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Preface

A Limited Resource
The most current estimate on total water consumption comes from 2015, at which 
time America consumed a collective 322 billion gallons of water each day. The big-
gest drain on water resources comes from the use of water for thermoelectric power 
generation and to irrigate farmland.1 The average American household uses 300 gal-
lons a day. Nearly a quarter of this is from fl ushing toilets, while another 20 percent 
is used by people taking showers. Clothes washing accounts for another 17 percent 
and 19 percent more comes out of kitchen and bathroom faucets.2

This tremendous demand on the world’s water resources must be considered 
in light of the fact that only 1 percent of all water on the earth is safe for human 
use. The majority of the planet’s water is toxic without processing, and processing 
water to make it potable is a wasteful and often pollution-heavy process. The supply 
of fresh water will remain relatively the same even as the human population, and 
therefore demand for water, increases. With each passing year, there is less and less 
water available for human use. The limited supply of water means it is essential to 
preserve remaining water resources before the loss of water resources proves disas-
trous in the uncomfortably near future.

The Water Resources Crisis
As in many other parts of the world, America’s water resources are under threat 
from a variety of sources. One of the great challenges when trying to protect water 
resources is that the water systems of the world are interlinked. Rivers and streams 
eventually connect to the ocean, and oceanic systems contribute water to climate 
cycles that return rain to the land. What this means is that water resource issues of-
ten extend beyond geographical or political boundaries. Protecting water resources 
is therefore often an international or at least regional issue. Success in the effort 
to protect water resources often depends on intergovernmental cooperation. This 
is also true of the fi ght to protect water resources within the United States, where 
reservoirs of water frequently pass through multiple states or territories. This makes 
it next to impossible for a single government to effectively manage water resources 
independently and requires at least some level of cooperation to achieve any mean-
ingful success.

It is diffi cult to combat any individual threat without taking into account other 
kinds of threats that also endanger the nation’s water supplies and resources. That 
being said, it is possible to identify several major categories within the broader de-
bate over the nation’s water resources. 



Prefacex

1. Pollution is the primary threat to much of the water currently available to 
American communities for drinking and hygiene. Pollution is sometimes di-
rectly deposited by individuals, communities, and corporations, into natural 
bodies of water. There is also the threat of pollution that indirectly impacts wa-
ter systems after being deposited elsewhere. Pollution spilled into watersheds, 
which are terrestrial areas that drain into natural bodies of water, indirectly 
ends up polluting lakes, rivers, and streams. Ultimately, this pollution ends up 
in the ocean where it creates toxic algal blooms, kills sea creatures, and threat-
ens the welfare of all Americans. 

2. Waste and wastewater management is a subcategory of the pollution threat 
focusing specifi cally on the way that America’s communities manage and dis-
pose of wastewater from homes and businesses. Wastewater and sewage is 
one of the most important contributors to water pollution worldwide, and it 
is a problem that it intensifying in America. In part, this is because in many 
states sewage infrastructure is aging and insecure. Addressing this problem is 
diffi cult because the cost to repair or upgrade sewage systems is prohibitive, 
especially in states facing other budgetary problems. In some regions, espe-
cially where fl ooding is frequent, sewage system pollution has developed into 
a major crisis, threatening supplies of drinking water, agricultural land, and 
contributing to health issues within communities.3

3. A challenge related to both pollution and the looming sewage crisis is the is-
sue of federal and state policy with regards to water conservation. The Clean 
Water Act (CWA) has been one of the nation’s most successful efforts at en-
vironmental legislation, and studies show that the CWA greatly helped to re-
duce direct pollution into the nation’s water reserves. However, the threats to 
America’s water supplies are changing and intensifying, and many feel that the 
CWA must be updated to address these changes. Enacting stronger legisla-
tion, at either the federal or the state level, is diffi cult because such efforts are 
opposed by lobbyists for industries that profi t by exploiting natural resources. 
Politicians allied with these corporate interests have weakened regulations on 
pollution. The Donald Trump administration, for instance, used a rewritten 
U.S. Environmental Protection Agency (EPA) regulation to greatly weaken the 
CWA, allowing companies to more freely pollute and reducing the capacity for 
communities or environmental protection organizations to hold corporations 
responsible for releasing hazardous waste into the nation’s water supplies.4

4. There is another dimension to the water resources debate involving the ways in 
which water resources are essential for national security. On the global scale, 
water insecurity and the decline in availability of fresh, clean water creates 
humanitarian crises and contributes to political and military confl ict. Amer-
ican interests are therefore threatened both directly and indirectly as more 
and more countries around the world face water resource issues. Within the 
United States, water shortages, fl ooding and pollution issues represent a ma-
jor challenge to national security. Any of these factors can contribute to civil 
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unrest, lead to outbreaks of disease, and destabilize communities. In addition, 
America’s military and national security agencies also face a direct threat from 
pollution, and some military facilities and installations are located in areas that 
face water shortages.5 

America’s water resources face a variety of threats that exist within a complex eco-
nomic and sociological landscape. Political confl ict and the struggle to balance cor-
porate productivity and profi t against public welfare is the greatest challenge to pro-
tecting water resources. In many cases, it is impossible to address issues involving 
water scarcity, water pollution, or natural resource conservation without address-
ing concerns that further environmental and anti-pollution legislation will increase 
costs to businesses. However, it is not true that environmental legislation is always 
bad for businesses. In fact, in the 2020s sustainable development produces more 
profi t and more employment opportunities than industrial agriculture, fossil fuels, 
or any of the industries most directly related to water pollution and other environ-
mental threats. It is possible, therefore, for states and nations to invest more heavily 
in sustainable development without a loss of economic growth or stability, though 
doing so will still require challenging the political infl uence of those companies and 
industries that most contribute to water resource depletion and pollution.

The Warming Earth
All of the many challenges facing America’s effort to preserve water resources for 
future generations are also complicated by the threat of climate change and how 
this phenomenon will change the global environment and life on earth. 

Human activity, especially the harvesting and burning of fossil fuels, is creat-
ing a global environmental crisis. The production of greenhouse gases is warming 
the planet and, as the climate warms, once-reliable resources supplies are becom-
ing unstable. Rivers, streams, creeks, and lakes will lose water as rainfall patterns 
change and as increasing heat leads to longer periods of more intense drought. As 
this occurs, many communities will begin to experience more frequent and more 
extended water shortages. The loss of freshwater systems will also mean a loss of 
biodiversity. This will mean fewer fi sh for recreational use and for aquaculture. The 
loss of biodiversity will fi lter into the oceanic environment, precipitating a drop in 
oceanic productivity. The seafood industry will therefore decline, as will communi-
ties dependent on this resource. 

Climate change will also bring more intense and longer-lasting severe weather 
systems. Tornadoes, hurricanes, and tropical storms will all become more frequent 
and more destructive. Flooding will become a common problem in many parts of 
the world that now only experience periodic fl ooding. Floods will pollute remaining 
bodies of freshwater, and this pollution will fi lter into the ocean, where pollutants 
coupled with intense seasonal heat will create massive oceanic algae blooms that 
are toxic to both human and animal life. Sewage systems will more often overfl ow 
and fail, leading to polluted communities, farmland, and natural water reservoirs.6  

The proof of climate change is inescapable, and scientists around the world have 
contributed to our understanding of this very real and dangerous phenomenon. It 
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The Right to Drink

By Pete Souza, Obama White House, via Wikimedia. 

President Barack Obama visited Flint, Michigan, for a roundtable on the city’s water crisis in 2016. Above, 
roundtable participants drink fi ltered Flint water. 
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The U.S. Drinking Water Crisis

Lack of access to water is a problem with many dimensions. Around the world, 1 in 
9 people lack access to safe drinking water, and roughly a third of the global popu-
lation lack access to toilets and water for sanitation. For 40 percent of the global 
population, water scarcity is a primary issue, with drought becoming more and more 
common and leaving at least 700 million at risk for being displaced from their com-
munities.1 For others, lack of water isn’t the problem, but rather a lack of infra-
structure and the long-term impact of pollution. Even in areas with plentiful water, 
there may be precious little clean water for people to drink or to use in cleaning. 
According to Water.org, a child dies every two minutes from water-related illness.2 

Experts in public health have been drawing attention to this global water crisis, but 
awareness remains elusive. For many Americans with plentiful access to relatively 
clean water, the crisis over clean water may not be immediately evident. But recent 
events have brought America’s water problems into sharp focus and have helped to 
raise awareness that the water crisis is a truly global issue.

The American Water Crisis
In the 2010s, media coverage of the water crisis in Flint, Michigan, brought Amer-
ica’s water crisis to national attention. In 2014, the city of Flint, in an effort to save 
revenues, began obtaining drinking water from the Flint River rather than from the 
municipal water system in nearby Detroit. Unfortunately for the residents of Flint, 
the city did not invest in water treatment and testing, and physicians noticed a 
sharp increase in health issues related to unclean water. Critics allege that the local 
government ignored complaints from residents and denied that there was a sys-
temic problem. Residents using the city’s new water supply suffered from a variety 
of problems, including skin rashes and hair loss. It wasn’t until considerably later 
that water testing revealed that the city’s water was contaminated with lead, lead-
ing to lead-related illness, especially in the city’s children. Testing also found high 
levels E. coli and other bacteria. In 2015, testing determined that the city of Flint 
had violated the Safe Drinking Water Act because of high levels of TTHM (total 
trihalomethanes) in the water supply.3

Investigations determined that the city had not only been neglectful in address-
ing resident complaints and reports, but that city offi cials had conspired to hide 
information about lead contamination and other pollutants. A coalition of residents 
fi led suit against two companies: Veolia, a French company that consulted with 
the city for water-quality control, and Lockwood, Andrews & Newman, who were 
hired in 2011 to operate a water treatment plant on the Flint River. In 2016, crimi-
nal charges were fi led against six government offi cials, including those in the city’s 



The Right to Drink4

Department of Health and Human Services, an epidemiologist hired by the city, 
and several others involved in city management.4

By 2019, scientists announced that the Flint drinking water problem had been 
solved, with clean water running to every home in Flint where the water was test-
ed. Addressing the problem turned out to be extremely complex, requiring years of 
cleanup and rebuilding to create a safe infrastructure to deliver drinking water to 
the city’s inhabitants. However, for those who lived through the crisis, there was an 
unforeseen problem; a loss of trust. Even after remediation had proven successful, 
many Flint residents remained skeptical of their government’s ability to keep them 
safe.5

The Flint water crisis serves as a microcosm of problems that exist in many loca-
tions across America. Ageing infrastructure, insuffi cient testing and water quality 
controls, and governmental failures have left many American communities vulner-
able to water-quality-related health issues. This issue remains in the background in 
part because newsworthy water-quality crises rarely occur or receive wide spread 
media attention. With nearly half a million residents, Flint was a large enough met-
ropolitan area that the city’s lead crisis gained widespread media traction. In addi-
tion, the investigation into the Flint crisis uncovered such high levels of govern-
mental incompetence and corruption that media agencies followed the Flint crisis 
consistently over several months. By contrast, there are many rural communities in 
the United States struggling with water quality issues, areas where residents have 
limited access to suffi cient supplies of clean water but where little attention has 
been paid to the issue. 

According to the U.S. Water Alliance, more than 2 million Americans lack ac-
cess to running water or basic indoor plumbing. There are many communities, espe-
cially rural communities, in which local drinking water contains unacceptable levels 
of pollutants, constituting a major health concern. In many cases, water quality 
issues are the result of ageing infrastructure or insuffi cient investment from cities 
and towns to maintain their water infrastructure. In many cases, lack of resources is 
key to this issue, with towns and communities that struggle monetarily much more 
likely to face serious challenges in terms of water quality or availability.6 

The Social Justice Angle
America’s water crisis is a problem plaguing Americans in every region and across 
many states, but studies have shown, also, that people of color and the poor are 
far more likely to suffer from a lack of access to clean water. An investigative re-
port published in Time Magazine found many examples of poor communities in 
which water quality is a major problem. For instance, in Denmark, South Carolina, 
which residents described as being like a “third-world country,” untested chemicals 
added to drinking water to combat rusty pipes resulted in an outbreak of illness and 
skin conditions. In Inez, Kentucky, residents have been in a decades-long effort to 
remove toxic chemicals leached into the water supply by industries that once oc-
cupied the region, leading to high levels of mercury and arsenic that have seen resi-
dents face high levels of kidney damage and disease and certain cancers. The report 
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noted that many of the communities in which water quality issues have been identi-
fi ed but not remedied are communities of color or are home to the state’s poorest 
residents. One example can be found in territory stretching through the states of 
Mexico, Arizona, and Utah where at least 300,000 members of the Navajo Nation 
live; here, environmentally irresponsible mining practices have resulted in uranium 
pollution, leading to generations suffering from developmental diffi culties, cancers, 
and a number of other ailments. 

Time Magazine journalist Matt Black wrote, 

“For those without it, water amounts to an ongoing crisis. But no great urgency is felt 
in Washington, D.C., or in state capitals. Laws may be out of data, and existing rules 
ignored, but as an ‘issue,’ water seems to sprout up only when a seemingly one-off event 
like the Flint water crisis captures public attention.”7

In Flint and elsewhere around the country, access to clean water has a distinct racial 
dimension. Studies have found that households of color are many times more likely 
to lack access to drinking water, or water for sanitation, than white households. Re-
searchers have noted that state and federal investment in infrastructure is a major 
part of the problem. Historically poor communities, many of which are also home to 
America’s minority residents, have been neglected. In Flint, where more than half 
of the city’s residents are black, the state failed to provide resources for adequate 
improvements to the water infrastructure. In California, Native American reserva-
tions have been ignored when the state allocates funding for water system updates. 

When the federal government passed the Safe Drinking Water Act in 1974, bil-
lions were allocated to update drinking water systems across the country. At the 
time overt racial prejudice meant that some legislators neglected to expand these 
infrastructural improvements to minority neighborhoods. In the town of Zanesville, 
Ohio, for instance, the entire city’s water system was upgraded to conform to the 
Safe Drinking Water Act, except the portion of the city that housed most of the city’s 
African American neighborhoods. Similar systems have been uncovered around the 
country, in which cities and towns neglected to improve water systems in their poor-
est neighborhoods, or those housing the city’s minorities.8 There is now signifi cant 
evidence indicating that investment in infrastructure has not been equitable and 
that minority communities have been neglected. One of the problems, however, is 
that state budget defi cits have made it diffi cult for some states to commit to signifi -
cant infrastructural investment.

Another way in which access to water has become a social welfare issue is be-
cause the cost of water has increased faster than compensation levels in many 
communities. During the Coronavirus crisis of 2019 and 2020, as unemployment 
rates rose sharply and many individuals and families lacked suffi cient resources, 
many Americans were unable to afford access to clean water, which contributes 
to a number of health issues and increases the risk of disease. Social scientists 
have described this problem as a “water gap,” wherein an increasingly large share of 
Americans have been priced out of access to water. This problem is more acute in 
areas where water systems are managed by private corporations and where access to 
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Photo by Alan Cressier, USGS.

Many areas in the United States still use combined sewer systems that collect rainwater runoff, domes-
tic sewage, and industrial wastewater in the same pipe, leading to problems like this if sewers cannot 
handle runoff volume.
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Sewage and Wastewater Treatment

Water has many uses in human culture. Humans must consume water to survive, 
and it is essential for every human to have access to clean, fresh water. Clean water 
is needed for food preparation, and families or individuals who lack access to clean 
water therefore experience an increased risk of food-borne illness, malnutrition, and 
hunger. Clean water is also essential is for sanitation. Water is used to collect and 
remove waste and to clean bodies and homes. Without access to water, individuals 
suffer from higher rates of skin disorders and infections, and are at much higher risk 
for food-borne illness. 

Collecting and removing human waste is one of the most essential processes for 
any society, and the effective removal of sewage prevents many common diseases 
that plague societies without adequate sanitation infrastructure. In addition, when 
a society fails to effectively manage its waste, essential supplies of water and other 
resources can become contaminated, leading to outbreaks of disease and other pub-
lic health emergencies. America, like many nations around the world, is in the midst 
of what some have called a “sewage crisis,” with many communities struggling to 
effectively manage, dispose of, or isolate sewage from essential supplies of water for 
sanitation and consumption. 

What’s Wrong with Sewage?
In the ancient world, humanity had no idea that human waste was dangerous. Peo-
ple eliminated waste directly into lakes or rivers or into simple channels that ulti-
mately carried that waste into some form of reservoir. The situation became worse 
with the creation of the fi rst “street drains,” inlets that allowed residents to deposit 
waste water into some form of central drainage system. Historians now believe that 
these types of public drains were fi rst invented in the Mesopotamian Empire of 
Iraq around 4000–2500 BCE. There is evidence to suggest that societies in ancient 
Greece and in the Indus Valley created the fi rst organized sewer and drain systems, 
in which a network of sewers were constructed throughout a city, around 3000 
BCE. In the ancient Indus Valley civilizations and later in the Roman Empire, the 
basic principles of hydroengineering were fi rst established, with humans learning 
how to create systems to supply homes and villages with water and to carry away 
dirty water.

The societies of Europe grew out of Roman-Grecian infl uence and so incorpo-
rated subterranean sewer systems into cities and towns as the modern European 
cultures were established. Draining and sewage systems were likewise imported 
into the new world with the establishment of the fi rst colonies. Though the princi-
ples of sewage management were already well known, only larger cities were typical-
ly constructed with a preplanned sewage network. From the Medieval Era through 
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the Colonial Era in the United States, most people chose to live close to a source 
of water, whether a river, spring, or lake. Communities were also often supplied by 
wells that utilized water from a nearby stream or lake. This same system was used 
for waste disposal, so lakes, rivers, and springs became more polluted as popula-
tions grew and adopted agricultural or industrial practices. Many rivers and streams 
were deeply polluted by waste from the meat industry, as the offal, blood, and other 
tissues of butchered animals were deposited in the same bodies of water providing 
drinking and sanitary water for communities.1

Dutch inventor Antoni van Leeuwenhoek was the fi rst person to observe mi-
crobes in a sample of water after he created a series of lenses that increased magni-
fi cation.2 The tiny microbes that he fi rst observed in the late 1600s were a revelation 
to the scientifi c community, but no one at the time understood the signifi cance of 
this discovery and what it meant for the management of water resources. At the 
time, few children survived to adulthood and deadly disease outbreaks occurred 
seasonally, every year, around the world. In the United States, more than half of all 
children born died before the age of fi ve. High mortality rate in children and adults 
was caused by diseases transmitted through water, through contact, and through 
food, but no one at the time was aware of how this worked. Scientists like Louis 
Pasteur and Robert Koch were the pioneers who discovered the connection be-
tween microbes and illness. Beginning in the latter half of the 1800s, scientists dis-
covered that diseased people and other organisms were found to be carrying strange 
microorganisms in their blood that weren’t present in healthy people or other ani-
mals. This was the discovery that led to what is known as “germ theory,” the idea 
that disease is caused by infection by microorganisms, later called bacteria. Later 
still, scientists would discover that nonliving microbes known as “viruses” could also 
spread disease through contact or through water supplies.3 

The realization that microbes caused illness was revolutionary. Over the years 
that followed, scientists discovered links between many common illnesses and 
bacteria present either within human bodies or in other parts of the environment. 
In terms of water resources, the discovery of germ theory opened the door to an 
understanding of water purifi cation and sanitation. Studies quickly found that the 
water in wells and rivers contained large colonies of microbes. Eventually, it was 
discovered that human waste carried microbes from one person to another, and that 
many diseases spread because of waste within municipal water systems. This was 
a diffi cult problem to solve, in part because waste water was intermixed in systems 
that people used to obtain their drinking and household water. In addition, systems 
for delivering water to houses or communities had not been constructed so as to 
prevent contamination from wastewater or pollutants. As the 1800s gave way to the 
modern era, scientists and urban planners struggled to address these problems and 
to prevent the spread of disease through municipal waste systems.

Infrastructural Shortcomings
In the United States, at the time people were fi rst learning that dirty water caused 
disease, many residents were living in communities in which sources of drinking 
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water and water for sanitation were already polluted and in which primitive sew-
age systems deposited waste directly into the local water reservoirs. It was also in 
the 1800s that the fi rst “running water” systems were developed, delivering water 
directly into homes. When this occurred, usage of water skyrocketed, and this dra-
matically increased demand on existing sewer systems. Municipalities had to create 
new sewer systems or to change their existing (typically quite simple and primitive) 
sewer systems to accommodate new fl ow.

In most American cities and towns, combined sewer overfl ow, or CSO, systems 
were created. In these systems, all water sources running into and out of a city are 
combined. The resulting outfl ow of water thus contains rainwater runoff combined 
with sewage from homes and buildings.4 A few American cities, mostly in Califor-
nia, took a different approach, creating separate lines for rainwater and sewage. 
These newer cities had the benefi t of the discovery of the dangers of sewage, and 
so were able to invest in infrastructure that preserved rainwater runoff and allowed 
this water to return to rivers, lakes, or other reservoirs. Most cities, by contrast, used 
a combined system out of a desire to save on the heavy cost of upgrading existing 
infrastructure to create a divided system. Allowing rainwater runoff to move through 
the same system also helped to wash sewage and other waste through the sewers. 
As scientists learned more about sanitation and public safety, it became clear that 
CSOs are a major source of pollution and pose a serious health risk. 

By the mid-1900s, any city that already had a combined system in place faced 
major obstacles in terms of upgrading the network. One city—Cambridge, Massa-
chusetts—began a program to create a new separated system in the 1930s and, as 
of 2021, the project has never been fi nished. The scope and cost of such a project 
makes it extremely diffi cult for cities or towns to gain enough support or to marshal 
the necessary resources. Writing in The Atlantic, Alexis Madrigal argues that the 
political system in America makes such infrastructure upgrades unlikely because 
elected offi cials typically focus on short-term projects that can be completed (or at 
least signifi cantly developed) during a single election cycle. The need for politicians 
to advertise accomplishments rather than contributing to longer-term goals for their 
municipality makes it less likely for municipalities to begin projects that will likely 
take decades to complete.5 

To keep communities safe from disease and microbial illness, it is necessary to 
fi lter out harmful waste from sewage water and to prevent sewage from leaching 
into groundwater or natural water ways. There are different ways to do this. One is 
to use “septic tanks,” a system used by around 20 percent of Americans. In this sys-
tem, waste from a household fi lters into a tank, where the waste separates into solid 
and liquid layers. The liquid is pumped into the soil, where bacteria and microbes 
breakdown the remaining waste, returning the remaining water to groundwater sys-
tems. Individuals must service and maintain their own septic tanks and this must 
be done regularly to prevent pollution from entering the drinking water supplies. An 
alternative to septic tanks is a waste treatment facility where liquid and solid waste 
is processed in a way to purify the remaining water and to remove harmful waste 
and bacteria.
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By Calexico New River Committee (CNRC), via Wikimedia.

Industrial waste and raw sewage passes from Mexicali (Mexico) into Calexico, California, in the New 
River.
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Protecting Rivers, Lakes, and Watersheds

The water resources available to residents of any state also include the natural reser-
voirs of water that exist in the state, whether or not any of those natural water sourc-
es are used directly to supply drinking water to any of the communities. America’s 
streams, rivers, lakes, and springs provide water to millions of Americans, but are 
also essential for the health of America’s broader ecosystems. These, in turn, pro-
vide the resources that Americans depend on, both directly in terms of food but also 
in regulating the environment and creating the conditions necessary to maintain 
healthy agricultural territories and to moderate climate. 

Industrial waste and municipal sewage pose a serious threat to the health of 
natural waterways and reservoirs, and this, in turn, threatens the lives and welfare 
of all Americans. Rivers and streams carry water across many states and ultimately 
feed into oceanic spillways, and thus pollution entering rivers or streams can af-
fect lives distant from the pollution source. Water pollution problems in cities and 
towns also contributes to the decline of oceanic health and this ultimately poses a 
threat to people living across the United States and in many other countries. For 
many years, scientists and experts in environmental remediation have been trying 
to spread awareness about the crisis that America is facing with regard to preserv-
ing natural water systems. In a very real sense, at the current level of decline, many 
American rivers, lakes, and other reservoirs are very much under threat. Failure to 
make progress with regard to water conservation could pose a threat to the continu-
ation of human life. 

Watersheds and Waterways
While most Americans are at least basically familiar with lakes, streams, rivers, and 
ponds, fewer Americans might understand how special areas called “watersheds” 
function in the circulation of water through an environment. A watershed is an area 
of land that channels rainfall and snowmelt into streams, creeks, and rivers, and 
that eventually leads water all the way to “outfl ow points,” where the water depos-
ited in the terrestrial environment reenters the ocean. Watersheds, also known as 
“drainage basins” may stretch over thousands of square miles, while others may be 
signifi cantly smaller. The Mississippi River watershed is the nation’s largest, drain-
ing 1.15 million square miles of land into the rivers and encompassing territory 
within 31 states and two Canadian provinces.1

Pollution, whether coming from municipal sewage systems, agricultural process-
es, or rural waste systems, fl oods into the nation’s watersheds where some of the 
water soaks into the soil, while the remaining water rejoins natural waterways en 
route to the ocean. Water coming through the watersheds is essential to human life. 
This water grows crops and provides drinking and household water for residents of 
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the nation’s cities and towns. When water enters watersheds, the water is fi ltered 
through the soil, where plants absorb excess nutrients and use the water and nutri-
ents to fuel growth. Cities and towns use municipal sewage systems or septic sys-
tems to prevent pollution from washing into the watersheds and so from pollution 
natural waterways. When these systems fail, or when waste management systems 
are overwhelmed by fl ooding or heavy rains, pollutants fl ood into watersheds and 
from there into rivers, streams, lakes, and the ocean. This pollution then threatens 
the health of aquatic ecosystems and all living creatures that depend on aquatic 
resources.2

Sewage system malfunctions are but one of the many sources of pollution that 
threaten the health of the nation’s watersheds and waterways. For instance, garden-
ing, both commercial and residential, has the potential to introduce pollutants to 
watersheds. The U.S. Environmental Protection Agency (EPA) has estimated that 
commercial corn production and residential agriculture distribute pollutants and 
harmful chemicals across most of the American landscape and into the outfl ows that 
lead to the oceans. The issue of watershed and waterway preservation fi rst gained 
widespread public attention in the 1960s; since then environmentalist organiza-
tions have been encouraging American companies and individual citizens to adopt 
changes that can help to preserve remaining water and to reduce the introduction of 
pollutants. These changes include utilizing organic gardening techniques, reducing 
or eliminating pesticides and agricultural chemicals, and installing “low-fl ow” toilets 
and waste-reducing utilities in homes and businesses to limit water waste. Other 
environmental techniques can also be used to reduce the impact of pollution, such 
as planting and maintaining “rain gardens” and other biological barriers that will 
remove pollutants from drainage water as it moves through an environment. 

Each year, research studies add new information to the collective knowledge of 
pollution and its impact on the environment. For instance, a 2017 study of Iowa 
corn agriculture found that mass agriculture was a major contributor to watershed 
pollution and that farmers, especially those managing large-scale agricultural pro-
grams, had not embraced methods to reduce runoff or fertilizer pollution.3 Numer-
ous studies over the decades have demonstrated the environmental hazards of large-
scale agriculture, which pollutes both air and water, but critics argue that states 
and the federal government have not imposed suffi cient restrictions and regulations 
to control this problem. According to the National Resources Defense Council, 
agricultural pollution is one of the primary global threats to air and water quality. 
Sources include waste runoff into natural water systems, fertilizer pollution, and 
methane pollution, which contributes to climate change.4 

While some regions face problems involving polluted water, in other parts of 
America the growing problem is a lack of water. Human-mediated climate change is 
changing the environment of the earth and, in arid areas where water resources are 
limited, this has led to increasing drought and issues involving water supply. In part 
of California, Arizona, Nevada, and many other states, drought has become increas-
ingly common and naturally occurring drought cycles are changing, with periods of 
drought becoming more intense and longer lasting. This strains water resources in 
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areas where limited rainfall and runoff leads to limited water reserves. A Harvard 
University study published in 2019 indicated that widespread “water scarcity” is-
sues and water shortages will become increasingly common in the United States in 
coming decades.5 

Climate change is increasing the frequency of climate fl uctuations and, despite 
resistance from political factions aligned with corporate interests, decades of evi-
dence proves that human activity, in the form of air pollution, water pollution, ag-
riculture, and fossil fuel harvesting, is the primary agent of climate change. As the 
climate continues to change, climatic disturbances involving tropical storms, fl ood-
ing, and drought will all become more common and more severe. On one hand, this 
will mean that more and more Americans (and people around the world) will have 
diffi culty accessing clean water, but it will also mean that pollution from residen-
tial and commercial sources will become more of a problem. Flooding and tropical 
storms, which cause overfl ows in sewage management systems and wash terrestrial 
pollution into waterways, will therefore intensify existing concerns over watershed 
and waterway pollution and preservation. Efforts to address this problem are com-
plicated by disagreements over the allocation of tax revenues and by the high cost 
of environmental remediation and protection. Though there is considerable debate 
over how to accomplish the goal of protecting water resources, it is clear that the 
threats facing America’s water resources are growing in number and intensifying 
and that some strategy for mitigating these threats is necessary.6

Federal and State Regulations
The early 1970s was the culmination of an environmentalist movement that began 
in the late 1940s. American environmentalism goes back much further than the 
early twentieth century, and there were environmentalist movements in the United 
States stretching back even to the Colonial era as colonists fi rst realized how their 
efforts to build agricultural settlements was pollution rivers and driving needed 
animal resources from the nation’s growing towns and settlements. The very fi rst 
environmental laws passed in the nations came about in the colonies, where laws 
limited hunting and logging activities to ensure access to resources in later years. 
In the 1800s, industrial manufacturing and development spread rapidly across the 
United States and, as this occurred, pollution levels skyrocketed. In cities with large 
industrial processing industries, air pollution became such a severe problem that 
mass respiratory illness was common. Meanwhile, the nation’s fi rst large-scale cor-
porations operated in a completely unregulated environment. Waste from manufac-
turing was pumped into the nation’s watersheds and, sometimes, directly into rivers, 
streams, or lakes.

One of the most famous examples of industrial era pollution is the Cuyahoga 
River, which runs past the city of Cleveland. For many years, the city’s steel industry 
pumped millions of gallons of toxic waste into the river. By the late 1800s, residents 
of Cleveland and other communities bordering the Cuyahoga River complained of 
fl oating debris and oil, foul smelling water, and a dramatic loss in biodiversity. In 
1868, in what was the fi rst of several times, the Cuyahoga River actually caught fi re, 
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By U.S. Geological Survey, Offi ce of Water Quality. 

A river polluted by sediment.
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Solutions and Strategies

America’s water crisis has many dimensions. From industrial pollution to climate 
change and the increasing frequency of natural disasters, citizens and organizations 
focused on environmental protection and remediation face a growing list of chal-
lenges. But there are many people working on innovative solutions. Solutions to 
the nation’s water crises sometimes involve governmental investment and, at other 
times, call on community and local efforts or on technological innovation. 

Governmental and Private Innovation
It is virtually impossible to protect the nation’s water resources utilizing only local 
solutions because the nation’s waterways and watersheds are all connected. Pollu-
tion in any region has the potential to impact the entire nation as pollutants move 
through watersheds and waterways, and eventually into the ocean. Combating wa-
ter pollution has long been a battle between those concerned about water quality 
and public health and those who seek to avoid or curtail environmental regulations 
because of excessive costs. Prior to the 1972 Clean Water Act (CWA), politicians 
and lobbyists in many states derailed efforts to establish stronger water conserva-
tion standards. In a number of states, corporations continued to dump pollutants 
directly into rivers, lakes, or into the ocean, posing a serious threat to animal and 
plant life across the nation. The 1972 amendments of the CWA provided a national 
framework for water conservation, and this meant stronger controls on corporate 
activities that might impact water systems.

Since the CWA was passed, with widespread bi-partisan and public support, 
hundreds of streams, lakes, rivers, and watersheds have been improved with clean-
up and anti-pollution efforts. A study published in the Proceedings of the National 
Academy of Sciences indicated that water quality had improved across the United 
States since the establishment of the CWA. However, the research team also noted 
that the cost of environmental protection and remediation remained high compared 
to achievement, providing one of the primary counterpoints used to argue against 
the CWA by corporate lobbyists and allied politicians.1 

Some activists have been pushing for updates to the CWA or for other amend-
ments to strengthen regulations on water preservation, while others are lobbying 
the central government to amend regulations so as to reduce the burden on busi-
nesses. The Donald Trump administration deemphasized environmental protection 
and weakened both the Clean Water and Clean Air Acts. President Joe Biden’s ad-
ministration reversed many of these changes, but it remains to be seen whether the 
Biden administration will introduce any innovation into federal efforts to preserve 
water resources.
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Opponents of regulation argue that free market forces can best combat pollu-
tion and water quality issues. This philosophy says that consumers can put pressure 
on corporations by supporting corporations whose practices refl ect their interests. 
The corporations can then reinvest profi ts to reduce the environmental impact of 
their activities or to support other forms of environmental improvement. A number 
of corporations have committed to certain environmental goals, such as the Coca-
Cola Company, which supports a watershed restoration program that replenishes an 
equivalent amount of water each year to what the corporation uses in producing its 
products. A number of corporations with connections to California, a state coping 
with both pollution and water shortages, joined together to form a foundation that 
supports legislation on sustainability in water management.2 

While corporate involvement in sustainability and preservation programs may 
be seen as a welcome addition to the broader goal of preserving water resources, 
corporations involved in these efforts have limited commitment because activities 
undertaken by many of those same corporations directly contribute to water safety 
and quality issues. Coca-Cola, for instance, packages its produces in plastic, which 
contributes to plastic pollution in rivers and streams, and therefore contributes to 
the growing problem of “microplastics,” tiny fragments of plastic that have been 
found throughout earth’s ecosystems and that greatly damage aquatic life and also 
threaten human health. Thus, while the corporate approach can provide signifi cant 
benefi ts, corporations have a confl ict of interest in protecting their profi t, rather 
than to working toward common welfare, and thus many feel that corporate involve-
ment in water preservation cannot supplant the need for oversight and regulation in 
the public interest.3 

Economically, while the cost of maintaining and preserving water is consider-
able, studies indicate that, with suffi cient investment, it is possible to guarantee 
water quality for all Americans while also preserving watersheds and waterways to 
ensure that clean water remains available. Meanwhile, the cost of poor water qual-
ity is also signifi cant. The World Bank estimates that disease outbreaks, loss of pro-
ductivity, and other problems associated with pollution and water quality issues 
costs billions in lost revenues around the world. Further, states facing limitations 
on the availability of water, or safe drinking water, are less able to expand and grow, 
because access to water is a prime component in economic growth.

One of the biggest challenges in combating water pollution and protecting water 
quality is updating municipal infrastructure for water management. Not only is this 
an essential aspect of preserving resources, but is also one of the most contentious. 
While polls indicate widespread support for efforts to improve or protect water re-
sources in the general sense, residents of communities may be less sanguine when 
it comes to direct tax expenditures and less supportive when it comes to support 
long-term municipal projects that might strain local resources and/or inconvenience 
their lives. It can therefore be diffi cult for municipalities to build support for lo-
cal initiatives in specifi c. As of 2021, it is unclear how America will cope with the 
pressing need for infrastructural repair, but experts in the fi eld have warned that the 
nation’s deteriorating infrastructure is among the nation’s most pressing problems 
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and that Americans in many communities will face an increasing threat of sewage 
and pollution problems in the future if some method cannot be found to engage in 
signifi cant and widespread reform of the nation’s sewage and water management 
systems.   

Technology and Opportunity
When it comes to preserving water sources, beyond the debates over regulation 
and private investment, there is the possibility that new technological innovations 
may be useful in preserving remaining waterways and preventing pollution. While 
there are many technological innovations in development or being used to combat 
water resource issues, not all of these solutions are equally advantageous. There are, 
for instance, a number of companies currently working on methods to “desalinate” 
ocean water, which would then make more of the world’s oceanic water resources 
available for uses that require freshwater. Desalination is utilized in parts of Africa 
and in the Middle East and can provide a solution in regions where water scarcity is 
a perennial problem. There are companies currently working on large=scale desali-
nation programs that would be better able to provide large quantities of drinking or 
irrigation water for communities facing water shortages, but ultimately this is a set 
of solutions designed to combat desertifi cation and water scarcity, but that may oth-
erwise be counterproductive. Research indicates that desalination is costly, waste-
ful, and produces toxic byproducts that will ultimately contribute to water safety 
issues in many of the communities in which this process is being implemented.4

There are other solutions that have fewer complications and that, if implement-
ed, could greatly transform efforts to preserve water without creating new problems. 
For instance, irrigation systems utilized in many farms and commercial agricultural 
companies are ineffi cient. Newer methods of irrigating and providing water for crop 
growth could reduce the use of freshwater for agriculture by as much as 25 percent. 
This could result in massive improvements to water preservation efforts as nearly 40 
percent of all freshwater used in the United States is used for agriculture. Another 
potential solution in areas where water shortages are the key problem might be to 
“recycle” wastewater to meet certain needs. In California, a number of cities have 
been introducing a process to introduce a certain percentage of recycled wastewater 
into supplies used for agriculture, irrigation, dust control, and cooling industrial 
facilities.5  

While some states are using recycled water for nonpotable uses, there are pro-
cesses that can be used to clean and process wastewater that will make that water 
safe for consumption. Probably the biggest impediment to such an effort is that 
citizens may be unwilling to trust the quality of water than had once been polluted 
with excrement and other waste. Writing in Nature, Ceclia Tortajada and Pierre van 
Rensburg argue that “There is no room for squeamishness in the face of the world’s 
growing water shortage.” The authors demonstrate that sensationalized media cov-
erage validates incorrect ideas about the use of recycled water that discourages con-
sumption, even as the recycling of water is the best current solution to water short-
ages in many parts of the world.6
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By Lynn Betts, USDA Natural Resources Conservation Service, via Wikimedia.

Topsoil runoff from mass agriculture is one of the issues states and the federal government must address. 
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State and Federal Water Policy

The debate over how to manage the nation’s water resources often devolves into a 
contest between political factions. On one side of the table are those who prioritize 
economic growth, especially of corporations that place large demands on water re-
sources or whose operations produce pollution and degrade water supplies. On the 
other side of the debate are those who prioritize public health and environmental 
stability. The American people do not fall cleanly into either side of this debate. In 
public opinion polls, Americans tend to favor protecting the environment, water 
resources, and public health in the general sense, but may oppose more specifi c 
policies put forward to address these problems. For instance, voters might feel they 
are committed to environmentalism, but might oppose a municipal bill because it 
requires an increase in taxes, or may oppose a federal bill because they have also 
been led to believe that governmental “interference” in industry is detrimental to 
their well-being.

Environmentalism and Partisan Politics 
Interestingly, the American environmental movement was once very much con-
nected to American conservatism. In the early twentieth century, it was conserva-
tive politicians (like Teddy Roosevelt) who were most active in preserving America’s 
natural resources and in combating corporate destruction of the environment. This 
was because, at the time, conservative Americans felt that preserving America’s riv-
ers, lakes, streams, oceans, and the broader forests, prairies, and ecosystems of the 
country was an important part of conserving America’s culture and traditions. Fur-
ther, the preservation of natural resources is essential to any American whose lives 
or livelihoods depends on them. Farmers cannot thrive without fresh, clean water. 
Fishermen cannot thrive without rich populations of fi sh and other sea creatures. 
For anyone whose profession or whose recreational life is enriched or dependent on 
nature, environmental conservation is an essential goal. 

The strong links between American conservatism and environmental protections 
remained in place until well into the latter half of the twentieth century. In the 
1970s, when the Clean Air Act (CAA) passed through Congress, there was wide-
spread bipartisan support. Though there were intense debates and negotiations, 
only one Representative voted against the CAA. The Clean Water Act (CWA) was 
a bit more contentious, but still received passionate support and endorsement by 
Republicans of the era. In 1974, it was Republican Senator James Buckley, and four 
other Republicans, who endorsed a bill to strengthen the Clean Air Act with an ab-
solute prohibition on dumping in national parks and federal lands.1

It wasn’t until the Reagan Administration that the conservative movement in 
America began moving away from environmentalism. Reagan’s legacy on the 
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environment is mixed. His presidency came at a time when the Republican Party 
was divided between the older generation, who had embraced environmentalism as 
part of conservatism, and a new generation more closely linked to corporate inter-
ests. Reagan did not aggressively push deregulation, but he had no personal inter-
est in environmental protection and did not make it a priority.2 In 1981, Reagan 
famously said that trees produce more pollution than automobiles, demonstrating 
the direction in which American conservatism was heading. Reagan had simply mis-
understood data on the issue which shows that trees and forests emit volatile com-
pounds into the air, such as the hydrocarbon known as isoprene. However, these 
gases are harmless until they interact with nitrogen oxides, which are released from 
the burning of coal and other fossil fuels.3 Reagan’s mistaken belief that trees pro-
duce “pollution,” is not simply the result of Reagan’s own failure to understand 
the science on the issue. His administration was being advised by representatives 
with ties to the automotive and fossil fuel industries who were paid to discourage 
regulation. These individuals purposefully misled Americans and allied politicians 
by producing misleading reports to deemphasize the impact of fossil fuel pollution.  

Reagan, the most popular Republican president in twentieth-century American 
politics, was the fi rst president whose views on the environment were shaped pri-
marily by lobbying from the fossil fuel industry, rather than by the desire to preserve 
resources for future generations. Reagan’s successor and vice president, George 
H.W. Bush, adopted a moderate approach to environmental protections, and in 
some ways marked a return to the Republicanism of the past, where conservation 
and conservatism were more closely allied. By the time the next Republican admin-
istration came to power, under Bush’s son, George W. Bush, things had changed. 
The younger Bush reduced environmental regulation, refused to embrace the over-
whelming scientifi c consensus on climate change, and abandoned decades of legis-
lation on protecting natural ecosystems and wildlife. This change occurred because 
the younger Bush, like Reagan, was personally and professionally indebted to the 
fossil fuel industry. As a result, the policies his administration put forward were 
designed to protect and enhance oil industry profi ts, and not to protect resources 
or prevent pollution. Across the country older Republican politicians with ties to 
conservation efforts were replaced by politicians with closer links to the fossil fuel 
industry and other industries linked to pollution and this pushed the Republican 
Party, and American Conservatism, away from environmental stewardship.4 

As the Republican Party moved away from environmentalism, Democratic Party 
politicians increasingly adopted environmentalist policies. However, Democrat-
ic Party commitment to environmental and resource protection was and remains 
largely moderate in character. The Democratic Party politician with the strongest 
personal and professional commitment to the environment, former Vice President 
Al Gore, failed to win the 2000 election and so it is unknown how the nation’s envi-
ronmental legacy might be different if Gore’s stewardship had been put into place. 
Since the 2000s, the Green Party, a progressive political movement that focuses 
heavily on environmental protection, has been the primary environmentalist politi-
cal movement in the United States. The Green Party has been visible in pursuing 
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federal offi ce, including the presidency, but the party has not succeeded to gain 
much in the way of traction at the state level. For this reason, the Green Party is 
not an effective force in American politics and can, at best, be considered a protest 
movement that reduces the strength of the moderate progressive political move-
ment without accomplishing anything meaningful in terms of legislation. 

In the 2010s and 2020s, environmental policies have been diffi cult to achieve. 
The Republican Party and the Democratic Party have often been at a deadlock in 
terms of passing new legislation and many of the policy changes that have come 
about since the 2000s have been accomplished through Executive Order or through 
U.S. Environmental Protection Agency (EPA) policy changes without new legisla-
tion being adopted at the congressional level. States have, in many ways, taken 
the lead in passing new environmental regulations but such actions have limited 
effi cacy when it comes to air and water quality, because the nation’s air and water 
resources are, to a great extent, shared resources. While states can therefore take 
action to update their infrastructure, to preserve remaining water reserves, or to 
implement new “green technology” that reduces pollution, unless all states adopt 
similar measures, pollution and degradation will continue and will ultimately im-
pact all Americans.

Green Energy and the Business Angle
The right-wing shift away from environmental and resource protection occurred, in 
part, because the American conservative movement became more intimately linked 
to the fossil fuel industry. George W. Bush was actually the founder of Arbusto 
Energy, an oil and gas exploration company he founded in 1977, and his family’s 
personal fortunes depended on the profi ts derived from this industry.5 It is perhaps 
unsurprising, therefore, that he favored policies that benefi tted the fossil fuel indus-
try at the expense of public welfare or environmental conservation.  

Donald Trump, like Bush, had invested heavily in fossil fuels on a personal level 
and his campaign for the presidency, and subsequent fundraising efforts, depended 
heavily on this industry. In addition, Trump, a New York City socialite who took over 
his father’s real estate business, had little personal interest in environmentalism or 
utilizing the nation’s natural resources for recreation. Over the course of his contro-
versial single-term presidency, Trump greatly reduced protections on clean water 
and air and engaged in efforts to “deregulate” industries involved in environmental 
activities. What this means, in basic terms, is that the Trump Administration made 
it possible for corporations to earn more profi t, by decreasing the level of corporate 
responsibility for preserving or conserving natural resources.6 

Fossil fuel corporations view environmental regulation and climate change me-
diating policies as a threat, because these regulations reduce their potential for prof-
it. Consider, for instance, the debate over whether or not automobile manufacturers 
had to install “catalytic converters” in the 1960s and 1970s. This technology was 
proven to greatly reduce automotive air pollution, but automotive companies fought 
against legislation to require catalytic converters, because being forced to do so cost 
money and reduced profi t.7 This is essentially what is still happening in America. 
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Websites

American Geosciences Institute (AGI)
Americangeosciences.org

The AGI is a political organization dedicated to providing support and data for fed-
eral legislators involved in crafting policy for federal legislation. The organization 
also works with state-level member groups and supports programs for geophysics, 
earth science, and geology. Founded in 1948, the organization also publishes Nau-
tilus magazine, which provides articles on issues involving water preservation and 
natural resource conservation. 

American Water Resources Association
Awra.org

Established in 1964, the American Water Resources Association (AWRA) is a 
nonprofi t professional organization open to individuals working in various water 
resources-related professions. AWRA operates and maintains resources for hydro-
logic engineers, hydrologists, forestry and biological conservation professionals, 
educators, and legal professionals. The organization also publishes the Journal of 
the American Water Association and a trade magazine that covers employment, new 
technology and development, and the economic dimension of the industry. The 
AWRA also publishes digital articles, through the organization’s website, that pro-
vide resources for educators, professionals, and students interested in various water 
resource issues. 

National Water Resources Association
Nwra.org

First established in the 1890s, the National Water Resources Association (NWRA) 
supports research into water resources preservation and management. The organi-
zation sponsors and publishes data and studies, holds conferences of water resource 
professionals and acts as a federation of local and regional water resources institu-
tions and associations. The organization is also involved in federal lobbying, and 
has been active in campaigns to reauthorize and to enhance the Clean Water Act, 
Endangered Species Act, and the Safe Drinking Water Act. 

Soil and Water Conservation Society (SWCS)
Swcs.org

The Soil and Water Conservation Society is a professional and scientifi c association 
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