gov-
ernment, states, and society at large 
based on an intervention’s predicted 
impact on mortality, morbidity, future 
earnings and health care costs, and 
noneconomic impacts such as educa-
tional attainment. Some government 
research and datasets were accessed 
via the Congressional Research Service 
(CRS) with the help of several Members 
of Congress.

• Burden Analysis: We used a three-part 
analysis to produce the findings in this 
report. First, we conservatively estimated 
the economic losses due to a lack of wa-
ter access attributable to the 539,000 US 
households lacking complete plumbing. 
We compiled a list of all expected eco-
nomic impacts, pared that list down to 
impacts that were both measurable and 
meaningful in size, 20 and constructed 
models based on our target population, 
thus finding the economic harms caused 
by current gaps in infrastructure. Both 
direct and implicit economic costs were 
calculated.

• Cost Analysis: We built on those bur-
den estimates by constructing a model 
to predict the total infrastructure cost 
required to bring running water and 
sanitation to that same population. 
Our model estimated the total cost 
of installing, replacing, or repairing 
household water and wastewater infra-
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structure by incorporating survey data, 
geographic data, prior literature, and 
expert opinion to create an estimate of: 1) 
upfront installation costs, 2) long-term 
operations and maintenance, 3) ongoing 
costs of water and sewer services, and 
4) the expected longevity of the new 
infrastructure. We did this while esti-
mating the fraction of households (by 
county) that are in urban versus rural 
areas, require new installation versus 
repair of existing infrastructure, require 
new water-only, wastewater-only, or 
both types of services, and the expected 
period for which each household would 
benefit from their improved access.

• Return on Investment (ROI): Finally, by 
combining the burden and cost esti-
mates, we calculated the net societal 
return achieved by closing the nation’s 
water access gap.

• Synthesis and Key Takeaways: This report 
summarizes our quantitative findings 
and five key takeaways, which represent 
broader learnings extrapolated from the 
economic analysis.

• Adding Context and Real-World Exam-
ples: We included personal stories from 
real people impacted by a lack of access 
to water and sanitation to give depth and 
texture to the data. We collected these 
stories through conversations between 
impacted individuals and researchers, 
by consulting project partners and field 
staff, and by reviewing press interviews 
and previous research.

• Advisory Council: We invited every or-
ganization in DigDeep’s US WaSH Sector 
Database to provide feedback on study 
design. Twenty-nine experts contribut-
ed to this study either as advisors or by 
providing detailed feedback on a written 
draft of the report. Their names are listed 
above in the Acknowledgements section.

Our previous research in Closing the Wa-
ter Access Gap in the United States esti-
mated the size of the water access gap to 
be at least 2.2 million people across the US 
and Puerto Rico, including about 533,000 
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WHO IS 
COUNTED?

people experiencing homelessness. While 

the primary dataset used in both reports  

is the same, there are some important dif-

ferences in population between this report 

and that one. 

This report focuses only on the 539,000 

households in the 50 US states, District of 

Columbia, and Puerto Rico that lack run-

ning water and indoor plumbing—a total of 

about 1.57 million people. We do not include 

people experiencing homelessness, because 

the benefits of improved access to water 

THE FULL US 
WATER GAP IS:

2.2M* 
PEOPLE

THE STUDY 
POPULATION IS

1.57M*
PEOPLE IN 
HOUSING

· 539,000 
HOUSEHOLDS

· 384,000 
CHILDREN 
UNDER 18 

*Includes US, DC, 
and Puerto Rico

and sanitation are too difficult to isolate. This 
report also updates the data used in the  
Closing the Water Gap report from 2014 
to 2019 estimates. Tragically, the size of the 
water access gap has persisted over recent 
years, with the number of impacted house-
holds in the US remaining constant, and 
even increasing slightly, since 2016.21 Slowly 
deteriorating infrastructure, a lack of suffi-
cient funding for repairs and maintenance, 
and continued barriers to access for those 
living in rural parts of the US all contribute 
to this problem.
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DEFINING EQUITABLE 
WATER AND SANITATION 
ACCESS

The goal of this report is to 
quantify the economic value of 
efforts that advance equitable 
access to water and sanitation, 
by which we mean services that 
are safe, acceptable, accessible, 
affordable, and non-discrimi-
natory.

Our definition of equitable 
water access is grounded in 
the Human Right to Water and 
Sanitation recognized in interna-
tional law, tailored to conditions 
in the United States.23 Access 
to running water and indoor 
plumbing in the home is an 
achievable goal that is con-
text-appropriate for a high-in-
come country such as the US.

SDG 6

In 2015, the United Nations 
(UN) unanimously adopted 
the Agenda for Sustainable 
Development, a platform to 
end poverty, reduce inequali-
ties, and address environmental 
crises. UN members, including 
the United States, committed to 
meeting 17 Sustainable Devel-
opment Goals (SDGs) by 2030.

SDG 6 calls for safe, sufficient, 
sustainably managed water and 
sanitation services for every 
person. This report provides 
additional insight on the work 
that must still be done to meet 
SDG 6 in the United States.

NUMBER OF US OCCUPIED 
HOUSEHOLDS WITHOUT 
ACCESS TO COMPLETE 
PLUMBING, 2016-202022

Our primary data source on this popula-
tion is the US Census Bureau’s American 
Community Survey (ACS). The ACS esti-
mates the number of occupied housing 
units without running water or indoor 
plumbing, meaning that one or more of 
the following components is missing: hot 
and cold running water, a working sink, 
and a bathtub or shower.24 25 The ACS is 
the only national dataset on water access, 
but it has limitations.26 Most notably, 

since 2016, the survey no longer  
estimates the number of households with-
out working toilets.27 Households without 
access to sanitation are included in our 
definition of the water access gap. Many 
households that lack indoor plumbing 
often also lack toilets or reliable waste-
water services, so we averaged the price 
of extending both water and wastewater 
services through our cost modeling de-
scribed in Section Three.
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The procedures used in this analysis almost 
certainly underestimate both the size of the 
population without access to running water 
and sanitation and the economic impact of 
the problem. That’s by design. By using con-
servative estimates throughout our analy-
sis, we hope to make the most persuasive 

economic argument possible. Even when 
using conservative estimates, our research 
shows that the benefits of extending water 
and sanitation access to every home in the 
United States outweigh the costs by near-
ly 5 to 1, creating a powerful argument for 
accelerating solutions.

WHAT’S NOT INCLUDED 
IN THIS ESTIMATE?
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FACTORS WE COULDN’T 
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PREMATURE 
LOSS OF LIFE
$5,540,000,000

PHYSICAL 
HEALTH
$762,000,000

TIME LOST FROM 
HAULING
$846,000,000

LOST 
PRODUCTIVITY
$924,000,000

WATER 
PURCHASING 
COST
$291,000,000

MENTAL 
HEALTH
$218,000,000

22DRAINING: THE ECONOMIC IMPACT OF AMERICA’S HIDDEN WATER CRISIS



PART ONE PART TWO  INTRODUCTION PART THREE  PART FOUR  

the children of that person living 
in the same household may suffer 
intergenerational impacts related to 
educational achievement, debt, and 
other compounding factors that reduce 
their future income and the income of 
further generations.36 Because race is the 
single strongest predictor of whether a 
family has access to water and sanitation, 
these intergenerational impacts likely 
disproportionately affect communities of 
color.

This analysis only includes economic 
harms for which there were sufficient 
data from a reliable source. We do not 
include economic harms that we cannot 
confidently quantify, such as:

• Back pain and physical injury from water 
hauling

• Wear and tear on vehicles from water 
hauling

• Exposure to non-biological toxins (e.g., 
arsenic, PFAs) from unsafe water sources

• Environmental contamination from 
unsafely managed wastewater

• The increased risk of communicable 
diseases such as Covid-19 and other 
health impacts from reduced access to 
bathing and hand washing

• Gender- or age-specific harms, such as 
additional time losses or health impacts 

Our analysis is conservative in the 
following ways:

First, as explained above, our study 
population counts only residents of a 
permanent home; it does not include 
persons experiencing homelessness, 
because those cases likely include a 
broader set of housing deficits that 
cannot be fixed solely through new water 
infrastructure spending. The population 
does not include households solely 
without a toilet (removed from the ACS in 
2016), and households without a safe and 
reliable wastewater solution.28

Second, we focus only on households 
without physical water infrastructure; we 
do not include households with concerns 
around water quality or affordability. 
In some cases, an individual may have 
“complete plumbing” but quality issues, 
price, or utility shutoffs force them to haul 
water from outside of the home. Water 
quality and affordability are both growing 
concerns nationwide.29 The number of 
impacted households may number in the 
tens of millions, but datasets on those 
impacts are too unreliable to confidently 
include in this model, and the solutions 
to those challenges are distinct from 
the infrastructure costs modeled in this 
report.30 31

Third, we do not quantify intergenerational 
impacts. Because the water access 
gap harms a person’s physical and 
mental health, lifespan, and earnings, 

WATER AFFORDABILITY 
AND ACCESS

The cost of water and wastewa-
ter services has risen steadily in 
recent years, sometimes making 
them unaffordable, particularly 
for low-income households and 
people of color.32 In a typical 
year, approximately 15 million 
people in the US experience wa-
ter shutoffs for nonpayment.33 
Researchers estimate that if 
water bills continue to rise at 
their current rate, 36% of US 
households could be unable 
to afford their water bills in 
five years.34

When water service is unaf-
fordable or shut off completely, 
people may be forced to haul 
water. As a result, these house-
holds fall into the water access 
gap, where they experience the 
same economic harms outlined 
in this study. Unfortunately, 
these cases are not captured in 
our population, because those 
households still have “complete 
plumbing” by Census definition, 
and limited data available on 
the impact of utility fees and 
shutoffs are often fragmented, 
contradictory, or incomplete.35
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WATER ACCESS AND 

CULTURAL CONTINUITY

Despite harsh conditions, Tina B. 

returned to her family’s ancestral 

land on the Navajo Nation in 

2017, relocating from a nearby 

trailer park in Thoreau, New 

Mexico. She wanted her children 

to have more open space to run 

around outside and a deeper 

connection to their cultural her-

itage. That meant living without 

access to running water. When 

they arrived, Tina and her five 

children had to haul water from 

her mother’s home a mile away, 

where they also traveled to use 

the bathroom.

Cultural continuity is the spread 

of cultural heritage from one 

generation to another. When 

a lack of investment gradually 

destroys the economies that sup-

port those cultural traditions, 

the traditions themselves may 

be weakened or even destroyed, 

having a powerful impact on a 

community’s economic well-be-

ing. For example, many Indigenous 

people are forced to abandon 

their ancestral homeland, lan-

guage, and ways of life in search 

of a better standard of living. In 

some cases, preserving cultural 

continuity is the reason a family 

may live without services. Unfor-

tunately, the economic impacts of 

disruptions to cultural continuity 

are too difficult to measure and 

were not included in this analysis.

WATER ACCESS AND 
COVID-19

Families without a reliable water 
supply are often unable to 
maintain basic personal hygiene, 
including hand washing—the 
first line of defense against 
Cov id- 19. 38 39 Dur ing  the 
pandemic, some families 
within the water access gap 
were also forced to break social 
distancing and go to crowded 
places to buy or haul water. 
This was especially true in rural, 
Indigenous communities, where 
access rates are lower.40 41

According to the Centers 
for Disease Control (CDC), 
American Indians and Alaska 
Natives were at least 3.5 times 
more likely than white persons 
to contract Covid-19 during the 
first wave of the disease.42 43 
Researchers have cited lack of 
access to running water as one 
of the main factors contributing 
to this elevated infection rate.44 

45 While it is likely that these 
cases of Covid-19 had a negative 
economic impact, that impact 
has not yet been quantified 
by researchers, and was not 
included in this analysis.Our modeling is based on decades of 

published research on the economic 
benefits of universalizing water and 
sanitation access, which has been extensively 
studied in other, predominantly low-income 
countries by the World Health Organization 
(WHO) and others.46 Those studies have 
found the total global economic return on 
investment (excluding North America and 
other high-income countries) to be roughly 
consistent with our analysis here.47 48 Similar 
to the WHO’s work, we focused our analysis 
on measurable economic impacts for which 
published research was available.49

INTERNATIONAL 
PRECEDENT

related to menstrual care, or those 
experienced specifically by pregnant 
persons, newborns, or older adults

Similarly, we do not include economic ben-
efits of new infrastructure investments that 
we cannot confidently quantify, such as:

• Additional revenue generated by edu-
cation, water security, water treatment, 
property values, tourism, or jobs created 
for new infrastructure projects

• Additional economic benefits that likely 
result from broader water infrastructure 
investments estimated by other authors37

• Impacts without a quantifiable economic 
benefit, such as cultural continuity
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This section outlines five key 
takeaways from the report and 
their implications. These key 
takeaways blend our quantitative 
estimates with broader, 
qualitative findings that flow 
from the economic analysis 
within this report.

SECTION ONE

Key Takeaways 
on the Economic 
Impact of Water 
and Sanitation 
Access

25
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1. Closing the water access 
gap will create economic 
prosperity.

2. The market won’t close 
the water access gap on 
its own.

3. Quantifying economic 
benefits empowers us to 
rethink the ways we fund 
water and wastewater 
systems.

4. The water access gap 
negatively impacts every 
part of the economy. 

5. Water access is a 
social, economic, 
and environmental 
justice issue.
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1. Closing the water access gap will cre-
ate economic prosperity. The economic 
benefits of closing the water access 
gap outweigh the costs by nearly 5 to 1. 
Our analysis shows that for every dollar 
invested in expanding access to running 
water and flush toilets for the millions 
of people in the US without them, the 
economy would gain at least $4.65, 
including $1.65 in direct benefits, such as 
lowered health care costs and more time 
to work or study, and $3 in implicit bene-
fits by reducing premature loss of life.

 For the 539,000 US households currently 
in the water access gap, the direct and 
implicit economic benefits are signifi-
cant—accruing to $366,400 per house-
hold over the lifespan of their new water 
and wastewater service (up to 50 years). 
That’s a total of nearly $200 billion in 
potential economic benefits waiting to 
be captured.50

 Meeting this basic need for every 
American will have significant, positive 
impacts on communities struggling with 
a host of seemingly intractable issues, 
including regional economic decline, 
local government fiscal shortfalls, and 
loss of financial opportunities. While 
solving those challenges will require 
much broader investment over time, 
simply meeting the most basic water 
access and sanitation needs will imme-
diately reduce the economic impacts 
related to physical health, mental 
health, and lost time and productivity, 
producing significant benefits.

2. The market won’t close the water access 
gap on its own. If the return on investment 
is so high, why hasn’t the market already 
solved this problem? The answer is simple: 
The benefits of improved access to water 
and sanitation accrue to too many stake-
holders, including households, their com-
munities, the federal government, state 
and local governments, and even private 
businesses. In economics, this is called a 
“wrong pockets” problem: Because no sin-
gle investor recoups the entire expected 
societal return of access to water, we face 
a market failure resulting in an underin-
vestment in critical infrastructure.

 Until the recent passage of the IIJA, the 
federal government has had a small and 
diminishing role in overall water infrastruc-
ture spending. This report, however, shows 
that new investment in water and wastewa-
ter systems has the potential to produce 
significant societal benefits. Because of 
the distributed nature of those benefits, 
the federal government must reclaim the 
central role in leading new investments in 
water and wastewater projects.

DECREASING FEDERAL SHARE OF WATER 
INFRASTRUCTURE SPENDING51 52

Federal Spending on Water Utilities (1977-2017)
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3. Quantifying economic benefits empow-
ers us to rethink the ways we fund water 
and wastewater systems. By demon-
strating that investments in water and 
sanitation access yield a 5-to-1 return, 
this report creates a new way of think-
ing about the value of those systems. 
Currently, the success of a water or 
wastewater system is largely judged 
by its ability to support itself through 
rate payment (a determining factor in 
accessing government loans and grants, 
for example). Financial self-sufficiency 
is enshrined in nearly every law, pol-
icy, and funding program for water and 
wastewater systems, yet remains out of 
reach for many due to economic, envi-
ronmental, and technical challenges. 
This is particularly true for communities 
that did not benefit from government 
investment in water infrastructure 
during the twentieth century.53

 This research, however, demonstrates 
that investing in water and sanitation 
systems is economically advantageous 
overall, because it lowers the disease 
burden, increases economic productiv-
ity, and eliminates opportunity costs. 
This is true even when a system cannot 
sustain itself through rate payment. 
Policymakers can use this economic 
analysis to justify increasing infrastruc-
ture investments, funding operations 
and maintenance costs, and implement-
ing policies that keep households from 
losing access due to factors like afford-
ability or climate change.

We met Lena B. in 2015. She 
and her family were living on 
the Navajo reservation in Pre-
witt, New Mexico, in an area 
without running water. Every 
day, she walked a quarter of 
a mile to collect 10 gallons of 
water in buckets from a live-
stock windmill—water that 
was never intended for human 
consumption. Her family used 
that water for cooking, drinking, 
cleaning the house, and wash-
ing their clothing. They were 
frequently sick with diarrhea 
and vomiting from the water, 
which had high levels of coli-
form bacteria and nitrates and 
had tested positive for high 
levels of uranium in the past. 
It wasn’t a safe choice, but it 
was the only choice they had.59
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 We can use diabetes to illustrate this 
point. Using available data, we estimate 
that the water access gap is responsible 
for 36,400 cases of diabetes per year. 
Research shows that a person without 
access to safe, reliable drinking water is 
more likely to rely on sugary beverages, 
which may be cheaper, more readily 
available, or more aggressively mar-
keted than packaged water. As a result, 
they may consume a greater number of 
calories and added sugars, increasing the 
risk of diabetes, obesity, and associated 
adverse health outcomes.55 Managing 
diabetes leads to increased health care 
costs for an individual, their household, 
and for society at large.56 People with 
poorly managed diabetes also tend to 
incur higher productivity losses due to 
missed work days.57 Their increased risk 
of premature loss of life due to com-
plications from their illness may cause 
them to earn less, pay less in taxes, and 
invest less in their local economy over 
their lifetime, negatively impacting GDP.58 
It may also mean that their children 
suffer from intergenerational impacts 
related to educational achievement, 
debt, and other compounding factors.

4. The water access gap negatively impacts 
every part of the economy. Our research 
demonstrates that not having access to 
water and sanitation quantifiably impacts 
every aspect of a person’s life, including 
harms to physical health and increased 
disease risk; increased stress and anxiety; 
time lost from work or school to collect 
water; money spent on packaged water; 
household productivity losses; and even 
death. Beyond the pain and stress of this 
daily struggle, each of these factors has 
an impact on a family’s economic vitality. 
We estimate that households inside the 
water gap lose on average $15,800 a year, 
simply because they lack access to basic 
services. Low-income families suffer the 
most; for many, that’s more than their 
total annual household income.54

 But while the economic burden of the 
water access gap falls most heavily on 
households without basic services, the 
harm doesn’t stop there. A lack of access 
to water ripples out into the broader 
community and the nation at large. 
Federal, state, and local governments 
carry increased health care costs and 
lost future tax revenues, and private 
businesses accumulate losses via labor 
market impacts and decreased economic 
activity. Every part of the economy is 
impacted.
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5. Water access is a social, economic, and 
environmental justice issue. Access to 
water and sanitation is a basic human right 
recognized by the United Nations (UN) 
and a key social, economic, and environ-
mental justice issue.61 Closing the water 
access gap will advance equity and right 
historical wrongs that go back nearly 100 
years, when the US government started 
making enormous investments in modern 
water infrastructure that excluded many 
tribes, communities of color, immigrant 
communities, and rural areas.62 63 While 
some Americans take their water and 
sanitation services for granted, these 
communities have suffered the economic 
consequences of not having safe, reliable 
water service for generations.

 Recent research has suggested that a 
lack of access to water and sanitation 
may correlate with other forms of pov-
erty.64,65 Race is also at play. Indigenous 
households are 19 times more likely than 
white households to live without basic 
plumbing; Black and Latino households 
are twice as likely.66 And because fed-
eral funding for water infrastructure 
has declined precipitously over the last 
four decades, impacted communities 
have struggled to catch up to the rest of 
the country. Investments in basic water 
infrastructure would not only reduce 
racial and economic disparities by imme-
diately lessening the burdens associated 
with physical health, mental health, and 
lost time and productivity, but they may 
also help close the gap in long-standing 
environmental and public capital inequi-
ties seen in many of these communities 
by attracting other types of investment.

In rural McDowell County, West 
Virginia, many people haul water 
home in milk jugs from mine 
shafts or mountain springs. The 
water can cause rashes, illness, 
and even death. Some residents 
have cut their daily water use 
to just five gallons, while others 
wait for rain so that they can 
shower under their gutters. Tori 
S., like many of her neighbors, 
goes into the woods to collect 
water from a mineshaft for her-
self and her daughter Iris Rose. 

“Last summer, I had to fill up 
buckets and heat up buckets 
and then put them in the bath-
tub and try to sponge bathe 
her, because I can’t have my kid 
going for three weeks without a 
bath. You definitely ration it. You 
try to hold off taking a bath or 
flushing the toilet a few times, 
every way possible to just save 
yourself a trip.”60
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“People think that 
water  is just something. 

No, it’s everything. If 
you don’t have it, you’re 

at a total loss.” 
 

– Tina, McDowell County, West Virginia
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SECTION TWO

Economic 
Harms Caused 
by a Lack of 
Access to 
Water and 
Sanitation

This section describes the 
various economic burdens 
placed by the water access gap 
on individual households and 
on society at large.
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In April 2020, Larry W. and his mother 
Mary Ann contracted Covid-19. Larry was a 
disabled Army veteran who served in Op-
eration Desert Storm. His mother lived in 
Arizona, in a remote corner of the Navajo 
Reservation. Larry often visited his mother 
to haul firewood and drinking water. With-
out running water, he couldn’t wash his 
hands at home and he was forced to break 
social isolation to haul water, gathering in 
public spaces at the height of the pan-
demic. In mid-March 2020, during the first 
wave of cases, Larry contracted Covid-19 
and likely brought it to his mother without 
knowing it. They both died.67 Infection and 
mortality rates for Covid-19 on the Navajo 
Nation were the highest in the country 
during the first wave of the pandemic, a 
tragic reality many public health officials 
attributed to the fact that nearly a third 
of homes on the reservation lack running 
water.68

Like Larry and Mary Ann, more than 2.2 
million people in the US lack basic access 
to drinking water, water for cleaning and 
bathing, facilities like showers and toilets, 
and safe means to dispose of wastewater. 
Families in the water access gap are forced to 
improvise. Some drastically limit their daily 

water use; others bathe in local surface 
water sources such as lakes and streams, 
or collect their drinking water from those 
sources, sickening themselves and their 
families.69 70 Many spend a high percentage 
of their household income purchasing bot-
tled water or substituting drinking water 
with other sugar-sweetened beverages. In 
the worst cases, people die.

The water access gap has a very real price 
tag. Previous research has demonstrated 
that living without access to water and 
sanitation means an increased risk of gas-
trointestinal and other diseases, decreased 
life expectancy, harms to overall health 
and well-being, poorer mental health 
outcomes, increased health care costs, and 
lower expected employment and earnings. 
Each of these burdens has a cost we can 
isolate and define.

Based on our analysis, the economic harm 
caused by the water access gap for the 
539,000 households (1.57 million people) 
lacking complete water infrastructure con-
servatively amounts to a total loss of $8.58 
billion, or more than $15,800 per house-
hold, per year, when direct and implicit 
economic costs are combined.

The economic findings sum-
marized in this report are 
the product of research led 
by Altarum Institute. This 
report quantifies the health, 
well-being, labor market, and 
other economic impacts of 
the US water access gap and 
the potential net societal re-
turn of closing it.
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*These estimates include only costs 
attributable to the 1.57 million people 
within the study population.

THE US WATER ACCESS GAP COSTS 
 

$8.58 
billion 

 
 

EVERY YEAR
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PHYSICAL  
HEALTH 

$762 million
219,000 cases of water-
borne illness per year; 
36,400 new cases of 
diabetes per year; people 
without running water are 
30 times more likely to 
contract a related disease

MENTAL  
HEALTH 

$218 million
71,000 additional cases of 
mental health conditions 
per year; $183 million in 
additional medical bills 
per year; $35 million in 
lost annual earnings due to 
depression

LOST PRODUCTIVITY 
IMPACTS TO GDP 

$924 million
Nearly $1 billion in knock-
on losses to GDP per year; 
more than two-thirds of 
which comes from time 
adults spend hauling water

TIME LOST FROM 
HAULING WATER 

$846 million
68.7 million work hours 
lost per year (232 work 
hours lost per adult); 11.5 
million school hours lost 
per year (170 school hours 
lost per child)

PREMATURE LOSS OF 
LIFE (IMPLICIT COSTS) 

$5.54 billion
610 premature deaths per 
year

WATER PURCHASING 
COSTS 

$291 million
$1,350 spent on bottled 
water per family, per year
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Families living in the water access gap 
face difficult health challenges every day 
because they don’t have the taps or toilets 
many Americans take for granted.

On the Navajo Nation in rural New Mex-
ico, Velma M. used to haul water several 
times a week, including from a nearby 
livestock pond. She hauled water for her 
late husband Silas, a disabled veteran with 
persistent health issues related to Agent 
Orange exposure in Vietnam. Because 
Velma struggled to keep him clean, Silas’ 
bedsores frequently became infected, and 
he had to be transported to the hospital. 
Velma sometimes fell from carrying the 
heavy water buckets, injuring herself. She 
used her husband’s wheelchair to haul 
the water when she was too weak or tired 
to carry containers. Fortunately, Velma 
received an off-grid water system in 2018, 
a day so joyful and life-changing that she 
compares it to the birth of her son.71

PHYSICAL HEALTH 
IMPACTS: $762 MILLION

Our literature review found increased risk 
associated with lack of water access for 
four types of waterborne disease: diarrhe-
al disease, lower respiratory disease, skin 
disorders, and obesity/diabetes. These spe-
cific health risks are deeply connected to 
the coping mechanisms of families without 
access to water and sanitation, such as 
collecting water from a nearby stream, or 
relying more heavily on sugar-sweetened 
beverages.

An estimated 219,000 cases of waterborne 
illnesses could be prevented each year 
if we closed the water access gap. On 
average, each case of a preventable wa-
terborne disease costs a household $723 
a year in medical costs (emergency de-
partment visits, outpatient visits, hospital 
admissions, and prescription drug costs), 
plus additional economic losses due to 
missed work or school days. Families in the 
water access gap are 30 times more likely 
to contract one of these illnesses than 
those living in houses with basic services.

A person without access to drinking water 
is more likely to rely on sugary beverages, 
causing them to consume a greater num-
ber of calories and added sugars, increas-
ing their risk of diabetes, obesity, and the 
associated adverse health outcomes. We 
estimate that the water access gap causes 
36,400 new cases of diabetes each year, 
each case costing an additional $10,100 in 
medical spending annually. That’s a total 
of $368 million in diabetes-related medical 
bills for impacted households.

EVERY YEAR

723 MILLION 
extra dollars spent on health care

People without running water are

30 TIMES 
more likely to contract a related 

disease

36,400 
new cases  
of diabetes

219,000 
cases of 

waterborne 
illness
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WATER 

Drastically restricting 
daily water use
Families ration their water and often 
use the same water for multiple 
activities, including cooking, cleaning, 
and bathing.

SANITATION 

Relying on a failing 
septic tank
At least 22 million households rely 
on failing septic systems; in some 
areas over half of systems are failing 
and households bear the burden of 
fines and high replacement costs.74

Limiting daily bathing 
activities
Restricting water use means less 
frequent bathing and hand washing, 
contributing to more frequent cases 
of disease and infection.

“Straight-piping” waste 
into the ground or 
nearby streams
Straight pipes discharge raw sewage 
from homes into yards, trenches, 
and other nearby surfaces and are 
documented in 15 states.

Cleaning and bathing in 
local surface water 
There are documented cases of 
families in Appalachia waiting for 
rain to bathe underneath gutter 
downspouts. 

Using a cesspool to drain 
waste into the ground
Cesspools are a solution some 
households use that discharge 
wastewater into underground holes 
with or without a structure (such 
as a concrete cylinder) that allow 
wastewater to flow out an open bottom 
and/or perforated sides; cesspools 
are common in Hawaii and currently 
documented in four other states, but 
likely more extensively used.

GAPS IN WATER AND 
SANITATION ACCESS

Families without access to water and sewer lines or on-site solutions (such 
as functioning wells and septic systems) are forced to compensate by relying 
on unsafe sources—which can have a detrimental impact on their health and 
economic well-being.72 73 Here are some common coping mechanisms:
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Relying on a failing 
septic tank
Many outhouses are not properly 
installed or installed in areas where 
the soil type is not conducive for 
outhouses, where the water table or 
bedrock are too shallow, and/or the 
wastewater is not properly contained; 
failing outhouses are still common on 
Navajo Nation and in colonias.

Collecting drinking 
water from the local 
environment
Families who cannot afford packaged 
water often haul drinking water from 
the most readily available sources, 
including mineshafts, streams, or 
ponds, which may be contaminated. 

Using a bucket latrine in 
place of a toilet
Bucket latrines are large buckets 
with a seat attached that are used as 
toilets, with a high risk of exposure 
to fecal-borne pathogens, gasoline, 
disinfectants, and other toxins; 
in some Alaska communities, the 
number of households without piped 
services relying on “honey buckets” 
increased from 2016 to 2017.75

Purchasing and  
hauling bottled water 
back home
We conservatively estimate that 
families without access spend an 
additional $1,350 per year on packaged 
water, not including the time spent 
hauling water, physical impacts, or 
the cost of fuel and wear and tear on 
vehicles.

Defecating in  
the open
Families without access to any toilet 
or sanitation service defecate in 
the open; in the US, this condition 
is primarily experienced by the 
hundreds of thousands of people 
experiencing homelessness.

Substituting daily 
drinking water with sugar-
sweetened beverages  
A person without access to drinking 
water is more likely to rely on sugary 
beverages, increasing the risk of 
diabetes, obesity, and associated 
adverse health outcomes; we estimate 
that the water access gap causes 
an estimated 36,400 new cases of 
diabetes each year.

GAPS IN WATER AND 
SANITATION ACCESS
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Families in the water access gap must make 
stressful decisions about how to ration 
their water and must constantly find, 
purchase, or collect water outside of the 
home. Numerous studies have identified a 
link between lacking reliable water access 
and mental health outcomes, primarily 
driven by increased stress and anxiety that 
come with the uncertainty of an insecure 
water supply.76

In Keystone, West Virginia, a town of fewer 
than 250 people, access to safe water is 
far from reliable, since infrastructure has 
been falling into disrepair for decades. 
Like many of her neighbors, Tori S. must 
venture frequently into the woods to col-
lect water. Her most reliable source is an 
abandoned mine shaft that she visits to fill 
a plastic tank in the back of her truck. Sev-
eral years ago, Tori experienced additional 
stress and anxiety when hauling water to 
feed and bathe her newborn daughter, Iris 
Rose. Tori worried that drinking contam-

MENTAL HEALTH IMPACTS: 
$218 MILLION

EVERY YEAR

$183 MILLION 
in additional medical bills

$35 MILLION 
in lost annual earnings due to 

depression

71,000 
additional cases of mental 

health conditions

inated water might taint her breast milk, 
and her anxiety only increased when she 
couldn’t find the sought-after information 
in the parenting books available at her 
local library.77

We estimate that the water access gap 
is responsible for 71,500 cases of mental 
health conditions each year, including 
depression, anxiety disorders, and others. 
These additional cases cost more than $183 
million to treat each year, or a whopping 
$2,560 per person in combined medical 
spending and lost productivity. People 
suffering water access-related depression 
lose more than $35 million in annual earn-
ings. These health care costs are borne 
by individuals and households, private 
insurance payers, and government payers 
(Medicare and Medicaid), who spend this 
excess money on outpatient visits, pre-
scription drugs, hospitalizations, and other 
health care costs that we estimated using 
aggregate cost-per-case data. 
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Many people living in the water access 
gap must haul water for drinking, bathing, 
cooking, and cleaning. While the source of 
water and method of hauling vary greatly 
(e.g., some collect water from streams, 
while others purchase water from a store), 
the estimated time lost to water hauling 
can significantly impact how a person 
spends their day. For adults, water hauling 
comes at the expense of paid work, house-
hold chores, childcare, and even leisure. 
School-age children lose time from school, 
homework, or play.

About two dozen families in Cochran, a small 
colonia subdivision located just southeast of 
El Paso, must choose between buying bot-
tled water, purchasing non-potable water 
at an astronomical $250 per load (they 
may require two to three loads per month 
during the summer), or hauling water from 
nearby wells, many of which are unregu-
lated and may be contaminated. 78  Hauling 
is an expensive—and often dangerous—ef-
fort for the average household in Cochran, 
which makes just $28,000 a year. One resi-
dent lamented the way water hauling takes 
precious family time: “God willing that we 
actually get running water, because, you 
know, that’s a lot of time that we miss away 
from our family. Either me, or my dad. My 
brother has his little ones ask ‘Dad, where 
are you going?’ They already know the time 
frame that it takes, you know, missing time 
away from home. That’s very time-consum-
ing and stressful.”79

TIME LOST FROM HAULING 
WATER IMPACTS: $846 MILLION

EVERY YEAR

11.5 MILLION 
school hours lost  

(170 hours per child)

68.7 MILLION 
work hours lost  

(232 hours per adult)

Assuming that 25% of individuals within 
a household lacking complete plumbing 
spend 30 minutes a day collecting water  
outside the home, we estimate that  
working-age adults lose 68.7 million hours 
each year—an average of 232 hours per 
adult. 80 The lost economic value of these 
hours equals nearly $713 million (or $2,405 
per adult) each year, when calculated us-
ing an average prevailing hourly wage.81

We also estimated the economic impact 
on school-age children who must haul 
water. Although children don’t generally 
earn wages, we used recent research that 
projects the discounted future earnings 
potential lost due to time missed in school 
and other educational activities, such as 
homework. 82  We estimate that the 66,725 
school-age children living within the water 
access gap spend, on average, 170 hours a 
year collecting water outside the home—
or 11.4 million hours per year total valued 
at $11.43 per hour. 83  That comes out to $133 
million in total annual economic losses (or 
$1,993 per child) caused by time lost haul-
ing water from outside the home.
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Bottled water is one of the primary sourc-
es of drinking water for families without 
a tap at home, and those costs add up 
quickly. 

In McDowell County, West Virginia, bottled 
water is the most requested item at Five 
Loaves, Two Fishes Foodbank. Because of 
its cost and long shelf life, it’s also one of 
the most difficult items for the foodbank 
to secure as a donation. McDowell, once 
one of the wealthiest counties in the coun-
try, is now among the poorest. Its munic-
ipal water system, originally built by coal 
companies, has fallen into disrepair, and 
many people don’t have reliable running 
water. Residents drive long distances to 
buy bottled water; some even haul water 
home in milk jugs from mountain springs 
and bathe under gutters when it rains. 84  
“We’ve just learned to live with it,” said 
Linda M., who runs the foodbank.85

DIRECT WATER PURCHASE 
COSTS: $291 MILLION

EVERY YEAR

families spend

$1,350 
on bottled water

Our estimate assumes that 40% of house-
holds lacking complete plumbing facilities 
purchase bottled water as their primary 
drinking water source, at a conservative 
cost of $0.50 per gallon. 86  (This cost, while 
likely appropriate for purchases of water in 
bulk, may underestimate the typical aver-
age family cost.)87 As a result, we estimated 
that each family purchasing bottled water 
as their main source for drinking spends 
$1,350 a year, which reflects only the cost 
of the water itself and does not include 
time spent hauling water, fuel, or vehicle 
wear and tear.
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Whenever an individual or household 
experiences a loss in earnings (for exam-
ple, due to illness or water hauling), it has 
a knock-on effect impacting the US Gross 
Domestic Product (GDP). 

Brenda J’s family lost nearly all their 
household income for several weeks when 
her husband injured his foot at work. 
Without running water at home to clean 
the wound, it became dangerously infect-
ed, and he was hospitalized. His lost work 
hours were a crippling hit to the family’s 
income, meaning Brenda couldn’t buy food 
and gas. In her small town in rural New 
Mexico, a percentage of Brenda’s economic 
distress was passed on to local business 
owners, government (as lost sales tax reve-
nue), and eventually the broader economy. 

When a dollar is earned by an individual, a 
portion of that dollar is typically spent in 

LOST PRODUCTIVITY IMPACTS 
TO GDP: $924 MILLION

EVERY YEAR

Nearly

$1 BILLION 
in knock-on impacts to GDP; 

more than two-thirds of which 
come from time adults spend 

hauling water

the real economy on goods and services, 

leading to additional income for other 

economic entities, which in turn spend a 

portion of those dollars themselves. 88 Lost 

earnings and productivity due to disease, 

mental health conditions, and lost time 

from hauling water all decrease individual 

earnings and therefore spending within the 

local economy, causing a knock-on effect 

to GDP that accrues over time. We esti-

mate that the water access gap costs $924 

million in lost economic growth per year. 

Of that nearly $1 billion hit to GDP, $65 mil-

lion comes from lost productivity due to 

illness, $148 million from lost productivity 

due to premature loss of life, $33 million 

from the mental health impacts on labor 

force outcomes, and $678 million from 

the time costs for adults hauling water. 

This estimate only includes losses directly 

attributable to the water access gap.

49DRAINING: THE ECONOMIC IMPACT OF AMERICA’S HIDDEN WATER CRISIS



PART ONE PART TWO  

WHAT THE GAP IS 

COSTING US

INTRODUCTION PART THREE  PART FOUR  

50DRAINING: THE ECONOMIC IMPACT OF AMERICA’S HIDDEN WATER CRISIS



51DRAINING: THE ECONOMIC IMPACT OF AMERICA’S HIDDEN WATER CRISIS

PART ONE PART TWO  

WHAT THE GAP IS 

COSTING US

INTRODUCTION PART THREE  PART FOUR  

The final economic component in our 
cost analysis is the implicit value of the 
lives lost prematurely due to the physical 
illnesses described above. 

Sandra W.’s grandmother Mary lived in 
Crystal, New Mexico, in a home with-
out running water. During the summers, 
Sandra’s kids would stay with their grand-
mother, helping her haul water in barrels, 
milk jugs, and any other containers they 
could find. Sometimes they had to drive 
all the way to Navajo, New Mexico, to fill 
up at a family member’s house. Because 
hauling water was so labor-intensive, 
Sandra remembers that Mary drank a lot of 
sugar-sweetened juice and soda.89

At some point, Mary developed a sore on 
her foot. She kept up her routine, even 
though a lack of clean, running water made 
it difficult to keep the wound clean. Even-
tually, the sore became so severely infect-
ed that Mary was flown to Albuquerque to 
receive treatment at a hospital, where she 
was diagnosed with diabetes. Although the 
sore eventually healed, Mary passed away 
due to complications from diabetes shortly 
after her diagnosis. Several of Mary’s 

IMPLICIT VALUE OF PREMATURE 
LOSS OF LIFE: $5.54 BILLION

EVERY YEAR

610 
premature deaths

grandkids have since developed diabetes 
themselves.90

It’s relatively easy to quantify the health 
care and productivity losses due to pre-
ventable disease, but these costs fail to 
account for the true value of human life 
beyond a person’s economic output. While 
the concept of putting a dollar value on a 
lost life can be both difficult and uncom-
fortable, a Value of Statistical Life (VSL) 
approach is frequently used in evaluations 
of environmental or public safety issues by 
the federal government and is critical to 
understanding the true cost of the water 
access gap.91

Tragically, we estimate that 610 people die 
prematurely each year in the US from wa-
terborne diseases and diabetes contracted 
because of a lack of access to running wa-
ter. 92 That’s the equivalent of two passenger 
planes falling from the sky… simply be-
cause some people living in the wealthiest 
democracy on Earth can’t turn on a tap or 
flush a toilet. We use EPA’s current guidance 
to estimate the total implicit value of life at 
$9.3 million per individual—resulting in an 
economic loss of $5.54 billion annually.93 94

Our analysis does not account for certain 
potential harms for which economic costs 
cannot be quantified, because necessary 
data are not available. Those elements are 
outlined under the heading What’s Not 
Included in This Estimate? in the Methodol-
ogy section above. As a result, this analysis 
conservatively underestimates the econom-
ic burden caused by the water access gap.

NON-QUANTIFIED 
IMPACTS
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“The communities 
where this is going on 

are low-income people 
that work hard for their 
money and still have to 
work extra to get clean 

water. Do we deserve 
to live like this? Are we 
pretty much trash? We 

deserve clean water.” 
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Mayra C. 

East Orosi, California 
 

There is no water system in Mayra’s neighborhood, even though water lines 
are just a few blocks away. She uses expensive bottled water for herself and 

her three kids.95
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This section estimates the 
cost to close the water access 
gap for good and the potential 
return on investment. 

SECTION THREE

Economic 
Benefits of 
Closing the 
Water Access 
Gap
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We’ve seen the terrible harms that the 
water access gap inflicts across society, es-
pecially on low-income families and com-
munities of color. Fortunately, the story 
doesn’t end there. The good news is how 
much we stand to gain by extending water 
and sanitation access to all US households. 

Our model shows that the benefits of 
closing the water access gap outweigh 
the costs by nearly 5 to 1. For every dollar 
invested in expanding access to running 
water and flush toilets for the millions of 
Americans without them, the economy 
would gain $4.65 in net societal return, 
including $1.65 in direct benefits such as 
lowered health care costs and more time 
to work or study, and $3 in implicit ben-
efits by reducing premature loss of life. 
Those economic benefits (both direct and 

implicit) accrue to $366,400 per household 
on average over the lifespan of their new 
water and wastewater service. That’s a 
total of nearly $200 billion waiting to  
be captured.

To calculate the return on investment, we 
first estimated the cost of closing the water 
access gap. Our estimate should be seen as 
a conservative jumping-off point. This is the 
first estimate of its kind; estimates of the 
investment required to universalize access 
to water and sanitation in the United States 
are surprisingly lacking in current literature, 
perhaps because there is no complete na-
tional dataset on household infrastructure 
needs to leverage.96 To compensate for this 
uncertainty, we provide very clear assump-
tions and use clear and conservative data 
values as model inputs.

5-TO-1  
Return on Investment

$42.5 BILLION  
to close the water gap

$366,400  
on average per household in 

economic benefits

$200 BILLION 
in value returned to US economy
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We used survey data, geographic data, 
prior literature, and expert opinion to 
estimate the upfront cost of installing new 
water and/or wastewater infrastructure, 
long-term operations and maintenance 
costs, the ongoing costs of water and sew-
er services, and their expected longevity. 
We did this while estimating the fraction of 
households (by county) that are in urban 
versus rural areas; require new installation 
versus repair of existing infrastructure; re-
quire new water service only, wastewater 
service only, or both types of services; and 
the expected period for which each house-
hold would benefit from their improved 
access.  

Several steps were involved in this analysis: 

First, we estimated the total number of 
households lacking access to basic water 
service and their location. ACS data esti-
mates that 539,000 occupied households 
lacked access to complete plumbing in 
the 50 US states, District of Columbia, and 
Puerto Rico in 2020. Then we estimated the 
fraction of households in urban versus ru-
ral areas to help determine whether they 
were likely within an existing water system 
service region and could be connected to 
a nearby system, or whether they would 
require a permanent off-grid solution 
(such as a well or decentralized system). 
We used data on the penetration of high-
speed internet service to further refine 
this estimate. 

Second, we estimated the type of service 
each home would need. Using a subset of 

the ACS data on the proportion of homes 
lacking either only running water or only 
toilets, we estimated the number of homes 
requiring new installation versus repair of 
existing infrastructure, and, for each group, 
the percentage requiring new water-only 
service, wastewater-only service, or both 
types of services.97   

Third, we developed an average cost 
model across three possible scenarios to 
reduce uncertainty. We ran three scenar-
ios in our cost and net return models: an 
initial, “most likely” estimate; a “low-cost” 
alternative, where costs are lower, new 
installation rates are lower, and homes 
are closer in proximity to existing systems; 
and a “high-cost” alternative, where costs, 
rates of new construction, and rurality 
are higher. When placed in a matrix, these 
variables create 54 categories. Estimated 
costs are lowest for water-only repairs in 
a home with access to an existing water 
system, while they are highest for a home 
requiring a new installation of both water 
and wastewater service outside of an ex-
isting system’s range. We estimated these 
costs as averages across all homes within 
each category to control for the expected 
variability in costs for a particular home.

Finally, we estimated the expected life-
span of new infrastructure and factored 
in operations and maintenance costs. We 
estimated the future annual service costs 
for households using current US average 
water and wastewater rates, and additional 
operating and maintenance costs by as-
suming 2% of initial capital costs per year 

ESTIMATING INFRASTRUCTURE 
COSTS AND RETURN ON 
INVESTMENT
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for system solutions (on-grid) and 4% of 
initial capital costs for outside-of-system 
investments (off-grid). We assumed solu-
tions connected to a system have a longer 

usable lifespan (50 years) than off-grid 
solutions (25 years). Finally, we incorporat-
ed costs specific to 67,200 households in 
Puerto Rico lacking basic water access.

FOR EACH US COUNTY, OUR MODEL ESTIMATES THE PERCENTAGE OF 
HOUSEHOLDS LACKING WATER ACCESS THAT ...

USING DATA FROM THE 
FOLLOWING SOURCES ...

I. Are Within Range of a Water System II. Are Within Range of an Extension III. Are Outside Range of Any System

A. Require only Water Infraestructure 

Baseline Cost Scenario

I.A.1

I.B.1

I.C.1

II.A.1

II.A.1

II.A.1

III.A.1

III.A.1

III.A.1

I.A.2

I.B.2

I.C.2

II.A.1

II.A.1

II.A.1

III.A.1

III.A.1

III.A.1

B. Require Only Waste Infrastructure 

Low-Cost Alternative Scenario 

1. Require  new Installation or  
Complete Replacement

1. US Census 
County Urban 
Influences 
Measures

1. Prior US Census Data on "No Toilet" 
vs. "No Running Water" Presence

1I. Penetration of 
Wired High-
Speed Internet

1. Estimates Based on Expert Opinion

C. Require Both Water and Waste 
Infrastructure 

High-Cost Alternative Scenario

II. Require only Repairs of Existing 
Infrastructure 

AND

AND

TO CREATE 18 CATEGORIES

AND MODEL THESE CATEGORIES UNDER 3 COST ASSUMPTIONS
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We estimate that it will cost $42.5 billion to 
close the water access gap. This amounts 
to an average total discounted cost per 
household of $78,900.98 Our base scenario 
estimates that 191,000 households requiring 
new infrastructure are already within an 
existing water system service region, an ad-
ditional 172,000 are within possible exten-
sion of an existing system, and 176,000 are 
permanently outside an existing system’s 
reach, requiring an off-grid solution. 

While $42.5 billion is a significant cost, 
most of that spending would be spread 
out over the lifetime of the new infrastruc-
ture, not invested all at once. In our base 
scenario, the initial investment required 
for new infrastructure is just $18.4 billion, 
less than Americans spend every year on 
ice cream.99 

THE COST TO 
CLOSE THE 
WATER ACCESS 
GAP 
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THE COST OF CLOSING THE WATER ACCESS GAP 
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HOMES WITHIN 
SYSTEM

172,000
HOMES WITH  

POSSIBLE  

CONNECTION  

TO SYSTEM

176,000
PERMANENTLY  
OUTSIDE OF  
SYSTEM

THE COST OF CLOSING THE WATER ACCESS GAP 

An estimated 191,000 homes are within an existing 
utility district and simply require a connection. 
This is the case in Cochran colonia near El Paso, 
Texas—a community of 72 lots that has been 
waiting for service since the mid-1980s. Cochran is 
working with DigDeep, El Paso County, and local 
housing nonprofit A.Y.U.D.A. to receive running 
water, fire suppression, and other basic services 
from the nearby Horizon Municipal Utility Dis-
trict.100 The project requires outside nonprofits 
to help residents overcome complicated admin-
istrative barriers such as signature collection and 

An estimated 172,000 homes are close enough to 
an existing utility district to be connected, provided 
the right funding and political will can be mobi-
lized. One mechanism that leverages economies of 
scale and improves water service is consolidation. 
Consolidation refers to a spectrum of practices; in 
some instances, areas that lack service are con-
nected to neighboring systems; in other cases, two 
or more utilities merge to form a single system; or 
systems remain physically separate but consolidate 
management to leverage staff capacity. This enlarg-
es their capacity, allowing them to provide a better 
quality of service to existing ratepayers and even 

An estimated 176,000 homes are located perma-
nently outside of utility system service areas. 
Many are located in remote areas with difficult 
terrain, low population density, or other chal-
lenges that may make piped water and waste-
water services prohibitively difficult to extend. 
Homes that can't connect to a public system 
often use decentralized systems, such as wells or 
septic systems. This is true for 20% to 25% of all 
homes in the US.103 In places where soil type or 
groundwater issues make a home a bad candidate 
for a private system, however, “off-grid” systems 
using new technologies can be leveraged.  

advocacy with state legislators. Private funds will 
be used to cover some of the upfront installation 
costs, triggering additional investments from the 
county. Private funds will also be used to help 
homeowners upgrade facilities in their dwellings; 
generally, public funds cannot be used to build 
facilities on private property. The project is slated 
for completion in 2022 and, if successful, may 
become a model for assisting the thousands of 
other colonias waiting for water and sanitation in 
Texas, Arizona, New Mexico, and California. 

extend service into new areas.  
When private wells in East Porterville, Califor-
nia, failed during the last drought, the state paid 
$650,000 a month for water deliveries. A coalition 
of state and local agencies and community-based 
organizations launched a consolidation effort to 
connect the 2,500 residents of East Porterville 
(755 homes) to the nearby municipal system in 
Porterville at a cost of about $48 million. In the 
end, the cost to provide running water and flush 
toilets was roughly equal to the amount the state 
paid for emergency water delivery over a five-
year period.101 102  

The Portable Alternative Sanitation System (PASS) is 
an off-grid household water and sanitation system 
suitable for the unique challenges faced by tribal 
families in rural Alaska, such as permafrost. PASS 
systems use a ventilated, separating toilet for human 
waste and ultra-low flow fixtures. The Alaska Native 
Tribal Health Consortium (ANTHC), which designed 
the PASS system, has installed them in hundreds 
of households, studying the health benefits when 
families replace bucket latrines with a functioning 
toilet.104 Systems like the PASS often exist in “gray 
areas” outside of existing codes and federal funding 
criteria.
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If we compare the marginal cost of closing 
the water access gap above with the total 
discounted economic benefits during the 
lifetime of the new infrastructure, it’s clear 
how much we stand to gain by closing the 
water access gap once and for all.  

We find the direct economic return from 
improvements in health, labor market, and 
school outcomes for marginalized house-
holds (previously estimated in our work at 
$3.04 billion per year), would accrue to a 
complete total discounted value of $70 bil-
lion. As a result, when considering just the 
direct economic outcomes, our modeling 
finds the expected net societal return of 
closing the water access gap to be $1.65 per 
dollar invested. When the additional im-
plicit benefits of reducing premature loss 
of life are added, we find the return to be 
even greater: $4.65 per dollar invested.105 106 

When computed as a total benefit per 
household over the lifespan of the new 
water or wastewater service (up to 50 
years), we find the average direct eco-
nomic benefit for each household to be 
$129,800. When the implicit improvements 
in life expectancy are added, the total 
value per household increases to $366,400. 
That’s nearly $200 billion in potential eco-
nomic value that could be generated by 
closing the water access gap.  

THE RETURN ON 
INVESTMENT 
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This section lays out four 
recommendations for 
achieving universal water 
access in our lifetimes. 

SECTION FOUR

Where We  
Go from Here: 
An Action Plan
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“I turned on the nozzle and 
oh my god, the sound, the 

smell. I even washed my face 
with the water to see if it was 

real … There’s nothing, no 
life without water. And to me, 

when I turned on that faucet, it 
felt like how I felt when I gave 

birth to my first child. He’s 
perfect, pure, and a necessity! 

He was necessary— just the 
same as the water.”  

 
– Velma M. Navajo Nation
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THE ACTION PLAN. 

Our 2019 report co-authored 
with the US Water Alliance, 
Closing the Water Access Gap in 
the United States, includes a 
multi-faceted Action Plan 
based on that study’s findings 
and input from the 30 mem-
bers of that report’s Adviso-
ry Council. Every one of the 
report’s recommendations 
remains urgently relevant 
today, especially considering 
these economic findings. To 
read the full Action Plan visit:  
digdeep.org/close-the-water-gap 

This report is written for anyone seeking a 
more comprehensive understanding of the 
impact the water access gap has on indi-
viduals, their communities, and the nation 
at large. We hope a clearer accounting of 
the costs and benefits of closing the water 
access gap is especially helpful to those 
setting state and national priorities, appro-
priating funds, and directing the work of 
government agencies. 

So how specifically can we ensure that 
everyone in the United States has access to 
the running water and basic sanitation they 
need to thrive? 

Closing the water access gap will require 
dedicated resources, ingenuity, new part-
nerships, and efforts to increase public 
awareness and political will. Each of us has 
a role to play. In this section we update 
sections from the Action Plan in our 2019 
report, Closing the Water Gap in the Unit-
ed States, to incorporate the key findings 
from this economic analysis. We highlight 
opportunities for action by the water sec-
tor, government agencies, philanthropy, 
nonprofits, and the public.



Expand and refocus federal 
and state funding.

Use data to bring visibility to 
communities. 

Define the water access gap 
as a crisis. 

Build a domestic water, 
sanitation, and hygiene 
(WaSH) sector.

1.

2.

3.

4.

WANT TO CLOSE THE WATER ACCESS GAP? 
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Our analysis shows that roughly $42 billion 
in new spending can universalize access to 
water and sanitation in the US and produce 
meaningful, long-lasting societal benefits. 
But solving this problem won’t just require 
new spending; it will require smarter, 
more flexible spending that targets the 
water access gap directly and keeps it from 
growing.  

New programs and technologies are need-
ed to reach the 176,000 households we 
estimate are permanently outside of utility 
service areas. Our analysis demonstrates 
that the economic benefits of expanding 
access to water and sanitation outweigh 
the costs by nearly 5 to 1, even when a 
system cannot sustain itself through rate 
payment. This presents an opportunity to 
realign federal and state funding policies in 
a way that recognizes the overall economic 
contribution of a water or wastewater sys-
tem. Finally, while there are roles for the 
private, philanthropic, and nonprofit sec-
tors to play in funding water and wastewa-
ter projects, the federal government must 
take a strong funding lead to overcome the 
“wrong pockets” problem identified in our 
research.

1. EXPAND AND REFOCUS FEDERAL 
AND STATE FUNDING. 

WHAT THE ECONOMIC 
DATA TELL US: 
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Invest dedicated funds to close the 
water access gap: Congress should begin 
by appropriating an initial $18.4 billion 
(as estimated under The Cost to Close 
the Water Gap in Section Three of this 
report) to execute a policy to completely 
close the water access gap over the next 
10 years. This work should be overseen 
by an interagency task force led by EPA. 
While the long-term investment re-
quired will be much higher (estimated at 
$42 billion), many of those costs will be 
spread out over the lifespan of the new 
infrastructure, buying time for federal 
and state governments to collect more 
granular, actionable data on the location 
and condition of households without ac-
cess. (Collecting better data is addressed 
in Recommendation Two, below.) 

Congress must also dramatically in-
crease the federal share of spending on 
water and wastewater systems and make 
that funding more flexible to ensure the 
water access gap does not continue to 
grow. Over the past several decades, the 
federal share of water-related spending 
has been reduced to a mere trickle.107 108 
Communities that did not benefit from 
past investments have struggled to catch 
up, while once-functioning systems have 
fallen into disrepair, a process accelerat-
ed by the stress of climate change. While 
the IIJA’s $55 billion in new, water-relat-
ed spending is an important first step, 
that one-time funding increase will not 
completely close the water access gap 
and represents just a fraction of the 
overall need.109 

Expand existing funding sources to keep 
the gap from growing: Congress should 
expand funding sources like State Revolv-
ing Funds (SRFs), Community Development 
Block Grants, USDA Rural Development 
(RD) grants, and programs under the Water 
Infrastructure Finance and Innovation Act, 
making them more accessible by offering 
grants and 100% principal forgiveness loans 
to rural and disadvantaged communities. 
Technical assistance (TA) providers also 
need increased funding; they are essential 
in helping understaffed systems navigate 
funding applications, manage operations, 
become financially sustainable, and meet 
regulations, but the financial need outpac-
es existing TA capacity. The White House 
should continue to coordinate the work of 
relevant agencies through the water sub-
cabinet110 111 and ensure that new infrastruc-
ture investments benefit the communities 
that need them most, using an interagency 
organizing mechanism such as Justice40.112

Additionally, the formulas used to calculate 
funding eligibility should be modernized. 
SRF eligibility, for example, is determined 
on a state-by-state basis, and therefore 
certain criteria, such as what constitutes a 
disadvantaged community, may vary. This 
presents a unique challenge to tribes that 
reside in multiple states. Agencies offering 
loans and grants should engage in proactive 
outreach to impacted communities and 
support them with concierge-like services 
as they undertake the application process. 
Many communities cannot access funding 
simply because they lack capacity or expertise 
to complete an application.  

WHAT SHOULD  
BE DONE: 
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Invest in new solutions and technologies:  
Closing the water access gap will require 
funding for interim solutions and new 
technologies, such as decentralized systems 
to serve the estimated 176,000 households 
we estimate are located permanently out-
side of utility service areas. While the IIJA 
directed EPA to form a pilot program for 
decentralized wastewater projects in rural 
and disadvantaged communities, Congress 
has not yet appropriated the funds for that 
program.113 A sister program focused on 
decentralized drinking water should also be 
created.114 115 Restrictions on public funding 
should be loosened to allow decentralized 
technologies to reach scale; in some cases 
that may mean granting funds to homeown-
ers (directly or through an intermediary), 
making funds available to WaSH nonprofits 
(which often have direct relationships with 
impacted communities), and allowing feder-
al funds to be used to purchase equipment 
installed on private property.

Begin funding system operations and 
maintenance: Federal funding stat-
utes must be updated to support the 
ongoing operation and maintenance 
(O&M) of water and wastewater sys-
tems. When a system falls into disre-
pair, more people fall into the water 
access gap. Targeted investments in 
O&M, however, can keep a system 
functioning and prevent problems 
from compounding. Unfortunately, 
even small investments in O&M may be 
out of reach for as many as half of the 
nation’s 45,000 small community water 
systems facing financial challenges.116 
Armed with the knowledge that the 
overall economic benefits of expanding 
access to water and sanitation out-
weigh the costs by nearly 5 to 1, federal 
programs should finally abandon the 
principle that all water and wastewater 
systems must be financially self- 
sufficient through rate payment. 
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Develop cross-sector funding partner-
ships: The federal government must 
take the lead on investment if we are to 
overcome the “wrong pockets” problem 
outlined earlier in this report, but the 
private and philanthropic sectors have a 
role to play too.117 Philanthropy can part-
ner with universities and private busi-
nesses to invest in promising new tech-
nologies that fall into gray areas, outside 
of existing codes and federal funding 
requirements. Private investment can 
help demonstrate the effectiveness of 
new technologies, providing the data that 
regulators need to adopt new standards. 
Congress and state governments should 
also provide the private sector dedicated 
support in the form of funding, enforce-
ment flexibility, and tax credits to in-
centivize utilities to consolidate with or 
support smaller systems that are out of 
compliance.118 119

Work directly with impacted communi-
ties: All this funding should be informed 
by—and designed to meet—the real needs 
of impacted communities, which must 
co-design their own solutions. Govern-
ment, philanthropy, and private businesses 
should consult with communities facing 
access challenges through dedicated 
outreach, consultations with communi-
ty groups and nonprofits, and feedback 
mechanisms such as the Decentralized 
Wastewater Innovation Cohort (DWIC).120 121  
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The United States does not currently have 
a central, reliable dataset that shows how 
many people in the US lack water and sani-
tation access, meaning there is no baseline 
against which to track our progress. In fact, 
the best available data—Census ACS esti-
mates—have become less reliable in recent 
years due to the removal of the toilet ques-
tion. In many underserved communities, a 
lack of actionable data has resulted in insuf-
ficient financial assistance and infrastruc-
ture investment. The few places with better 
data collection efforts, however, have seen 
more funding. American Indian and Alaska 
Native tribes surveyed by the Indian Health 
Service’s Sanitation Facilities Deficiency List, 
for instance, received $3.5 billion in IIJA 
funding to completely fund their outstand-
ing water and wastewater projects.122 

2. USE DATA TO BRING VISIBILITY  
 TO COMMUNITIES.   

WHAT THE ECONOMIC 
DATA TELL US: 
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Update the Census to incorporate Water, 
Sanitation, and Hygiene (WaSH) questions: 
You can’t manage what you don’t measure. 
We need better data to understand the 
full scope of what the water gap is costing 
us and what we stand to gain by fixing it. 
We also need more actionable data—for 
example, information showing the location 
and nature of infrastructure deficits—to 
help government and nonprofits priori-
tize and plan infrastructure projects more 
effectively. Again, this is an area where the 
federal government must lead.  

Congress should direct the Census Bureau 
to restore its survey question on access 
to toilets, and add questions on wastewa-
ter services, water quality, and cost.123 EPA 
should collect and standardize geospa-
tial data on water and wastewater system 
service areas in order to better map areas 
of need. Other government data sources 
can be made more relevant to water access 
issues too. With additional funding, the Unit-
ed States Geological Survey, which collects 
data on water quality, groundwater levels, 
and water use, could release new datasets 
more frequently. The American Housing 
Survey, which includes questions on plumb-
ing access, could sample more extensively in 
rural areas. The need for better data is more 
urgent than ever because of the negative im-
pact Covid-19 may have had on the accuracy 
and integrity of the 2020 Decennial Census.

Establish a Water and Sanitation Needs 
Working Group: Congress should establish 
an interagency Water and Sanitation Needs 
Working Group, led by EPA, to streamline 

WHAT SHOULD 
BE DONE:   

data collection for water and sanitation ac-
cess across all relevant agencies and more 
accurately survey impacted households.124 
Such a mechanism was recently proposed 
in the US Senate via the Water, Sanitation, 
and Hygiene (WaSH) Sector Development 
Act of 2022.125 This work would parallel 
EPA’s data collection efforts on the Drink-
ing Water Infrastructure Needs Survey and 
Assessment and the Clean Watersheds 
Needs Survey. The Working Group should 
report periodically to Congress on the cost 
of capital improvements needed to ensure 
that all households in the US have water 
and sanitation, with estimates disaggregated 
by congressional district. 

Conduct new research on the size and 
scope of the water access gap: Armed with 
better data, universities and think tanks 
could more precisely estimate the location 
and nature of household infrastructure 
gaps, and the average lifespan and cost 
of system replacement, leading to more 
targeted policy. Centralized data would also 
make it possible to create an “early warning 
system” that identifies communities most 
at risk of falling into the water access gap by 
analyzing factors like well failure, contami-
nation threats, and persistent Safe Drinking 
Water Act or Clean Water Act violations. Ad-
ditional academic research should be con-
ducted to better understand what impact 
water quality, affordability, and shutoffs are 
having on the water access gap. All data col-
lection efforts—private and public—must 
be accompanied by outreach to vulnerable 
communities to assist them in leveraging 
those data for their own advocacy.    
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More than 2.2 million people live inside the 
US water access gap, without the taps and 
toilets many of us take for granted. These 
communities are in crisis: They drink un-
safe water and risk exposure to raw sewage 
every day. Our modeling demonstrates 
that a lack of access to water and sanita-
tion quantifiably impacts every aspect of 
a person’s life. In addition to the human 
misery resulting from sickness, suffering, 
and premature death caused by a lack 
of access to water and sanitation, the US 
economy loses $8.58 billion every year that 
the gap remains open. This crisis is only 
becoming more urgent as climate change 
puts additional stress on infrastructure.

Recognize the human right to water and 
sanitation (HRWS): Many countries, along 
with the UN, have recognized the urgency 
of this issue by passing resolutions rec-
ognizing the human right to water and 
sanitation (HRWS). This right requires 
governments to ensure that all people 
have safe, acceptable, accessible, and 
affordable water and wastewater services 
provided in a non-discriminatory way. The 
federal government should signal its lead-
ership on this issue by doing the same.126 

127 The federal government should update 
its view on the HRWS in international law, 
communicating that stance to the Office 
of the United Nations High Commissioner 
for Human Rights.128 Congress could go a 
step further by passing a new law formally 
recognizing the HRWS.  

3. DEFINE THE WATER ACCESS GAP AS  
A CRISIS    

WHAT THE ECONOMIC 
DATA TELL US:

WHAT SHOULD BE 
DONE:    
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In 2012, California passed Assembly Bill 
685 recognizing the human right to water. 
Though the law lacks an enforcement mech-
anism, that recognition is widely credited 
with creating a policy environment resulting 
in the passage of numerous other laws that 
support equitable water access, funding, and 
enforcement. Recognizing the HRWS in more 
state legislatures and at the federal level 
would enable similar progress nationwide. 

Use human rights language across private 
and philanthropic sectors: US businesses, 
foundations, and nonprofit organizations 
touching water and sanitation should 
recognize the HRWS and use human rights 
language when describing their work. The 
215 companies that have endorsed the CEO 
Water Mandate, for example, have agreed 
to respect the HRWS through their busi-
ness practices. This, in turn, has helped 
them more effectively manage their water 
risks and united them in efforts to extend 
water and sanitation access to commu-
nities near key business locations like 
manufacturing hubs.129 130 131 The economic 
findings here should be used to revise 
corporate environmental, social, and 
governance (ESG) standards so that they 
appropriately value investments in access 
to water and sanitation alongside volumet-
ric water benefit accounting.132 133 By using 
human rights language more broadly, the 
private, philanthropic, and nonprofit sec-
tors can signal to impacted communities, 
government, and the public that all people 
deserve access to water and sanitation, and 
that the water access gap must be closed 
immediately.
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4. BUILD A DOMESTIC WATER, SANITATION, 
 AND HYGIENE (WaSH) SECTOR.     

Census data show that the water access 
gap has persisted in recent years, and even 
widened. Until recently, the millions of 
Americans without access to water and 
sanitation have been on their own, lack-
ing the support, resources, and visibility 
needed to solve this problem. A few lucky 
communities may receive new access to 
services through the IIJA, but for many, a 
working tap and toilet will still seem like 
a distant dream. If the United States is to 
solve this problem, we need to confront it 
as we have in other countries: as an urgent 
public health crisis that demands an intelli-
gent, coordinated, and rapid response. 

WHAT THE ECONOMIC 
DATA TELL US:

WHAT SHOULD 
BE DONE:  

Establish a domestic WaSH sector: We 
need a robust domestic WaSH sector to 
lead this work— a “community of prac-
tice” made up of NGOs, funders, research 
institutions, private businesses, govern-
ment agencies, and impacted communities 
working together toward shared goals. 134 
As a model, the global WaSH sector has 
successfully improved water and sanitation 
access for more than 2.6 billion people in 
low-income countries over the past 
 60 years, in large part due to its well- 
developed mechanisms for setting region-
al priorities, sharing data and technical 
knowledge, and coordinating responses to 
new or existing challenges. By leveraging 
combined resources, the sector secures 
funding, aligns policy advocacy, and holds 
governments accountable to impacted 
communities. Within this community of 
practice, experiences are shared—success-
es and failures—through regular, in-person 
convenings. 
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There are more than 150 entities working to 
advance access to water and sanitation in 
the US. More than 30 of them contributed 
to the development of this report. Recent 
research, however, found that many of 
those entities do not self-identify as WaSH 
organizations or see themselves as part of 
a larger WaSH sector.135 The consequence 
of this fragmentation is a significant loss 
of efficiency, collaboration, and strategic 
planning. Organizations advancing access 
to water and sanitation in the US should 
begin to define their efforts as WaSH.

Hold regular sector convenings: Domestic 
WaSH organizations should meet regularly 
to align strategies and share information 
through regional and national convenings. 
A few focused coalitions, including the 
Navajo Nation Water Access Coordination 
Group (WACG),136,137 the Water Resilience 
Coalition,138 and PolicyLink’s Water Equi-
ty and Climate Resilience Caucus,139 have 
already begun meeting regularly. In Octo-
ber 2022, DigDeep and 15 other organiza-
tions will meet in Washington, DC, to lay 
the groundwork for an annual, national 
convening open to all US WaSH actors.140 
Philanthropy and the private sector should 
fund these convenings and other efforts 
aimed at sector coordination, especially 
those that include impacted communities.

Advocate for change with federal and state 
governments as a sector: Once this coordi-
nation takes place, the WaSH sector should 
use its collective power to advocate on 
behalf of impacted communities with law-
makers and federal and state agencies. This 

is already happening to a degree, as evi-
denced by recent efforts to secure funding 
for the IHS Sanitation Facilities Deficiency 
List,141 or to create a system for better 
national data collection around water and 
sanitation needs.142 Private businesses have 
an important role to play too, since they 
often have valuable cachet with lawmakers 
and work inside or near impacted commu-
nities. Every piece of new legislation aimed 
at closing the water access gap should 
require federal agencies to consult with 
community groups and WaSH nonprofits, 
leveraging this network to connect with 
impacted communities that may be other-
wise hard to reach. 
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It seems inconceivable that the 
United States, with its vast re-
sources, technological expertise, 
and long-standing commitment to 
improving public health, would be 
home to more than 2.2 million peo-
ple lacking access to basic water and 
sanitation services. Many Americans 
wake up every morning wondering 
how they’ll get enough clean wa-
ter to care for themselves and their 
families. That insecurity takes a toll 
on their health and happiness. It also 
costs real money. As things stand, 
the United States loses a staggering 
$8.58 billion every year that the water 
access gap remains open.  

Closing the water access gap would 
create prosperity. It would improve 
physical health and reduce health 
care costs, improve mental health, 
labor market outcomes, school time 
for children, and even GDP output. 
Closing the water access gap would 
also prevent more than 600 unnec-
essary deaths each year, saving real 
lives. All told, the US economy would 
gain nearly $200 billion over the next 
50 years. That means for every $1 we 
invest in taps and toilets for the Amer-
icans who need them most, we would 
generate nearly $5 in economic return. 

This 5-to-1 return on investment 
presents the possibility for a new way 
of thinking about the value of our 
water and wastewater systems. Even 
in places where those systems cannot 

support themselves through rate 
payment, investing in them still makes 
economic sense. That investment 
must be led by the federal govern-
ment, since the broad distribution of 
economic benefits may mean that no 
other actor will be motivated enough 
to invest on their own. While the 
recent passage of the IIJA may help 
compensate for the precipitous de-
cline in federal funding for water and 
wastewater in recent decades, more 
and better targeted investment will 
be required to close the water access 
gap for good. 

In the end, this is an issue of eco-
nomic, environmental, and social 
justice. Closing the water access gap 
will advance equity and right histor-
ical wrongs that go back nearly 100 
years, when the US government made 
enormous investments in water infra-
structure that excluded many tribes, 
communities of color, immigrant 
communities, and rural areas. These 
dollars will benefit the families who 
need them the most, allowing them 
to reinvest in their broader commu-
nities—often places facing economic 
decline, fiscal shortfalls, and loss of 
financial opportunities. Eventually, 
the benefits will accrue to govern-
ment, private businesses, and the 
nation as a whole.

We must ensure that everyone in the 
US can enjoy safe, running water; the 
convenience of an indoor tap, toilet, 

and shower; and the safe and healthy 
treatment of their household wastewa-
ter. We must ensure that the investment 
and hard work that brought water to 
most of this country are not under-
mined, and that those with access to 
clean water and sanitation today do 
not lose it tomorrow because of aging 
infrastructure or climate change. 

Together, we can close the water 
access gap in our lifetimes. A great deal 
of work remains, but we can’t afford to 
wait any longer. The stakes are too high. 

CONCLUSION    
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APPENDIX DATA ANALYSIS 
METHODS AND COMPUTATION 

OVERVIEW This report includes assessments of the 
population of the United States lacking 
access to water and sanitation infrastruc-
ture, the economic harms associated with 
that access gap, and the potential societal 
return on investment from providing or 
restoring access via new infrastructure. We 
build these estimates on the population of 
household members estimated to current-
ly lack access based on the definitions used 
in the previously published Closing the 
Water Access Gap report.143  The econom-
ic calculations of harms in lacking access 
are made such that they estimate only the 
directly attributable costs of lacking access 
and are measured based on quantifiable 
impacts on health, productivity, educa-
tion, and economic outcomes. We con-
struct these cost models using data from 
previously published literature on the 
magnitude of the harms of lacking access 
and apply these findings to the population 
known to lack access today based on US 
surveys of households and their members. 
Where relevant, we compute the value of 
economic losses by applying or using as-
sets from the Altarum Value of Health Tool, 
a modeling framework that estimates the 
long-term economic costs of changes in 
health, productivity, and longevity that is 
well-suited to assessing changes in health 
and financial outcomes resulting from 
investments in the social determinants of 
health.144  Both the potential benefits of 
providing new access and the costs of new 
infrastructure are compared for a consistent 
household population and time frame when 
computing societal return-on-investment 
values. 

In this methodology appendix, we de-
tail the major steps, underlying sources, 
assumptions, and calculations used in 
generating the data underlying this report. 
These include details on the scope of the 
analysis, the definition of the population 
of study, the methodology for attributing 
harms to the water access gap, estimates 
of the economic cost components, and the 
computation of infrastructure investment 
expenditures used in return-on-invest-
ment calculations. Wherever possible, we 
align modeling in this work to be con-
sistent with prior academic research on 
the US water access gap and apply data 
directly to the population of those cur-
rently lacking access described in the most 
recently available US survey data.145 
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MODELING 
APPROACH 

The overall modeling approach begins with 
the estimation of the population currently 
lacking water access and compares their 
expected health and economic outcomes 
to a hypothetical counterfactual scenario 
in which all US households had complete 
water services for the entire year. We 
compute the total economic costs of the 
water access gap as the difference between 
the actual expected incidence of adverse 
outcomes (and costs) seen in 2020 to a 
hypothetical complete elimination of water 
access gap harms. We describe the list 
of pathways through which lack of water 
access contributes to long-term economic 
costs and then develop a model to quantify 
those costs in a single year for all US resi-
dents lacking complete plumbing facilities, 
detailing the costs by type and splitting 
the impacts across major stakeholders. We 
estimate each economic impact individually, 
predicting the incidence or total count of 
each adverse outcome for the population 
lacking complete plumbing and then, when 
necessary, further limiting the economic 
costs to only those directly attributable to 
lacking water access. Depending on the data 
available to make an estimate, we take  two 
broad approaches to calculate the total 
annual economic costs of a specific impact: 
the quantity method and the apportion-
ment method. 

The quantity method is applied to impacts 
with known counts, frequency, or rate of 
risk factors for a specific household or 
person lacking complete plumbing facilities 
in a year. Examples of these economic im-
pacts include productivity losses associated 

with collecting water outside the home or 
direct purchase costs of bottled water. In 
each case, we apply a percentage from prior 
literature or expert opinion to the counts 
of households/individuals lacking access 
to estimate a total number of instances 
of a cost in a year. The units of analysis 
may be physical units (such as gallons of 
water purchased) or measured data (such 
as hours of time spent). We multiply the 
number of times the harm occurred (the 
quantity count) per person impacted by 
the number of units (hours spent or bottles 
purchased) and then by a cost per unit (dol-
lars) to compute a total economic cost in a 
single year for the population lacking water 
access. When necessary, the total costs are 
counted only for a relevant subset of the 
population lacking access: For example, we 
only count the value of lost earnings and 
time for the working-age population. 

When a per-person or per-household count 
or frequency is not known in the available 
data, we use an alternative approach—the 
apportionment method— to compute total 
economic costs for other health and eco-
nomic impacts. In this method, rather than 
applying a known rate/count to the popula-
tion of households lacking water access, we 
begin with the total economic costs for the 
entire US population of a particular adverse 
outcome. Take, for example, our estimation 
of the costs of waterborne disease cases 
attributable to households lacking com-
plete water access. For this impact, the risk 
of contracting any particular waterborne 
disease as a result of lacking complete 
plumbing would be extremely difficult to 
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compute from existing studies/data. Instead, 
we use literature that quantifies the total 
cost of waterborne disease in the entire US 
population in a year, and then estimate the 
fraction of those diseases that occur for 
households lacking water access and the 
fraction of those cases directly attributable 
to the water access gap. 

After each direct individual component of 
economic costs is computed, we add the 
varying types of costs together and then 
compute broader economic impacts for 
some of the individual components. In 
this model, the productivity losses due to 
time missed from work due to disease, lost 
productivity due to mental health impacts, 
and time lost collecting water outside the 
home would all be expected to create larger 
downstream economic harms (because of 
the economic multiplier that occurs when 
an earned dollar is spent in the economy). 
We compute the extent of these losses 
based on the ratio of 2019 Gross Domestic 
Product to income. 

Scope and Population of the Analysis 

The population of study for this economic 
analysis of the water access gap is defined 
in the same way as in the prior Closing 
the Water Access Gap research. Because 
this work focuses on the potential for new 
household infrastructure to close the 
water access gap, we narrowly define the 
population of individuals who fall into the 
water access gap, including only people 
who are members of a permanent occupied 
household that does not have a complete 

set of fixtures based on the above queried 
list by the US Census. Access to complete 
plumbing as defined by the US Census is 
roughly comparable to the Joint Monitoring 
Programme’s (JMP) highest level of water 
service, categorized as “safely managed.”146  

 To estimate this household and popula-
tion size, we gathered data from the most 
recently available version of the US Census 
American Community Survey (ACS) Housing 
Component (HC) to assess the number (and 
percentage) of households lacking at least 
one of three specific water infrastructure 
components: 1) hot and cold running water, 
2) a sink and functioning faucet, and 3) a 
bathtub or shower. If a household reported 
lacking one of these, the resulting entry in 
the HC data is flagged as not having “com-
plete plumbing facilities” and is included in 
our population of study, as are all members 
of that household. It is important to note 
that the current version of ACS housing 
data did not include a question regarding 
either an in-home toilet or a safe and reli-
able wastewater solution. Since 2016, this 
specific component has been omitted from 
the survey, making evaluations of current 
water access gaps due to toilets impossi-
ble to determine. As a result, our count 
of households lacking complete plumbing 
may underestimate the total water access 
and sanitation gap due to a gap in the data 
surrounding wastewater.  

 We include residents of Puerto Rico in this 
analysis, although these data are an excep-
tion to our use of the US Census housing 
survey component as the basis for estimat-
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ing the population, because the Puerto Rico 
questionnaire has either varied significantly 
from the states’ version, or the entire ques-
tion on household plumbing was omitted. 
Therefore, we follow the work of the previ-
ous analysis done for the Closing the Water 
Access Gap report and apply its indepen-
dent estimate of the number of Puerto Rico 
residents lacking access in this report.147 

We define the scope of analysis time period 
for this economic impact calculation to be 
the single calendar year of 2020, assessing 
the estimated total economic losses for 
households and individuals lacking access 
in the most recent ACS data. The ACS data 
report a “point in time” estimate of hous-
ing conditions, meaning that the count of 
households is taken when a respondent 
completes the survey, not based on the 
existence of plumbing over a prolonged 
period. When older survey data or prior 
studies based on populations in the past 
are used to estimate model inputs for the 
current year, we typically assume the same 
rates can be applied to a current population 
estimate or predict a 2020 data point based 
on prior trends. We inflate prior years’ cost 
estimates to 2020 dollars when necessary.  

We count the total economic costs in one 
period based on adverse outcomes ex-
pected to occur in a single year and only 
those costs directly attributable to the lack 
of complete plumbing facilities and water 
access. For the set of economic costs that 
occur instantaneously, such as lost produc-
tivity and direct-purchase water costs, we 
compute total annual costs based on the 

accrued impact of these harms over the 
entire year. For costs associated with short-
term outcomes, such as acute physical 
health events or cases of mental illness, we 
estimate the incidence of those conditions 
during the year of study and the total costs 
associated with the volume of new cases 
in that year. For longer-term costs, such 
as chronic disease, we again measure the 
incidence of new cases only in the year of 
study (for example, mental health or chron-
ic diabetes) and measure the total impact 
on lifetime medical spending as a result of 
the incidence of disease.

We identify four distinct types of physi-
cal health risks associated with the lack 
of clean, reliable in-home drinking water 
service, wastewater systems, and adequate 
water for washing and sanitation. They are: 
colon increased risk of diarrheal disease, 
lower respiratory disease, skin disorders, 
and obesity/diabetes. These specific health 
risks were identified in a literature review 
and determined to have well-established 
pathways through which households lacking 
a clean water supply are more likely to 
drink unsafe water collected from outside 
the home; less likely to bathe or wash reg-
ularly; more likely to bathe in nearby lakes, 
rivers, or streams; and more likely to con-
sume alternative (often sugar-sweetened) 
beverages, leading to increased sugar and 
overall calorie consumption. We estimate 
the increased risk of each specific disease 
attributable to the water access gap, the 
expected health care costs associated with 
each disease, any long-term impacts acute 
disease had on chronic health (if associated 

PHYSICAL 
HEALTH IMPACT 
CALCULATIONS 
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with the condition), expected productivity 
losses due to missed workdays recovering 
from disease, and the risk of premature loss 
of life due to complications from physical 
illness or chronic disease. 

The initial primary source used to estimate 
the economic costs of diarrheal, respira-
tory, and skin conditions is work by Collier 
et al (2020), titled “Estimate of Burden 
and Direct Healthcare Cost of Infectious 
Waterborne Disease in the United States.” 
148 We use this work to establish the total 
prevalence of these conditions in the US, 
the proportion of conditions attribut-
able to different water sources, and the 
expected average health care costs and 
outcomes for each case. We then use the 
apportionment method discussed above to 
estimate the proportion of these water-
borne disease cases attributable specifical-
ly to increased risks from households and 
individuals lacking water access for drink-
ing, bathing, and sanitation. We compute 
the proportion of attributable cases based 
on the following formula: Attributable 
Cases of Each Waterborne Disease = (Total 
Annual Cases) * (Proportion of Households 
Lacking Access) * (Relative Risk of Expo-
sure to Water Outside the Home for those 
Lacking Access Compared to those With 
Access) 

The source for total annual cases comes 
from Collier et al, the source for the pro-
portion of households lacking complete 
plumbing from our analysis of the 2018 ACS 
data, and the relative risk of exposure for 
those households comes from our analysis 

of American Housing Survey (AHS) data. 
We estimate from the AHS that the relative 
disease risk of exposure is 30.7 times for 
those lacking water access based on the 
relative risk of using water from a stream, 
spring, lake, or other external source for 
a primary drinking water source, assuming 
that the risk of disease exposure comes 
from using contaminated water collected 
outside the home.   

With an estimate of the number of attrib-
utable cases for waterborne disease to 
households lacking complete plumbing, 
we determine the potentially reducible 
proportion of these cases that could plau-
sibly be prevented by installing new water 
infrastructure to a home. We use data 
from a previous study (Thomas et al)149 that 
assessed the impact on the three major 
categories of disease: diarrheal, respirato-
ry, and skin following an intervention that 
provided a new water source to homes in 
Alaska. We found a reduction in cases of 
38%, 16%, and 20% respectively.150 We apply 
this reducible factor to all health care 
outcomes and costs of the waterborne 
diseases, estimating the number of cases 
and direct health care savings that would 
be expected from new water infrastructure 
factors driving improved health. 

The health care outcomes and cost cate-
gories measured by Collier et al include 
counts of illnesses, emergency department 
visits, hospitalizations, and deaths. We 
expand on these cost categories by estimat-
ing additional costs for ambulatory visits, 
prescription drugs, and nursing care that 
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would be expected for these conditions but 
that were not tracked by Collier et al. Data 
from the Institute for Health Metrics and 
Evaluation (IHME) provide an estimate of the 
additional proportion of health care spend-
ing costs for lower respiratory and diarrheal 
conditions, increasing the estimated health 
care savings from each reducible case.151 
Lastly, we use data on the number of days 
spent ill and/or in the hospital for each case 
to estimate the productivity losses and lost 
earnings for each illness. Earnings data are 
collected from our analysis of ACS data, and 
all health care cost earnings data and are in-
flated to 2020 dollars using economy-wide 
inflation and health care cost inflation from 
Altarum’s Health Sector Economic Indica-
tors (HSEI).152

Data on the average age of mortality for 
each waterborne disease are required to 
estimate the extent to which future earn-
ings are forgone due to premature mortal-
ity. We use the Center for Disease Control 
and Prevention’s (CDC) WONDER database 
on “Underlying Causes of Death”153 and 
compute the proportion of deaths by 10-
year age groups in 2020 for each  disease 
measured. The same earnings data from 
ACS are used to monetize the productivity 
losses associated with premature mortality 
(based on the age of death and the working 
years lost due to death). 

In addition to the health impacts from wa-
terborne diseases, we estimate the health 
care costs, productivity losses, and pre-
mature mortality costs associated with an 
increased risk for diabetes for individuals 

living in homes lacking complete plumbing 
facilities. This risk occurs because indi-
viduals will often substitute sugar-sweet-
ened beverages for water from the tap 
when safe, reliable drinking water is not 
available. As a result, individuals consume 
a greater number of calories and added 
sugars in their diets, increasing the risk 
of diabetes, obesity, and the associated 
adverse health outcomes.  

We begin with data from Mosites et al that 
indicate that adults in rural Alaska con-
sume sugarsweetened drinks 7.8 times/
week with running water and 12.5 times/
week without (8.5 overall); 0.66 more 
sugar-sweetened drinks per day with 
than without and 0.57 more drinks than 
overall.154 This excess consumption is 29% 
greater when adjusted for age, income, and 
education (unadjusted is 47%). We apply 
this estimated 29% increase to evidence 
from Drouin Chartier et al, who estimate 
Type II Diabetes risk based on sugary bev-
erage consumption to find an increased 
risk of 16.4% for Type II Diabetes among 
those without an in-home water source.155

We then use Towne et al, which mea-
sures higher than overall diabetes prev-
alence for American Indian and Alaska 
Native adults at 17% in 2015 (using survey 
data from the CDC Behavioral Risk Factor 
Surveillance System (BRFSS)).156 Combining 
this with the 17% of the population with no 
piped water (from Mosites et al) results in 
16.4% higher diabetes prevalence for adults 
with no piped water than for those with a 
connected water line. Therefore, we esti-
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mate 2.6% of the adult population without 
running water is diabetic as a result of 
no access to running water, based on the 
following formula:

PT=(PGnG+PLnL)/(nG+nL) and PG= RGPT 
Where: 
Px= risk of diabetes, x = T is overall consump-
tion, x= L is with lesser consumption 
nx= proportion of population with greater con-
sumption (X=G) or lesser consumption (x=L) 
RG= Increased risk of diabetes with increased 
consumption (used a relative risk associated 
with greater consumption) 

Solving for PL:  
PL= PT (nG+nL-RGnG)/nL

Preventable Cases 
Attributable to Lacking 
Access 

Combined ED and 
Hospitalization Visits 

Direct Annual 
Hospitalization/ED Costs  

Additional Ambulatory 
Visits and Rx Costs   

Lost Productivity due to 
Hospitalizations    

Lost Productivity due to 
Premature Death 

DIARRHEAL

65,119 

844  

$22M  

$10M  

$3M  

$9M  

$12M  

LOWER  
RESPIRATORY 

2,484  

2,171   

$69M   

$29M   

$2M   

$23M   

N/A   

SKIN

151,364 

19,130  

$20M  

$9M 

$3M  

$1M  

N/A 

DIABETES

36,424  

N/A   

$368M  

$61M   

$123M   

N/A   Chronic Fatigue Syn-
drome Costs (Giardia)  

TOTAL 

255,391  

22,145   

$526M  

$68M   

$156M  

$12M  

$762M Total Physical Health 
Economic Costs  

We apply this 2.6% to the population lacking 
complete plumbing facilities and find that 
36,424 diabetes cases annually are poten-
tially reducible based on improvements in 
access to a clean in-home drinking water 
supply. The resulting economic impacts of 
increased diabetes are computed using data 
from the American Diabetes Association 
and include the estimated health care costs 
associated with managing a Type II Diabetes 
case over time, plus other direct health 
care costs, worker productivity losses, and 
increased premature mortality risks.157

A summary of the physical health costs 
is shown in the below table (premature 
loss-of-life data are discussed in a following 
section).
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MENTAL 
HEALTH IMPACT 
CALCULATIONS  

In this work, we estimate the magnitude 

of the impact of an increased prevalence 

of mental health conditions among those 

lacking complete plumbing using the 

quantity method described above. Lit-

erature has identified a broad range of 

mental health conditions that are affected 

by the stress of water access gaps, and 

we estimate the proportion of mental 

health conditions that would be expect-

ed for residents of US households that 

lack complete water access and then the 

additional number of cases that would 

be expected to occur due to water access 

issues. We estimate the baseline frequen-

cy of US mental health conditions using 

statistics from the National Institute of 

Mental Health (NIMH) 158 and then apply the 

factor of increased risk for mental health 

conditions from Brewis et al.159 With this 

count of new mental health conditions, we 

use data from the Agency for Healthcare 

Research and Quality (AHRQ) Medical Pan-

el Expenditure Survey (MEPS) to estimate 

the annual cost per case and compute a 

total health care cost impact, while inflat-

ing those health care costs to 2020 dollars 

using Altarum’s Health Care Price Index.160 161 

Lastly, we use data on the independent risk 

of depression from Brewis et al to estimate 

the number of new cases of depression 

and the resulting impacts on labor force 

outcomes and earnings.162
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TIME LOST FOR 
COLLECTING/
PURCHASING 
WATER IMPACT 
CALCULATIONS   

For this report, we calculate the estimated 
time lost to collecting or purchasing water 
outside the home for those who lack water 
access and the resulting impacts on an 
individual’s ability to either work, complete 
household tasks, or engage in leisure. Pre-
vious economic literature has highlighted 
how the prevailing wage of an individual 
can be used to estimate the economic 
losses of time (see, for example, work on 
losses due to taking care of family mem-
bers)163 and we apply this approach to make 
an estimate of the time required for the 
1.57 million individuals in the water access gap 
to collect water during the day. This approach 
has also been used in low-income countries, 
where water collection tasks can take up a 
substantial part or even a majority of one’s 
day for some family members;164 however, 
we derive our own estimates of the expect-
ed prevalence and hours required for our 
US population, as the circumstances are 
quite different in a lower-income country. 

We split our population of those impacted by 
water collection activities into two groups:  
working-age adults for whom time spent 
collecting water comes at the expense of paid 
work, home duties, or leisure, and school-age 
children for whom time spent impinges on ei-
ther school hours or time working on school-
work. Therefore, our overall time estimate is 
conservative, in that it only counts economic 
harms for individuals in either of the two 
above categories. 

For adults, we estimate the direct lost 
earnings (or hours on similarly valued home 
tasks) using ACS data on the prevailing wage 

among the lacking-access population.165 For 

children, we instead estimate the long-term 

value of lost school hours and the impact on 

lifetime earnings.166 Similar to adults, we esti-

mate that the lost time collecting for chil-

dren comes at the expense of hours spent in 

school or engaging in homework/school-re-

lated activities, such that any lost time for a 

child is equivalent to lost time in school.   

In order to estimate the amount of time 

spent collecting water each day, we apply 

some data from prior studies on the time 

cost of collecting water in other countries, 

and, where necessary, estimate model co-

efficients in collaboration with our advisory 

committee. We estimate the expected total 

economic cost of time based on assump-

tions that on average 25% of individuals in a 

household collect water (e.g., one person 

each day collecting water for an average US 

household size of approximately four per-

sons) and that it takes 0.5 hours per day. We 

apportion this time of 25% of individuals in a 

household collecting water between the two 

groups of interest above using data on the 

number of adults and school-age children 

per household lacking complete access, 

using data from the most recent ACS.167 

It is important to note these are average 

assumptions, accounting for the fact that 

not all household members need to engage 

in water collection/purchasing each day and 

acknowledging the time spent collecting 

water likely varies widely based on local 

circumstances.
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To estimate the excess purchases of bot-
tled water required for households due 
to water access limitations, we build on 
prior research that assessed the extent to 
which individuals consumed bottled water 
as their main source of drinking water.168 
We then extend that work to estimate the 
amount of bottled water consumed and 
a conservative estimate of the cost per 
gallon. A 2018 paper by Javidi and Pierce 
provides data on the frequency of bottled 
water use, while work in the California 
Drinking Water Needs Assessment informs 
an expected cost per gallon (in combi-
nation with data from a review of filling 
station costs), with additional data taken 
for this model from Hutton et al.

We conservatively estimate the cost of 
purchasing water for consumption as we 
1) assume an estimate of cost per gallon 
based on large, bulk purchases of water 
either from filling stations or bulk bottled 
water, which many families will not have 
available to them; and 2) only count the 
additional costs of bottled water without 
including additional costs of purchasing 
other drinks to compensate for the lack 
of drinking water in the home. The cost of 
bottled water is expected to vary signifi-
cantly depending on local factors and the 
form in which it’s purchased. The 2021 
California Water Board’s Drinking Water 
Needs Assessment found an expected 
median cost for bulk purchase of bottled 
water in its “interim solutions” cost mod-
eling of $0.98 per gallon (mean of $1.18 per 
gallon),169  while some anecdotal reporting 
recently cited costs as low as $0.25 per 

gallon from grocery store refilling sta-

tions.170 We use $0.50 per gallon as a likely 

conservative estimated cost per gallon in 

the modeling. 

To estimate the frequency and volume of 

bottled water used per person, we rely 

on a recent study that looked at the use 

of bottled water for those households 

that perceived their drinking water as 

unsafe.171 This work found that among 

those perceiving their tap to be unsafe, 

65.4% used bottled water as a substitute 

and 26.7% used filtered tap water. We 

expect our population of those lacking 

access have slightly different options 

for water substitutes and that a greater 

proportion of the lacking-access popu-

lation will collect (rather than purchase) 

water from outside the home. Therefore, 

we conservatively estimate only 40% of 

households lacking access will purchase 

bottled water in this modeling. We then 

estimate the volume of water purchased 

per person per day based on two prior 

estimates: research on the “minimum 

consumption necessary for survival” at 15 

liters per person per day172 and four liters 

per person per day based on prior Dig-

Deep assessments of US homes that lack 

access and use bottled substitutes. We 

average these two values to assume 9.5 

liters of water used per person per day 

for those purchasing it outside the home. 

On average, for the population of study, 

this leads to an economic cost of $1,350 

per family, based on average household 

size for those lacking access.

DIRECT 
PURCHASE OF 
SUBSTITUTE 
WATER (BOTTLED 
WATER)   
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ADDITIONAL LOST 
GDP DUE TO LOST 
PRODUCTIVITY

Some of the economic costs of the water 
access gap described in this report include 
economic losses associated with lower 
worker productivity and lost lifetime earn-
ings. These economic losses not only result 
in costs to individuals and households 
who miss out on the potential income 
that would have been earned and costs 
to federal and state governments that 
would have received a portion of these 
earnings as paid taxes, but also broader 
macroeconomic economic losses resulting 
from the lost spending that would have 
otherwise occurred using those earnings. 
When a dollar is earned by an individual, 
it is typical that a portion of that dollar is 
spent in the real economy on goods and 
services, leading to additional income for 
other economic entities (that then spend 
a portion of those dollars). All this leads 
to an economic multiplier of earnings that 
can be estimated using the proportion of 
US GDP to income, and we gather this data 

point from Bureau of Economic Analysis 
(BEA) income tables.173 After limiting the 
above cost components to only those 
connected to productivity/earnings, we 
compute the lost economic growth that 
would have been felt in the larger econo-
my as a result of spending deriving from 
those earnings, being sure to not double 
count the productivity impacts. We com-
pute an annual estimate of the lost GDP 
as an additional component, on top of the 
underlying earnings lost.  

The additional lost future GDP growth 
and macroeconomic activity equate to 
$924 million annually: $65 million comes 
from the lost productivity due to illness, 
$148 million from productivity lost due to 
premature loss of life, $33 million from 
the mental health impacts on labor force 
outcomes, and $678 million from the time 
costs for adults collecting water.
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PREMATURE LOSS 
OF LIFE (VALUE 
OF STATISTICAL 
LIFE)    

In addition to the direct economic costs 
modeled for those lacking water access, 
we consider in this cost analysis the 
implicit value of the premature mortali-
ty from the physical illnesses described 
above. Based on data on increased cas-
es of diabetes and waterborne diseases 
described above, an estimated 610 US 
residents die prematurely each year due 
to the water access gap. Of these deaths, 
an estimated 408 occur from preventable 
diabetes, based on the frequency and 
mortality risk described above,174 and 202 
from the attributable, reducible cases of 
waterborne disease.175 

To compute the value in dollars of this 
premature loss of life such that it can be 
included in broader economic analyses, 
a “value of a statistical life” (VSL) esti-
mate, is often used. This approach, which 
estimates an implied value per premature 
death, does not seek to put a dollar value 
on any particular life, but rather derives 
the value from the observed willingness 
to pay for individuals to reduce their 

risk of death in their daily lives (which 
is then used to compute the total value 
of a life based on the willingness to pay 
divided by the relative risk reduction). 
These estimates can be made in a variety 
of ways and typically find values of a VSL 
to be somewhere between $5 million and 
$15 million per life. We use the Environ-
mental Protection Agency’s (EPA) current 
guidance of $7.4 million in 2006 dollars,176 
inflated to 2020 dollars using the US GDP 
deflator,177 leading to a 2020 estimate of 
$9.34 million per premature life lost. 
This value is intended to include both the 
tangible value of life (such as earnings) as 
well as all implicit components. Because 
this value is intended to include both the 
tangible value of life (such as earnings) as 
well as all implicit components, and be-
cause in previous sections we already tab-
ulated the lost productivity and earnings 
for mortality, we net those totals away 
from the implicit value of life calculation.
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COST OF NEW 
INFRASTRUCTURE     

To compute the potential return on invest-
ment in new infrastructure, we develop a 
model to estimate the cost of providing access 
for those lacking access today and match it 
with the potential marginal economic bene-
fits of providing complete water access to all 
US residents from the above components. 
Critically, the cost model focuses on only the 
marginal additional future costs of infrastruc-
ture required to close the water access gap for 
the 539,000 households lacking access (either 
new installation, replacement, or repair of ex-
isting services), but considers the full lifetime 
costs of those solutions (including upfront 
investment costs, future operations and main-
tenance costs, and water and sewer service 
fees). This stream of new marginal costs of 
the infrastructure in the future is discounted 
(to put all costs in constant dollars) and then 
compared directly with the expected econom-
ic returns from remediating the water access 
gap for these households. As a result, this cost 
model allows for a direct estimate of the total 
future cost of closing the water access gap in 
2020 and the calculation of the marginal net 
societal returns of achieving universal, es-
sential water and sanitation access for all US 
residents. 

The overall approach to estimating the total 
current and future costs required to close 
the water access gap for those lacking access 
involves the following analytical steps. We first 
estimate the count of households, by county, 
across the US, requiring new or repaired water 
infrastructure to achieve our definition of wa-
ter access. From the county-level household 
counts, we further estimate the proportion 
of homes in each of three proximity catego-

ries to existing water infrastructure systems, 
dictating the type of solution and average cost 
per solution applied in the model. The three 
proximity categories are: 1) within a current 
water system service range, 2) within range of a 
possible extension of a current water system, 
and 3) permanently outside of a water system 
range. The count of homes in each category 
is estimated using the known average rurality 
of that county’s population and data on the 
penetration of high-speed internet services 
(as a proxy for proximity to existing infrastruc-
ture options). We then further estimate the 
proportion of the households in each category 
that will require new water infrastructure only, 
new wastewater solutions only, or both, using 
data from national surveys on water access, 
and we estimate the proportion of these ac-
tivities that will be new installations/complete 
replacements versus repairs of existing infra-
structure, while assuming repairs will come at 
a slightly reduced average cost.  

 From these categories of required solutions/
proximity, we approximate a range of likely 
average upfront installation/investment costs 
for each above category, plus an expected 
annual operations and maintenance and 
household service costs based on the initial 
capital expenses, and the expected longevity of 
the solution to compute a total lifetime cost of 
closing the water access gap for these house-
holds. The expected longevity of investment 
is shorter for decentralized and experimental 
solutions (those permanently outside the 
range of existing water systems). All future 
costs are discounted such that they can be 
summed in total current dollar costs, and then 
compared directly to the future economic 
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benefits over the lifetime of the infrastructure 
and the reductions in the economic burden 
of lacking access. Data from our prior work 
on the per-year economic burden of lacking 
access are adapted in the total societal return 
analysis by estimating the total benefits per 
household over an estimate of the usable 
lifespan of the new infrastructure.

Due to the significant uncertainty in estimating 
the current water access infrastructure gaps 
for particular households and the expected 
costs required to remediate these gaps, we 
run three scenarios in our cost and net return 
models: our initial, most likely  estimate; a 
“low-cost” alternative, where costs are lower, 
new installation rates are lower, and homes 
are on average closer in proximity to existing 
systems; and a “high-cost” alternative, where 
costs, rates of new construction, and rurality 
are higher. We estimate these costs as aver-
ages across all homes within each category, 
acknowledging the expected massive variability 
in costs of investing in new infrastructure for 
any particular home. Despite the difficulty in 
estimating a specific project’s cost (and the 
impossibility of estimating these direct costs 
in this type of modeling), we believe this work 
approaches a plausible estimate of the expect-
ed total national costs of closing the water 
access gap that can be further evaluated by 
sensitivity analyses. 

 The primary data sources used to compute 
the number of households in each infrastruc-
ture and proximity category described above 
are mostly from the US Census Bureau. We 
use the same datasets derived from the 2018 
ACS to estimate the number of households 

and individuals in each county currently lack-
ing water access 178 and further Census data on 
the proportion of the population in rural ver-
sus urban geographic areas by county to begin 
approximating the proportion of households 
lacking access that could be served within 
current water system areas or via an extension 
of existing areas. 179  

 While these crude proportions of urban 
versus rural populations are imprecise in 
estimating the rurality status of any particular 
household, as a county average, they provide 
a useful indicator of the proximity of house-
holds to existing infrastructure. Because we 
expect that homes currently lacking access 
will skew toward rural areas (even in counties 
identified as having high urban populations), 
we do not assume all urban-classified house-
holds have access to a current system-based 
solution, instead using the parameters shown 
in the inputs section below to split each coun-
ty’s households among the three proximity 
solutions. We use data on the penetration of 
high-speed internet (requiring either a physical 
DSL, cable, or fiber line) to further refine the 
prediction of access to current systems, by 
county, using findings from ACS data. 180 We 
believe this refinement using high-speed inter-
net as a proxy is useful as it is likely indicative 
of community density, proximity to central-
ized services, and ease of installation for new 
infrastructure. A summary of model inputs for 
these steps is presented in the following table:
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BASE 
SCENARIO 

“HIGH-
COST” 
SCENARIO  

“LOW-
COST” 
SCENARIO  

MODIFIER  

Percent Rural Popula-
tion, by County 

Percent within an 
Existing Water System 
Service Region 

Percent within a Pos-
sible Extension of an 
Existing Region

Percent Requiring New 
Installations/Com-
plete Replacement, by 
County 

Percent Requiring Both 
Water and Wastewater 
Infrastructure

Percent Requiring  
Wastewater-Only Infra-
structure

Percent Requiring Wa-
ter-Only Infrastructure

Rural: 20% 
Urban: 40%  

Rural: 20% 
Urban: 30% 

75%  

70%  

Varies by County based on ACS data Mean: 17.1%; Interquartile 
Range: 16.2% - 17.8%  

Varies by County based on ACS data Mean: 12.9%; Interquartile 
Range: 12.2% - 13.8%  

Rural: 30% 
Urban: 50% 

Rural: 30% 
Urban: 30%  

60%   

Rural: 10% 
Urban: 20%  

Rural: 20% 
Urban: 40%   

80%    

Model Input 

Varies by County based on ACS data Mean: 58.7%; Interquartile 
Range: 33.4% - 88.3% 

n/a  

n/a  

n/a  

n/a  

n/a  

Modified by County based 
on % with High Speed (DSL, 
Cable, or Fiber) Internet 
Penetration  
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We then estimate the proportion of house-
holds in each proximity category and county 
requiring water-only, wastewater-only, or 
both investments, based on data from a subset 
of the ACS data on the proportion of homes 
lacking either only running water or only 
toilets (only including the years for which this 
question was asked in the most recent five-
year ACS dataset).181 From there, we estimate 
for the model the proportion of infrastructure 
installations that will be “new” or “complete 
replacements” versus “repairs” of existing 
malfunctioning infrastructure using our best 
estimates and the expected costs per installa-
tion of each of the resulting 18 categories de-
rived as permutations of the above indications. 
Installation and infrastructure costs are lowest 
for water-only repairs within a current sys-
tem region, while they are highest for a home 
requiring a new installation of both water and 
wastewater solutions outside of an existing 
system’s range. We estimate the future annual 
service costs for households from current 
US average water and wastewater rates and 
additional operating and maintenance costs by 
assuming 2% of initial capital costs per year for 
system solutions and 4% of initial capital costs 
for the outside-of-system investments. Lastly, 
we assume in-system solutions have a longer 
usable lifespan (50 years) than off-system 
solutions (25 years). 

It is important to note that the estimates of 
cost per installation/repair type per house-
hold are very difficult to find and reasonable 
average expected costs are mostly unknown. 
While a variety of academic, governmental, 
and non-academic sources can be cited on 
this subject, even from any one source the 

variance in expected costs is often greater than 
an order of magnitude (indicating that individ-
ual site characteristics drive much of the cost 
variation). Further, no data have been found 
to date that assess the costs of new infra-
structure specifically for the water access gap 
households, which may vary significantly from 
the standard cost assessment literature. As a 
result, we rely on a mix of reviewed sources, 
but primarily on expert judgment, for the cost 
per infrastructure scenario, as summarized in 
the following table:
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BASE 
SCENARIO  

“HIGH-
COST” 
SCENARIO  

“LOW-
COST” 
SCENARIO   

Model Input 

Within Existing Region 
(Waste and Water) 

New: $25,000  
Repair: $15,000 

New: $18,000  
Repair: $10,800  

New: $40,000  
Repair: $24,000   

New: $28,000  
Repair: $16,800    

New: $60,000  
Repair: $36,000     

New: $45,000  
Repair: $27,000      

New: $18,750  
Repair: $8,438  

New: $13,500  
Repair: $6,075   

New: $30,000  
Repair: $13,500    

New: $21,000  
Repair: $9,450     

New: $45,000  
Repair: $20,250      

New: $33,750  
Repair: $15,188       

2%        

4%         

50 years          

25 years          

New: $31,250  
Repair: $23,438  

New: $22,500  
Repair: $16,875   

New: $50,000  
Repair: $37,500    

New: $35,000  
Repair: $26,250     

New: $75,000  
Repair: $56,250      

New: $56,250  
Repair: $42,188       

Within Existing  
Region(Waste or Water)  

Within Extension Region 
(Waste and Water)   

Within Extension Region 
(Waste or Water)    

Outside Existing Service 
Areas, Waste and Water

Outside Existing Service 
Areas (Waste or Water)   

Within Existing Region 
(Annual O&M % of 
Initial Cost)   

Outside Existing Region 
(Annual O&M % of 
Initial Cost)   

Within Existing Region 
(Expected Usable 
Lifespan)   

Outside Existing Region 
(Expected Usable 
Lifespan)    
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RETURN-ON- 
INVESTMENT 
CALCULATIONS   

We compute the net return shown as 
dollars in societal benefits compared to 
infrastructure costs based on the ratio of 
all future discounted economic benefits 
to discounted costs, reporting both total 
costs and benefits and the expected dol-
lar return, per dollar invested based on 
the following formula: 

Net Return ($ per dollar invested) = Total 
Discounted Benefits (2020$) / Total Dis-
counted Costs (2020$)

Benefits are computed based on calcula-
tions above of the annual health and eco-
nomic harms for individuals in households 
lacking access, multiplied by the number 
of years the new infrastructure would 
be used by the household. We assume 
the costs and benefits persist for homes 
across all future families and households 
for the lifespan of the new infrastructure. 
Because the future economic costs of 
maintaining the new investments and the 
benefits of reductions in the annual water 
access gap burdens accrue over time, it is 
possible the current household population 

may increase, decrease, or change due to 
home sales, moves, or new family entrants. 
We assume in our model that the benefits 
of new infrastructure relative to the status 
quo persist through all families living in a 
home, regardless of whether they are the 
“current” family or new household mem-
bers. Failing to account for the perma-
nence of a water infrastructure investment 
across new families would undercount the 
long-term total benefits of these improve-
ments. 

We use a currently accepted discount rate 
of 3% per year to put all future costs and 
benefits into current dollars and then 
summarize all costs by category. We com-
pare the total costs to the total discounted 
future benefits of improved health, labor 
productivity, and economic output using 
data from our prior study. These costs and 
benefits are modeled for the life of the 
infrastructure installed (if an off-system 
solution, 25 years; if an on-system solu-
tion, 50 years), accounting for the number 
of households falling into each category 
based on the factors described above.
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