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PRESIDENT’S MESSAGE

Claire Bleser, AWRA 2022 President

I hope you are enjoying the
summer months. A few years
ago, I was inspired at one of my
visits to the Science Museum of
Minnesota (and no, it was not
about the famous purple hoodie
from Stranger Things). I was
sitting in the IMAX movie theater
watching a movie titled Dream
Big. As you can guess from its
title, the movie was inspirational.
One moment in the show
highlighted the work of Bridge for
Prosperity. This nonprofit focuses
on connecting communities to
health care, jobs, and schools
through safe passages over rivers
that would isolate them from
these amenities. As you might
imagine, I teared up. Seeing how a
“dream” became a reality was truly
impactful.
This is why I am so excited to share with you this
issue of Water Resources IMPACT on hydrophilanthropy.
Philanthropy is just not about money. It is also about
filling a void in a community to help it to be healthy. As
professionals, we can do this in many ways—through
volunteering or creating a foundation or nonprofit. And
volunteering can be done in so many ways. It is not only
about putting something together. It is also about the
people that you connect with and how you can grow
together. These connections bring synergy to any work.

and how they have contributed to making a difference in
the lives of many. I hope you will enjoy reading about the
ingenuity, creativity, and passion of members of our water
community.
Don’t forget to save the date for the AWRA 2022 Annual
Water Resources Conference on November 7–9 in Seattle,
and let’s connect! Let’s bring more synergy to our work,
share ideas, and collaborate. Workshops will be held on
November 6, and registration is already open. I am looking
forward to meeting everyone in person again. Enjoy the
last few weeks of summer.

In this issue, you will read about all kinds of connections
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Cheers,
Claire
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FEATURE

Hydrophilanthropy: I Can't Define It, But I Know
It When I See It
Michael E. Campana
THIS ISSUE OF WATER RESOURCES IMPACT IS THE THIRD TO
feature the topic of hydrophilanthropy. I have edited
all three of these issues—in 2010, 2016, and 2022—and
this will likely be my last. The cover of the 2010 issue
introduced me to the concept of “poverty porn,” as
some call it. (Notice that the current issue's cover avoids
that type of imagery.) So the title of this article is my
tongue-in-cheek definition of hydrophilanthropy taken
from former Supreme Court Justice Potter Stewart. In
the early 1960s, the Supreme Court was dealing with
cases related to pornography and protected speech.
Stewart wrote that even if he couldn’t define hard-core

pornography, “I know it when I see it.”
Despite the title, here are my definitions of
hydrophilanthopy. You may have your own.
1. Altruistic concern for the water, sanitation, and
related needs of humankind, as manifested by
donations of work, money, or resources.
2. Use of water to express kindness or benevolence,
such as the healing of psychological, spiritual, and
other wounds.
It was not until 2005 that I heard the term
“hydrophilanthropy” in a phone conversation with
Dave Kreamer, who has written articles for all three
hydrophilanthropy issues of Water Resources IMPACT. He
did not define it at the time. But my own experience with
hydrophilanthropy started long before that.

The Journey Begins
My hydrophilanthropy odyssey began about 30 years
go, when I was an academic at the University of New
Mexico. I thoroughly enjoyed my work, but something
was missing. I started thinking about those who did not
have access to clean water and sanitation.
When the time came for a sabbatical, I wanted to
go to a developing country that might use my skills. I
received a Fulbright teaching fellowship to go to Belize,
an Anglophone country (formerly British Honduras) on
the Caribbean side of Central America. I was supposed
to teach two courses during the spring term, but the
University College of Belize forgot to schedule my second
course, so no one registered and it was canceled. My first
faculty meeting consisted of a discussion about where
the faculty-staff party would be held. That was the shape
of things to come.
I had time on my hands—I was teaching just one
course in watershed hydrology with six students—so I
made contact with local government workers and got
the Belize environmental agency’s consent to submit
a proposal that I would write to the Inter-American
Development Bank. The project would assess the
groundwater resources for the northern 40% of Belize,
which was an extension of the carbonate hydrogeology
of the Yucatan Peninsula. The work would also identify
potable water supplies for underserved communities—
that was the hydrophilanthropic connection. I had a
handshake agreement that, if funding materialized, I
would supervise the work, which was scheduled to begin
after I returned to the United States. All the agency had
to do was affix a signed cover page to the proposal and
submit it to the bank.
The upshot: I never heard from the agency. A friend
informed me that the agency had never submitted the
proposal. It was not a complete bust; I met some folks
from Honduras and Nicaragua who were intrigued with
my skills and interests and thought they could use them
at some point. But that seemed to be a common refrain:
people told me what they thought I wanted to hear so as
not to offend me.
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introduced himself
and explained that my
After returning from
I once asked my supportive and
membership would be
Belize, I began searching for
considered at the next
a nonprofit that could use
perceptive wife, Mary Frances, "Where
board meeting. Nothing
a volunteer hydrogeologist
have all these hydrophilanthropy
happened for a few weeks,
interested in WaSH (water,
sanitation, and hygiene)
and I got nervous. Friends
people
been?"
Her
reply:
"They've
work in the developing
told me not to worry.
world. I must have
One day I got a call
been there all the time. You just
contacted 15 organizations
from Bill Ashe. I had heard
weren't looking for them."
(CARE, Save the Children,
so much about him. Bill
and the International
and his wife, Lorraine, lived
Rescue Committee among
in Southern California,
them). Virtually each contact unfolded the same way:
where they ran a business that catered to people in the
initial enthusiasm on their part, maybe a phone call, then
water industry. Their story was inspirational. Beginning
nothing. Why? A British hydrogeologist at a conference
in the 1960s, the Ashe family took outings into Baja,
explained to me than NGOs had their own paid staffs
Mexico, to help orphanages, camps, and churches
and did not like to use volunteers because they don't
install new water systems. The family’s water business
follow “the way we do things.”
was prospering, and Bill and Lorraine wanted to teach
He also enlightened me in another way. With his
their children that such a blessing brought with it an
beautiful accent, he pretended be the narrator for a
opportunity to give. Soon his friends joined the Ashe
commercial featuring a Latin American girl. After a few
family on their trips. Then some of them encouraged Bill
seconds of the commercial came “the voice”: “This is Rosa,
to formalize their work.
who lives in the village of Santa Cruz in Costa Pobre. She is
The Lifewater International name was established
smiling because last year we drilled 50 water wells in her
in 1977, and a board of directors was elected in 1979.
village to provide clean, healthy drinking water. No longer
Lifewater became a California nonprofit corporation on
will the water make her sick.”
April 26, 1984, and was granted tax-exempt status as a
Then he added: “Before you give money to this
501(c)(3) corporation in February 1986.
organization, you need to perform due diligence and
Bill and I talked for perhaps an hour. We had a
ask: How many of the wells are still working? Is the water
conversation, not a Q&A session. He was curious about
potable? Who maintains the wells and water system? Is
my reasons for wanting to join Lifewater and what I
source water protection practiced? Do the villagers pay
wanted to accomplish. At the end, Bill thanked me for my
for the water, or is it free? Who manages the system and
time and said: "Our annual meeting is in Pasadena this
makes decisions?”
coming fall. I hope you’ll come to meet our volunteers
He sure caught my attention. I was rapidly becoming
and directors. Would it be possible for you to talk about
discouraged.
the work you do and how it relates to our mission? I will
Then someone told me about an organization called
be happy to show you around."
Lifewater International, based in San Luis Obispo,
I went to the meeting and was thrilled to meet so
California, which trained volunteers to do what needed
many motivated people. A former student of mine,
to be done in developing countries and underserved
John Nadolski, was in a leadership position. I ran into a
U.S. areas. Lifewater got projects from inquiries to its
number of people whom I knew and worked with, but
website or by fax. The catch was that Lifewater was for
I hadn’t known of their interest in hydrophilanthropy.
evangelical Christians, and the organization was reluctant
Never was there a word about my religion.
to take on volunteers from outside the fold. I was not of
I had found a hydrophilanthropy home!
that belief system.
My Lifewater International Years

Back in the USA

Getting Vetted by Lifewater International
Still, some friends of mine encouraged me to pursue
the Lifewater connection. They sang the praises of
Bill Ashe, Lifewater’s founder. I got calls from several
colleagues, one of whom was in the leadership circle.
He and the others agreed to sponsor me, despite my
religious shortcomings.
Then I got a call from one of the directors, who

I was active in Lifewater International for about 10
years, from 1996 to 2005. Lifewater did development,
not relief, work. The two are quite different. Some people
think that if you can do one, you can do the other. Not
so. During Hurricane Katrina a number of us were asked
(not by Lifewater International) whether we wanted to
join a relief team. I declined, but a few of my Lifewater
friends went to New Orleans. They had a miserable
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experience and returned after a few days.
I attended two workshops conducted by Living Water
International (LWI), a Houston-based NGO that often
worked with Lifewater. One was the “care and feeding”
of 10 common hand pumps. I learned how to tear them
down and make repairs. I also took a workshop on
drilling with the LS-100 portable drilling rig. The chief
instructor was Harry Westmoreland, inventor of the LS100 and owner of Lone Star Bits. He soon asked me to
be an instructor, and I gladly accepted. These workshops
were conducted at the Living Water International site on
a lake near Cleveland, Texas. It was a beautiful facility,
owned by Rosemary and Larry Laird, our hosts, and even
in the sweltering Texas summers the hospitality and
camaraderie were palpable.
I headed a project that Lifewater International
approved for a water system in the southern Darien
Province in Panama. Loring Green (geologist turned
financial adviser), Robert Jarrett (engineer), Craig
Woodring (engineer), and I went to the Embera Indian
reservation in a remote section of Panama. There were
no roads leading to the area. We could fly there (three
flights a week via the Panama City municipal airport) or
take a freighter from Panama City (not recommended
for passengers). I made some recon visits hosted by Bob
Runyon, an ex-Air Force man who lived in Punta Gorda,
Florida, worked with the Embera, and had earned their
trust. I visited some suppliers in Panama City to see what
they had (not much).

The Embera Indian drilling team stand at the finished well with
Michael Campana. Source: Loring Green.

The Peace Corps was present in Panama but had
withdrawn from the Darien Province, which bordered
Colombia. At this point the Pan-American Highway had
about a 70-mile gap (the “Darien Gap”), its only break
in about 19,000 miles. The gap is a dangerous area,
not only for the natural environmental hazards but
also human ones. When we were there, Colombian
guerrillas—the Fuerzas Armadas Revolucionarias de
Colombia, or FARC—posed an even greater threat than
the usual banditos. They supposedly had several training
areas and supply caches there.
With Bob's help we were ready to begin working in
spring 1999. The Embera drilling team members were
quick studies and installed two wells and pumps. The Peace
Corps returned around 2008. A Peace Corps volunteer
contacted me to tell me that the Embera were still drilling
wells. I have since tried to return there to no avail.

Closing the Circle

Loring Green (white shirt) instructs the Embera Indian drilling team
on drilling with the LS-100 rig. Source: Michael E. Campana.

My Lifewater International years were some of the
best years I remember. I found out what camaraderie
was. My colleagues were humble and driven to make the
world a better place. Virtually all of them were motivated
by religious reasons; that was not true in my case, but I
enjoyed being in their company.
One night a group of us sat around a table talking
shop. One man's wife, a medical doctor, listened intently.
During a lull in the conversation, she spoke: "I really
envy you guys. You have the power to keep people from
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getting sick. By the
from 2001 through
time I'm called in, it's
2005. Twenty years
One night a group of us sat around a table
usually too late."
ago I founded
Lifewater
my own 501(c)(3)
talking shop. One man's spouse, a medical
International has
hydrophilanthropy,
doctor, listened intently. During a lull in the
changed. The
The Ann Campana
volunteer model
Judge Foundation,
conversation, she spoke: "I really envy you guys.
has been replaced
to honor my
by a reliance on
younger sister,
You have the power to keep people from getting
professionals. But
murdered by five
sick.
By
the
time
I
called
in,
it's
usually
too
late."
they still do great
Saudi Arabian
work, and I support
terrorists who
them financially.
crashed her plane
One interesting phenomenon: being in Lifewater
into the Pentagon.
International serendipitously exposed me to other
I once asked my supportive and perceptive wife, Mary
hydrophilanthropy folks and events. I found a lot of
Frances, "Where have all these hydrophilanthropy people
academics doing hydrophilanthropy on their own,
been?" Her reply: "They've been there all the time. You
working with students and colleagues, with no LI or LWI
just weren't looking for them."
as a support group. It did not take long to find or create
Now I know where the hydrophilanthropy folks are:
professional meetings with hydrophilanthropy sessions.
everywhere!
Quite a network was there!
And my work with Lifewater helped set me on a
continuing path of hydrophilanthropy. In what began
Michael E. Campana (aguadoc@live.com) is professor
as a potential Lifewater trip for a Honduran project that
of hydrogeology and water resources management at
proved to be not viable, my host, Rolando López, and I
Oregon State University in Corvallis, OR. He is an inveterate
conceived a plan to begin taking my University of New
hydrophilanthropist and editor-in-chief of Water Resources
Mexico students to Honduras for a summer field class
IMPACT.

■

ANNUAL WATER RESOURCES CONFERENCE
NOVEMBER 7-9, 2022 | RENTON, WA

The Preliminary Program is Now Available!
The 2022 conference will feature:
Three keynote speakers,
Tuesday night event at the Seattle Aquarium,
Workshops,
Technical Committee informational meetings,
Over 50 concurrent sessions, and more!
Learn more: https://bit.ly/3RTErjW
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Geoscientist at the Met European Research Observatory

WYOMING VALLEY SANITARY AUTHORITY
Integrated Water Resources Management
Award

TURLOCK IRRIGATION DISTRICT
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FEATURE

From Scale to Sustainability: Shifting the
Hydrophilanthropic Paradigm
David K. Kreamer

As this mural in Botswana suggests, access to clean water can change lives. To fulfill its greatest potential, though, hydrophilanthropy must
focus on sustainability rather than scale. Source: David Kreamer.

IN AFRICA, WHERE I CONDUCT WATER-RELATED
research, a familiar scene repeats itself. A woman with a
pail on her head walks by an inoperative well on her way
to a distant water source. She does this to bring water
to her family each day, every day. Young girls make this
trek beside her, pail balanced on their heads, without a
chance for school and education because of their daily
chores. Estimates are that one-third of the pumps for
wells in Africa are inoperative.
For those of us with reliable access to clean water, this
may seem abstract. But it is not too difficult to make it

more concrete. Water weighs 62.4 pounds per cubic foot,
or about 28 kilograms per 28 liters. Consider the size of
pails carried to and from wells and rivers in low-income
countries. For a better, more visceral understanding,
put a bucket of water on your head and carry it for a
couple of kilometers. Someone once said: “You don’t
know the value of water until you carry it on your head.”
Beyond a shadow of a drought, beyond the onslaught
of population growth and climate change, the footprints
of thirsty villagers and refugees track the search for
clean water. What steps can be taken to make clean
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water more accessible to
farther away, and many
now believe the goal of
poor populations around
Hydrophilanthropy encompasses a
universal access to water
the globe? The question is
large variety of humanitarian actions
and sanitation will not be
a complex one, and it is a
achievable by 2030.
central concern of a field of
that expand access to clean water
The problems
humanitarian efforts known
hydrophilanthropists
face
as hydrophilanthropy.
for communities in need and support
are growing. We must
Hydrophilanthropy
water-dependent ecosystems.
think big to understand
encompasses a large variety
these problems. If we
of humanitarian actions
wish to solve them,
that expand access to clean
however, we must also think small. To effectively combat
water for communities in need and support waterwater poverty, hydrophilanthropy must undergo a
dependent ecosystems. Practical hydrophilanthropy—
paradigm shift. With community buy-in and stewardship,
like installing a rainwater collection system or digging a
sustainable projects can create an enduring legacy
well—can alleviate suffering and empower communities.
throughout the world.
More academic exercises—such as modeling
groundwater flow through transboundary aquifers or
A Staggering Problem
using remote sensing to identify water sources—can lay
That hydrophilanthropists can be preoccupied by
the foundation for informed management and sciencequestions of scale should come as no surprise. The
based agreements on shared usage. Together, the theory
statistics concerning water can be staggering. The
and practice can support regional and international
United Nations estimates that 4 billion people face water
stability.
scarcity at least one month each year, and 52% of the
But the transformative potential of hydrophilanthropy
world’s population will live in water-stressed regions by
runs deeper still. At its best, hydrophilanthropy can
2050. The Global Water Institute calculates that about
awaken us to our shared connection to nature and to
700 million people worldwide could be displaced by
one another. In doing so, it might just make the world a
intense water scarcity by 2030. Other estimates indicate
safer place. To fulfill the potential of hydrophilanthropy,
that about 9,300 people a day, or 3.4 million a year,
nothing short of a paradigm shift is required. Rather
die from a lack of clean drinking water—most of them
than focusing on the size or scale of their projects,
children (2.2 million a year).
hydrophilanthropists should work with sustainability in
And these mind-boggling statistics estimates do not
mind.
reflect the full ramifications of water poverty. They do

The Best Intentions
There are many ways projects can go awry,
and sometimes even the best-intentioned
hydrophilanthropists do more harm than good. Many
such cases are the result of an overriding focus on
project scale. The goal of serving as many people as
possible with water and sanitation projects is perhaps
the dominant paradigm in hydrophilanthropy today.
But this comes at a cost. Focusing on scale often
leads hydrophilanthropists to gloss over the issue of
sustainability, and this can be self-sabotaging. Indeed,
it is often more effective to serve fewer people with
sustainable advancements in water and sanitation than it
is to serve many people with unsustainable projects.
Hydrophilanthropists often remember that United
Nations Sustainable Development Goal 6 calls for
achieving clean water and sanitation for everyone by
2030 but sometimes forget the word “Sustainable” in
the very title of the Development Goals. And as massive
population growth and climate change continue apace,
the goalposts of “water and sanitation for all” are moving

not include, for instance, deaths associated with lack of
hand washing and deaths from global pandemics such
as COVID-19 that result from lack of water for personal
hygiene. Estimates are that approximately 5,000 children
die each day from diarrheal fluid loss because of the
lack of clean drinking water, or about one child every
17 seconds. The United Nations and the World Health
Organization have attributed water-related causes to
about 80% of all diseases in the developing world.

Deep Currents
Statistics are useful for understanding the size and
scope of the challenges we face, but they cannot fully
illustrate how deep the human connection with water
runs. Nor can they give us a sense of the global potential
of hydrophilanthropic efforts. Water is linked with music
and literature, war and conflict, religion, culture, human
migration, the birth and death of civilizations, and life
itself.
The rich language of water and groundwater, across
various cultures, shows how deeply and universally
water figures in the human imagination. In Australia,
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Young girls in northern Ghana carry heavy loads of water from wells that may be as far as several kilometers from their homes. Source:
David Kreamer.

the aboriginal tribes
A Sustainable Future
call permanent water
How we use this “blade”
Rather than focusing on the
jila and seasonal water
of conflict or abundance,
jumu. In dry regions
this soothing lotion, this
size or scale of their projects,
they take their throwing
blessing, is up to us.
hydrophilanthropists should work
stick, push it into the
The language of water
ground in known areas
in science, economics,
with sustainability in mind.
called “soaks” that are
and politics reminds
dry on the surface, and
us that there are
drink the underlying
cultures, identities, and
groundwater through a reed for survival. In Botswana,
perspectives beyond our own, and our hydrophilanthropic
the word for rainfall (pula) has several meanings. It can
efforts can have a resonance beyond our lifetimes. The
mean “blessing,” illustrating its connection to spirituality
languages of our communities are often different, but
and gratitude. But a pula is also a denomination of
many of our concerns are universal. Water is among
money in Botswana, emphasizing water’s importance to
these. The language of water can bring these sometimes
economic growth and well-being. The indigenous Maoris
disparate, sometimes common voices together.
in New Zealand have two meanings for water (wai). It can
Water has played, and continues to play, a vital role
mean something to drink or a lotion or balm—a soothing
in human and ecological sustainability, in the face of
substance.
mounting pressures and scarcity. How communities deal
In the landlocked, arid country of Niger in western
with water can hold the key to conflict or compromise,
Africa, the majority of the landscape is covered by the
to evidence-based management or maladministration.
Sahara and Tenere Deserts. Only 56% of the population
Sustainable water is a crucial element in global resilience
has direct access to a source of drinking water. Half of
to climate change and a shield against ecosystem loss. It
the population is younger than 15 years old, almost half
is also a defense against human deprivation and poverty
of children must work and have no chance for education,
and may promote peace and equity across the world.
and the population is expected to triple in the next 30
Well-designed hydrophilanthropic efforts can play a
years. The native language for the majority of Nigeriens
fundamental role in a sustainable future.
is Hausa, and the word for water is ruwa. But ruwa has a
second meaning. It can also mean “blade”—like that of
a knife or sword. It can be the blade of conflict and war,
David K. Kreamer (dave.kreamer@unlv.edu) is a professor
fueling regional conflict and political ambition. Or it can
in the Department of Geoscience, University of Nevada, Las
be the blade of a plowshare or scythe, bringing harvest
Vegas, and president of the International Association of
Hydrogeologists. He coined the term “hydrophilanthropy.”
and abundance.

■
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From Hydrophilanthropist to Full-Service
Groundwater Contractor in Tanzania:
A Case Study in Necessity
Stuart Smith
Anglican, and Roman Catholic churches (not exclusively)
SOME YEARS BACK, I BECAME INVOLVED IN WATER
are change agents for social betterment in countries
well construction in Tanzania. How that came to be is
like Tanzania, fostering education, water and sanitation,
a long, maybe improbable, maybe inspired chain of
events that began when I married my wife in 1980. At
agricultural improvements, and empowering women.
the time I was a staff member of
what is now the National Ground
Water Association (NGWA) and
was just beginning my career
as a hydrogeologist with an
interest in applied groundwater
microbiology. It so happened
that the young bride would enter
seminary to become a Lutheran
pastor, and she began her
service in Ada, Ohio, located in
the Evangelical Lutheran Church
in America’s Northwestern Ohio
Synod (a synod is a regional group
of congregations). By the 1990s
the global Lutheran Communion
had developed relationships
between synods and dioceses all
over the world. Our partner was
the Dodoma Diocese of Tanzania,
in that nation’s high, dry interior
along the eastern Rift Belt.
A Tanzanian Water Ministry geophysicist conducts a surface resistivity survey for a planned
Eventually, the two
new borehole well for a Maasai settlement in Tanga Region, Tanzania. Source: Naftal Mandi for
communities sought to bring the
Ground Water Tanzania.
glacial plains of northwestern Ohio
and the rocky savanna of Dodoma
Typically, when U.S. churches respond to such requests,
closer together. So our respective synods coordinated
they do so by raising money. However, good stewardship
several visits between church communities. I made
of the funds requires some professional supervision.
my first of several trips to Tanzania in 1999, during the
With my decades of experience as a hydrogeologic
dry season. As one might expect during a dry season,
conversations quickly turned the topic of water, and
consultant, I volunteered my professional expertise on
my Tanzanian friends were understandably concerned.
some projects.
Let’s Manage Projects for the Donors
Visiting area villages, we saw the challenges that locals
As it turns out, coordinating complex hydrogeological
faced: creaky, aging gravity systems and colonial-era
work can be difficult when there are thousands of miles
pumps being nursed along to supply whole villages.
between the consultant and the boots on the ground.
It was not long before locals requested our assistance
with wells and other water improvements. Lutheran,
Frustrated with trying to accomplish this work from
July/August 2022		
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the other side of the world, I began to explore
how to work with a local partner in Tanzania. By
2012 I had found my local partner, Naftal Mandi.
I first met Naftal when he was a young man in
Tanzania. In the early 2000s, when Naftal earned
a scholarship to Bowling Green State University
in Ohio, we became reacquainted, and he took
an interest in the water sector. Around 2012, with
management and teaching experience under
his belt, Naftal proposed that he be the local
partner. We founded N&S Ground Water Tanzania
Ltd., based roughly on the model of Ground
Water Science, the U.S. consultancy and project
management firm where I am a partner.
Even when combining our efforts, it was
sometimes an uphill battle to clear material and
monetary hurdles. Not only did we have to ensure
quality construction on behalf of community
members who were hauling buckets and jugs of
water, often for kilometers, every day. We also
had to manage the expectations of donors.
Potential donors wondered why project
estimates were $30,000 and not the $2,000
that websites say “digs a well.” The answer
was that developing groundwater supplies in
this hydrogeologic setting is challenging and
expensive: we were dealing with semi-arid,
complex crystalline rock geology—some of it
treacherous to drill—plus vast distances and
supply chain issues.

And It Metastasized from There: We Buy a Drilling
Rig, Then Another Drilling Rig

Complex geology and a semi-arid climate make drilling wells for Tanzanian
communities—like this one north of Dodoma in Chemba District—no simple
task. Source: Naftal Mandi.

While we enjoyed some successes in our early
years, technical limitations were holding us back.
We often struggled to ensure quality and services on our
desired timetables.
Finally, Naftal convinced me to bring the drilling
inside, and we purchased a drilling rig. Given the cost,
this was no idle decision. I have avoided owning a rig for
40 years. Also, banks don’t loan money to buy a drilling
rig in an African country. Global markets and local supply
chains being what they are, the rig we selected was a
model built in India with global components and an
extensive support system in Kenya and Tanzania.
Getting our hands on a drilling rig was a game
changer. We were now supplying the complete package
that buyers expected. They want to see a drilling rig. I
agreed to this if we did the work “by the book.” In this,
we both thought alike, expecting to use our equipment
sustainably, following a strict maintenance regime, doing
high-quality work, and conducting proper testing and
pump installations. We attracted people with similar
mindsets to work for us. We follow local regulations and

supply high-quality results, as shown by our reports and
borehole videos. We pay our taxes, contribute to pension
funds, and have insurance.
Not everyone is so reputable. The Tanzanian Water
Ministry licenses contractors and geoscientists and has
good rules on borehole (well) construction, testing, and
reporting—roughly equivalent to state regulations in
Australia or the United States. Geophysical surveys are
required for borehole siting. This is normally combined
with visual and map site review to assess recharge
capacity. But while Tanzania boasts strong regulations
on borehole construction, small budgets and a lack of
personnel make enforcement difficult. Consequently,
bad behavior is sometimes overlooked. Some foreignfinanced itinerant drillers offer low-priced drilling
for cash to clientele who simply do not know about
differences in quality or the potential ecological impacts
of drilling improperly.
Even faced with less-than-scrupulous competitors,
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challenges, but we
we stayed busy and
feel ready to meet and
developed a backlog
Developing groundwater supplies in this
overcome them. No
of future projects.
small part of that is
Except for maintenance
hydrogeologic setting is challenging and
down to our people.
pauses, the original rig
expensive: we were dealing with semi-arid,
For success in
has been in constant
this work, the right
service since 2018,
complex crystalline rock geology—some of
people are essential:
drilling for a range of
independently
agencies, donor groups,
it treacherous to drill—plus vast distances
conscientious,
local customers, and
responsible, and
regional water and
and supply chain issues.
resourceful. Except
sanitation authorities.
for this mzee mzungu
As our reputation
(“elder foreigner”), we have built this organization
spread, the backlog grew. Soon we found ourselves
with an all-Tanzanian team, led by Naftal, who makes
subcontracting work, sometimes reluctantly, to the
it all go. There is an important lesson here. Wherever
itinerant drillers. This situation led us to scrounge for
hydrophilanthropists plan to work, they should seek
funds to buy a second rig. When we were finally able
out and empower local talent and capacity. It is not our
to afford a second rig, we could work two places at
job to swoop in and save the day, but to help folks help
once. The calls and orders continue, and both crews are
themselves.
working steadily. Today, we supply geophysics, borehole
We have technical and other improvements to make.
videos to show well owners what they have, pumps
and pumping tests, water system construction, and the
The adventure continues.
occasional water treatment system.

■

The Best Kind of Hydrophilanthropy: Employing
Indigenous Talent in the Skilled Works of Water Supply
Despite price pressures, we have built a leading
groundwater services contractor in Tanzania—a diverse
nation the size of two Californias that has a vibrant and
growing, if uneven, economy. We are certain to face new

Stuart Smith (stuart@groundwaterscience.com) is a
consulting hydrogeologist and applied microbiologist with
his two firms, Ground Water Science (@gwshydros) and
Ground Water Tanzania (@groundwatertan1).
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An Africa-Centric Approach to Water Education
Laurra Olmsted

Desperate times call for desperate measures. When drought hits hard, villagers near Tot, Kenya, must walk three miles to draw water from this
puddle. They share this paltry water supply with the local goats. Source: Laurra Olmsted, 2013.

SUB-SAHARAN AFRICA FACES AN ACCELERATING CRISIS
of water poverty. The population of the region continues
to grow, even as climate change spells more frequent
and intense droughts. The water infrastructure in many
areas is woefully underdeveloped, and the shortage of
water professionals in the region makes addressing these
challenges a tall order.
Many people continue to lack access to clean
water, especially in rural areas. A 2019 report by the
World Health Organization indicates that most recent
improvements to the African water supply have been
concentrated in urban centers, where many more

people have benefited from improved services than
in rural areas, where the population density is much
lower. Indeed, because of the steep costs and difficult
hydrogeological terrain in the center part of the
continent, many funders have stopped programs to
develop rural water supplies altogether. As droughts
become more frequent and intense, rural populations
migrate to the cities, which puts more strain on existing
supplies and infrastructure. On the coast, where most
African cities are located, seawater intrusion is an everincreasing risk to groundwater sources.
Taken together, these problems constitute a growing
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threat to the people and economies of Sub-Saharan
countries. If new ideas are not explored for rural water
users of Sub-Saharan Africa, this situation will only
worsen. UniWater Education, a small Canadian charity,
is partnering with African universities to address these
challenges by supporting water education for Africans, in
Africa.

Professionals Needed

ineffective but inequitable. First, young people from
Africa who receive education in Europe or North America
typically do not return to their home country. The goodpaying jobs, exciting projects, and amenities promised
by life in the Global North form a stark contrast with the
jobs in water supply and sanitation that usually await
back home. The lure is often too great. Further, foreign
education is an expensive option that is available to only
a few people each year. Talented individuals who cannot
afford the opportunity are simply left behind. For the cost
of sending one person to university overseas, an entire
classroom could be educated in Africa. To address water
poverty in the coming decades, the existing model must
be abandoned and a new one must be developed—one
that is Africa-centric in its approach.

North America boasts more than 4,000 technical
specialists and professionals per million people. When a
job calls for technical expertise, Canada and the United
States have a deep well of specialists from which to
draw. Matters are different in Sub-Saharan Africa. As of
2012, the African Capacity Building Foundation estimated
that Sub-Saharan African countries have about 35
technical specialists per million
people. The shortage of technical
specialization in the Sub-Saharan
workforce throws a wrench into
governments’ plans for industrial
development to grow their
economies and lift millions out
of poverty. Without specialists to
manage water supplies and their
use to sustain economic growth—
and to support the growing
population over the next few
decades—Sub-Saharan Africa’s
industrial development goals are
largely out of sync with reality.
UniWater Education estimates
that Sub-Saharan Africa needs
about 60,000 water professionals
if the region is to achieve the
United Nations’ Sustainable
Development Goals (SDG) by 2030.
In addition, the African Union
Overseas development funding needs to increase if access to water in rural areas, such as this
has estimated that achieving
Maasai village in Kenya, is to meet SDG 6 by 2030. Source: Laurra Olmsted, 2013.
these goals will require 4.6
million engineers and 1.6 million
agricultural scientists, many of whom would work in
UniWater Education (UniWater) has developed a
disciplines related to water supply.
strategy to address the lack of technical water specialists.
Why is there such a dearth of experts in Sub-Saharan
The initiative involves educating Africans in their home
Africa? One of the main reasons is the state of higher
countries and providing them with the problem-solving
education. Universities in the region often lack faculty
and critical-thinking skills they need to begin a paradigm
members with experiential skills and practical training
shift in how water resources are used, governed, and
programs to produce specialists with the skills needed
protected. In time, these homegrown experts will
by industry. There are limited educational opportunities
improve the self-sufficiency of African countries and
for women and a shortage of funding for the required
reduce reliance on the Global North for expertise.
Homegrown Expertise
training programs.
By partnering with African universities, UniWater is
The current model of educating young Africans in the
working to increase the number of water professionals
Global North, with the expectation that they will return
trained in Africa. With these partners, UniWater seeks
to their home country, is deeply flawed. It is not only
July/August 2022		
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progresses and
to establish applied
Without specialists to manage water
funding becomes
postgraduate programs
available, it will be
(M.Sc.), undergraduate
supplies and their use to sustain
expanded. The intent
programs (B.Sc.), or
is for African partners
diplomas/certificates
economic growth—and to support the
to take ownership
in hydrogeology and
of their programs
water resources
growing population over the next few
and customize them
management. The
decades—Sub-Saharan
Africa's
industrial
based on local needs
M.Sc. program is a
and existing faculty
two-year program that
development goals are largely out of
expertise. What
includes an intensive
distinguishes this
two-week field school
sync with reality.
program from others
where students put
is how it combines the
theory into practice.
technical aspects of groundwater and surface water with
The innovative aspect of this program is that it takes
the social aspects of water supply.
experience gained in the Global North to established
The pinnacle of this program is the field school—a
universities in Sub-Sahara Africa so that students can
two-week, hands-on program held in a remote area.
get the education that industry needs. The lectures and
Students learn a range of skills, which typically include
practicals are centered on African examples, and the
a combination of the following: supervision of borehole
program relates to water issues in developing countries.
drilling and well construction, diagnosis and repair of
Since the program uses many best practices developed
pumps, conducting and analysis of aquifer pumping
in the Global North, new practices do not need to be
tests, construction of sand dams and biosand filters,
developed from scratch. This streamlines curriculum
collection of water samples, and surveying of topographic
development, teaching, and learning.
features. This is just the beginning. UniWater is
Currently, UniWater has the curriculum for a core
currently developing “self-supply” programming to teach
program that has been externally reviewed. As time
techniques for drilling many small wells with low-tech,
low-cost drills in hard-to-reach locations.
Much of this effort is powered by volunteers.
UniWater collects both new and used reference books
from Canadian donors and transports them to African
partners to support students when Internet bandwidth
or electricity is insufficient to meet demand. Because
shipping books is so expensive, UniWater is constantly
looking for people who are traveling to Africa to take
several boxes with them as extra baggage.

Successes and Setbacks

UniWater uses many types of volunteers: here, a group of
missionaries from Edmonton, Canada, takes five boxes of
reference books to Sokoine University of Agriculture in Tanzania
to assist in the M.Sc. program developed in partnership with
UniWater. Source: Laurra Olmsted, 2016.

Currently, UniWater is working with six African
universities in Malawi, Tanzania, and Zimbabwe.
They are also in talks with universities in Botswana,
Morocco, Nigeria, and South Africa about the possibility
of developing programs there. Each university has its
own challenges, and UniWater works closely with each
university to solve them.
Sokoine University of Agriculture in Tanzania, with
a basic field school in place, is currently teaching its
second cohort of students. Although it was approved
by the university senate committee in 2016, the issue of
insufficient scholarships delayed the start of the program
by three years.
UniWater’s second partner was Aksum University in
Ethiopia. Unfortunately, two weeks before classes were
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communities to face
to begin, war broke
the problems of water
out and ruined the
For the cost of sending one person to
scarcity head on.
plans for a Centre of
As time progresses,
Excellence with an
university overseas, an entire classroom
it is UniWater’s
M.Sc. program, a field
could be educated in Africa.
intention to gradually
school, 10 scholarships
step back and let
for three years, and
Africans expand these
instructors.
training programs.
The University of
By beginning with individual universities, each with
Zimbabwe has received funding to establish a National
specializations, UniWater is setting the stage for
Centre of Groundwater Research and Training, beginning
expansion to more universities, creating a broad and
with assistance from 16 volunteer instructors, recruited
by UniWater, to help initiate the program there.
lasting impact.
Malawi has 18 million people, of whom 90% rely on
groundwater for their drinking water, yet no universities
offer a full hydrogeology program. UniWater is now
Laurra Olmsted (lolmsted@uniwatered.org) is executive
working with four universities there to provide a variety
director and founder of UniWater Education Limited (2012).
of programs, ranging from M.Sc. to B.Sc. to diplomas and
certificates. Once established, these programs will ensure She received her M.Sc. in hydrogeology for developing
nations from University College, the University of London
a higher level of water security for Malawi.

■

A Broad, Deep Impact
Water scarcity in Africa is an imposing problem. But
it is not insurmountable. By collaborating with African
universities to train generations of vibrant, innovative
water experts, UniWater hopes to empower African

(England), in 1992. She worked as an environmental
consultant and co-founded Hydrogeologists Without
Borders in 2005. She volunteers for UniWater and the
Groundwater Project as the African Team Lead. If you or
someone you know would like to contribute to UniWater’s
mission, please contact her.

AWRA student memberships are for full-time
undergraduate and graduate students studying in a
variety of programs related to water resources.
Annual dues of $39 give you access to discounted rates on events, free
webinars, a professional mentor network, a career center, and the
opportunity to connect with one of 22 university chapters.

www.awra.org/jointoday
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2022 Diversity, Equity, & Inclusion Scholarship Winners

Camila Bautista
California State University
Master’s Candidate, Environmental Sciences
Camila Bautista is interested in isotope hydrology, the chemistry of saline waters, and contaminant transport.
Camila received her bachelor's degree in biology from UCLA and is currently enrolled in the environmental
science master’s program at California State University, Los Angeles. Her master’s research is focusing on
applying water isotopes to understand the water sources that feed the newly emerging freshwater and saline wetland habitats
around Bombay Beach, a town on the Salton Sea, CA. The goal of this research is to provide insight into the occurrence of these
emerging wetlands all around the Salton Sea and to inform future restoration projects for similar wetlands. She grew up near the
Salton Sea and currently holds a position related to project coordination for the Audubon California Bombay Beach Wetland
restoration project.

Ariel Lineberger
East Carolina University
Bachelor’s Candidate, Environmental Engineering
Ariel Lineberger was born and raised in Nebo, NC. She is currently a senior studying environmental engineering
at East Carolina University located in Greenville, NC. By combining her love for the land around her and her
interest in finding solutions, environmental engineering became the perfect fit. She has worked on projects
concerning stormwater bio-orientation, indicator species identification, groundwater TDS, and wastewater treatment nitrate
reduction. As a first-generation college student and a minority in her field, she wants other students who come from a similar
background to realize they too can overcome adversity and even in a new area find mentors to help them along the way. Without
her professor Dr. Natasha Bell, she would have never had the self-confidence to step out and take the leap into new opportunities.
This scholarship is not only a commemoration of her effort to inspire minority students to do the same but to be an example to
never settle and believe in your capabilities.

Estenia Ortiz
University of South Florida
PhD Candidate, Environmental Engineering
Estenia Ortiz is a PhD candidate in environmental engineering at the University of South Florida with research
interests in water quality improvement, nature-based solutions, and healthy sustainable and equitable
infrastructure. Estenia completed a BS in environmental engineering from the University of Florida in the
spring of 2018 and a master’s in environmental engineering from the University of South Florida in the summer of 2020. Estenia is a
Community Science Fellow with AGU’s Thriving Earth Exchange program and is working with the lead community organization in San
Ysidro, California- Casa Familiar- to design public green spaces for carbon sequestration and environmental justice. Estenia is also a
National Research Traineeship STRONG Coasts Fellow, U.S. Department of Education Graduate Assistance in Areas of National Need
(GAANN) Redesigning Resilient Transportation and Water Critical Infrastructures Fellow, WEF INFLOW participant, and Alfred P.
Sloan Scholar. Estenia has interned with the NASA DEVELOP program gaining skillsets with NASA Earth Observations for monitoring
water quality along Florida’s coast. She has also interned with the Surface Water Improvement and Management (SWIM) program at
the Southwest Florida Water Management District (SWFWMD), acquiring knowledge on local water quality improvement and
habitat restoration projects. Through her dissertation work, Estenia seeks to understand the synergies and tradeoffs to the
colocation of stormwater ponds and community gardens in order to promote food security, economic opportunity, and clean and
resilient watersheds. Overall, Estenia wants to co-create with communities, especially those underrepresented in science,
technology, engineering, and math (STEM) and environmental decision-making, equitable and sustainable solutions to challenges at
the food energy water systems nexus.
AWRA SCHOLARSHIPS | www.awra.org/scholarships | info@awra.org

2022 Richard A. Herbert Memorial Scholarship Winners

Jenna Brooks
University of South Florida
Bachelor of Science, Civil Engineering
Jenna Brooks is an undergraduate student majoring in civil engineering with a concentration in water
resources and environmental systems at the University of South Florida. Her research focuses on microplastic
characteristics and fate in urban stormwater ponds. The objective of this work is to determine how various
pond and particle characteristics impact the accumulation and transport of plastics in and through stormwater systems. She will be
graduating with her bachelor's degree in the spring of 2023 and is currently looking at graduate programs to obtain a PhD in
environmental engineering. She is interested in topics related to chemical fate and transport in the environment and bioenergy
production from wastewater.

Jillian Maxcy-Brown
University of Alabama
PhD Candidate, Civil Engineering
Jillian Maxcy-Brown is currently pursuing her PhD in civil engineering at the University of Alabama under her
advisor, Dr. Mark Elliott. She earned her bachelor's degree in civil engineering with a water resources
concentration from LeTourneau University. Her research focuses on water and sanitation solutions for low
resource communities.

Simone Williams
University of Arizona
PhD Candidate, Arid Lands Resource Sciences
Simone A. Williams is a PhD candidate in the Arid Lands Resource Sciences PhD program at The University of
Arizona (UA). She is also a graduate research associate at the Water Resources Research Center. Simone has a
master’s degree in earth and environmental resources management and over 24 years of professional
experience that spans government, private sector, and civil society organizations in multiple countries. Her experience includes
providing technical expertise to inform sustainable development planning for local water resources; design and implementation of
tribal water quality monitoring programs; monitoring of government-operated wastewater treatment plants; and evaluation of
development and environmental permits by regulatory authorities. Currently, her dissertation research is focused on examining
groundwater vulnerability and contamination risk due to land use hazards and climate change in karst, arid, and other critical
geographic regions. In her work, she applies interdisciplinary approaches to bridge the information and communication divide
between scientists, resource managers, and citizens. Through her research and practice, she has contributed to building the
resilience of vulnerable communities and marginalized groups in areas that are highly susceptible to hydrometeorological disasters.
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“The Best Knowledge Is Free”: The Groundwater
Project as Knowledge Philanthropy
John Cherry

Whether overused or underused, groundwater resources tend to be poorly understood. Source: Adobe Stock.

FOR THE MOST PART, GROUNDWATER IS OUT OF SIGHT
and out of mind. But we depend so heavily on
this resource that we cannot afford to ignore it or
misunderstand it. All across the globe, excessive
groundwater pumping is depleting aquifers. To make
matters worse, widespread pollution is seeping into
these aquifers and making the little groundwater that
remains more difficult to use. As if that were not bad
enough, climate change is impacting rainfall patterns and
worsening droughts in many parts of the world, making
these polluted and overused groundwater sources even
more critical as surface water sources dry up. While

certain parts of the world are depleting groundwater
supply, others struggle to access this crucial source of
water.
For many people in developing countries, where
groundwater is underused, crushing poverty is often
compounded by water problems. The drilling of water
wells on a large scale, using sound technical methods
that are socially and economically sustainable, is needed
to overcome water poverty.
The underlying factor in all these cases—be it overuse,
underuse, or pollution—is a poor understanding of
groundwater. Because it stays out of sight and out of
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mind, people generally do not worry about groundwater’s
ecological role and impact on human health—but
ignoring groundwater problems does not make them go
away.
We know a lot about groundwater from decades of
research, professional practice, and local experience.
But this information, much like an underground
aquifer, is often out of reach to lay people. In many
cases it is accessible only by groundwater experts.
Greater awareness is the first step in tackling the
difficult problems surrounding groundwater. To
spread groundwater awareness, we must ensure that
groundwater knowledge is comprehensible, easily
accessible, free, and widely distributed.

Knowledge, Free of Charge

Bridging the Gap
The broader history of groundwater science makes
the stakes of our endeavor plain. Fifty years ago, those
who wanted knowledge about groundwater could find
most of the information they needed in government
reports at minimal cost. These publications provided
synthesized knowledge accessible to a wide readership.
By the 1990s, however, government publishing
had substantially declined, and for-profit publishers
became the norm when it came to groundwater
knowledge. While open-access journals are increasingly
available, textbooks and journals remain prohibitively
expensive. Furthermore, they can be difficult to digest
for the average reader. Peer-reviewed journals are
aimed at readers with specialized education. There
is a gap, so to speak, between the specialists who
generate vital knowledge of groundwater issues and the
communities and stakeholders who need this knowledge.
Consequently, the people concerned with solving real-

Achieving these goals is the mission of the
Groundwater Project. The Groundwater Project is a
grassroots charitable organization I founded in 2017
to bring together hydrogeologists and experts from
related fields with the goal of spreading
groundwater awareness. We seek to advance
the understanding of groundwater science
in two ways. First, we collaborate with expert
volunteers to synthesize vast amounts of
groundwater knowledge into peer-reviewed
books. More than a thousand volunteers from
28 countries on six continents write, review,
edit, and translate original Groundwater
Project books, while others provide guidance
and advice. The books are a rigorous synthesis
of existing published information and personal
expert experience. Second, we publish these
books online, free of charge, and in many
languages.
Since our first book was published nearly
two years ago, we have published 25 original
books on our website. And we are just getting
started—currently we have 160 more books
in preparation and many more proposed.
The books are initially written in English, and
volunteers translate them into more than 40
languages. To date, nearly 100,000 books have
been downloaded across 170 countries.
At the Groundwater Project, we concur
with Yin Fan Reinfelder that “knowledge
should be free, and the best knowledge is free
knowledge.” We work hard to provide free
knowledge for all stakeholders in groundwater
resources and related environmental,
ecological, and governance areas. Our
readership includes professionals, university
By producing accessible, peer-reviewed publications such as this one, the
students, kindergarten to high school students,
Groundwater Project is bridging the gap between science and practice. Source:
and interested citizens everywhere.

John Cherry.
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world groundwater
focus on groundwater
problems may struggle
development as a
Because it stays out of sight and out of
to leverage the valuable
solution for alleviating
mind, people generally do not worry
information provided in
water poverty, especially
these publications—if
among rural communities.
about groundwater’s ecological role
they manage to access it
According to UNICEF, at
at all.
least 2.2 billion people—
and impact on human health—but
The Groundwater
mostly in Africa and
Project focuses on
Asia, but also in Latin
ignoring groundwater problems does
bridging this gap by
America—lack reliable
not make them go away.
synthesizing specialized
access to clean water.
groundwater knowledge
These communities are
and presenting it in an accessible manner. Complexities
suffering, and their numbers are set to rise. Groundwater
and complications are acknowledged and simplified
development is vital for reducing rural water poverty.
without being misleading. Information is supported by
Again, access to actionable information is key. Information
the visualization of concepts. The complex and carefully
about groundwater is needed to support the appropriate
vetted efforts of groundwater researchers are made
location, construction, and sustainable use of wells.
comprehensible, bridging the divide between the lecture
Helping Hands
hall and the boots on the ground. In other words, the
There is much work to do, and the Groundwater Project
Groundwater Project makes groundwater knowledge
needs helping hands from a wide spectrum of experts. We
actionable.
need volunteers to help develop open-source software,
The Groundwater Project aims to become the
reports, course notes, standalone worked problem sets,
global publishing outlet for synthesized groundwater
educational videos, and visualizations (creative content),
information. Our vision is to have enough global credibility
as well as to help us republish decades-old books. We also
to ensure that those who publish synthesized knowledge
hope to collaborate with organizations around the globe
for the Groundwater Project receive appropriate credit
in creating and delivering educational materials based
in the career advancement process. This is one of the
on Groundwater Project products. We seek authors and
reasons why the Groundwater Project insists upon a
author teams to create short books and monographs that
rigorous peer review process.
connect groundwater to other topics, including ecology,
forestry, soil science, economics, law, sociology, political
Reaching Beyond
Today, we are expanding the scope of the Groundwater science, and food and health sciences, to name a few. Of
course, an expanded vision also comes with a monetary
Project in several areas. Reaching beyond publishing is
cost. Financial support for the Groundwater Project comes
a crucial next step in our mission to meet the immense,
from individuals, companies, and Canadian government
pressing need for more and diverse educational materials
agencies. New sources of funding are needed to expand
concerning groundwater.
and accelerate productivity.
One key area of expansion is higher education. Almost
The Groundwater Project has made great strides
without exception, groundwater education in universities
to increase the availability of groundwater knowledge.
is oversimplified and fails to capture the multidisciplinary
But there is still much work to do. We need help from
complexity and unique intellectual challenges posed by
a wide range of stakeholders—such as the readers
groundwater systems. This is due, in large part, to the
small number of groundwater teaching faculty and limited of this magazine—to take our ambitious and vitally
important work into its next phase and to continue to
space for linked groundwater courses in curricula. Simply
serve the needs of the global community and the diverse
put, society needs more groundwater professionals to
help tackle the thorny problems that groundwater poses
ecosystems it inhabits.
globally. To meet this need, we must generate interest in
studying groundwater science at the university level. The
Groundwater Project is developing multimedia interactive
John Cherry (cherryj@g360group.org) is the founder of the
learning modules in conjunction with online books to
Groundwater Project and Distinguished Emeritus Professor at
help students with four-dimensional conceptualization
the University of Waterloo in Canada. He is a foreign member
of groundwater systems. Such an approach encourages
of the United States National Academy of Engineering and
the critical thinking that is necessary to solve real-world
a fellow of the Royal Society of Canada. He received the
Stockholm Water Prize in 2020 and the Lee Kuan Yew Water
groundwater problems.
Prize in 2016.
Another important area of expansion is our new

■
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Growing a Groundwater Schmutzdecke
Peter J. Wampler and Roderick M. Morgan
BIOSAND FILTERS (BSFS) ARE A SIMPLE POINT-OF-USE
water treatment technology that has effectively treated
water in developing countries since the concept was
introduced by David Manz in the early 1990s. But
this technology has a couple of features that make it
difficult to use effectively
and sustainably: BSF users
require follow-up education
and support, and the filters
need water from a natural
source to regularly “feed”
the biofilm biota. Since 2013,
as part of interdisciplinary
efforts to improve access
to clean drinking water in
Ghana and Haiti, we have
been exploring a new well
construction technique
using in situ filtration (ISF).
This technique attempts
to duplicate the slow sand
filtration and biological
activity that make biosand
filters effective at removing
pathogens, while overcoming
some of the disadvantages
such as the heavy need for
maintenance and technical
support (Figure 1).
ISF wells are constructed
by filling a new or existing
hand-dug well with sand
and installing a hand-pump system. As in a BSF,
groundwater moves through the sand into the ISF. The
ISF presumably develops a biofilm or schmutzdecke layer
(pronounced shmoots-DECK-ee) at the groundwater-well
interface that removes pathogenic microbes from the
groundwater. Though ISF wells are effective at removing
pathogenic microbes from the water, there has been
little investigation into the microbiology behind the
technology or into their functionality in a more controlled
environment.
To better understand how and why the ISF is effective

at removing pathogens, we excavated a test well near
the Grand River in Allendale, Michigan (Figure 2). The
river has consistently high levels of coliforms and E. coli,
and these microbes seep into the nearby groundwater.

Figure 1. Simplified in-situ well design. Source: Authors.

Our hope is that by clarifying the biological and physical
processes at work in the ISF well we can make the
technology more widely accepted and available in
developing countries.

Sampling and Monitoring
In July 2020 we installed an ISF well 4 meters deep
and 1.2 meters in diameter, with numerous sample
ports. Since then, we have collected and analyzed water
samples from the main ISF well pump, the Grand River,
and 12 sampling ports surrounding the well (Figure
3). Sterile 100-ml syringes and tubing were used to
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10 years and plan to
monitor the ports
throughout this time.

Preliminary Results and
Lessons Learned
We analyzed
numerous sets of
samples during the
initial development of
the schmutzdecke layer
in the ISF, which resulted
in a steady increase in
removal efficiency for
E. coli and coliforms.
The schmutzdecke
layer in the ISF took
approximately three
weeks to reach full
maturity and has
maintained functionality
for three years (or
seasons). Over the three
years the ISF has been in
operation, many flooding
Figure 2. ISF monitoring well construction adjacent to the Grand River near Allendale, Michigan. A)
events have introduced
Excavated well before the addition of filter sand; B) stabilization of sample ports in preparation for adding
bacteria to the surface
filter sand; C) initial sampling after backfilling and pump installation; D) concrete capping and final well
aquifer. The ISF quickly
completion. Source: Peter J. Wampler.
bounced back to full
functionality after water
collect water from each sample port to prevent crosslevels receded, indicating a persistent schmutzdecke
contamination between ports. Four groundwater
layer.
monitoring wells were installed outside the ISF well to
Analysis of groundwater chemistry and water levels is
analyze groundwater levels and flow directions (Figure 3,
ongoing, but preliminary results suggest that conductivity
ports 9–12). Each water sample was analyzed in duplicate
will be a useful tracer for understanding groundwater
for total coliforms and E. coli most probable numbers
movement, mixing, and gradients within ISF monitoring
using IDEXX Colilert-18 test kits (IDEXX).
ports and external ports within the surface aquifer.
Water samples were also analyzed using an Aqua
Conductivity patterns are consistent with groundwater
Troll 500 Multiparameter Sonde, which measured
movement both parallel and perpendicular to the Grand
temperature, dissolved oxygen, conductivity, specific
River during and after flooding and precipitation events.
conductivity, turbidity, oxidation-reduction potential,
Given that biofilms in biosand filters are likely
resistivity, salinity, and total dissolved salts.
dominated by aerobic organisms, dissolved oxygen
Between July 16, 2020, and June 7, 2022, a total of
is another parameter of interest. Dissolved oxygen
350 water samples,
levels may control
representing 26 different
the metabolic activity
We hope that if we can understand the
sample dates and
of some organisms
times, were analyzed.
within the biolayer
biological and physical processes at
Approximately 100 ml of
(schmutzdecke).
each sample was frozen
Measured dissolved
work in the ISF well, we can make the
and stored at -80º C. for
oxygen values from
future determination of
technology more widely accepted and
sampling ports ranged
microbiome diversity. We
from 3.7 to 7.5 mg/L,
available in developing countries.
hope the well continues
with an average value of
to function for at least
5.12 mg/L. None of these
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microbiome diversity in the
ISF schmutzdecke layer with
that in other characterized
schmutzdecke layers from
different regions of the world
will help us understand the
fundamental functionality
of the schmutzdecke. For
example, what are the
major microbial populations
for archaea, bacteria, and
eukaryotic protists? Are there
microbial genera common
to all schmutzdecke layers?
Could these dominant
microbial populations
be artificially added to a
developing schmutzdecke
layer to speed its maturation?
Figure 3. Sampling port design, with E. coli results from July 13, 2021. The Grand River is located on the
Is dissolved oxygen a primary
left side of the diagram. Source: Authors.
control of ISF effectiveness?
values approach hypoxia levels for aerobic bacteria (<
Additional research will involve the intentional
2 mg/L). It is unclear whether these values are higher
destruction of biological films in the well. We hope to
owing to the interaction with hyporheic water from the
accomplish this by injecting chlorinated water into the
river, but dissolved oxygen could be a limiting factor
test ports to “reset” the biological activity so that physical
and biological contributions can be evaluated. Resetting
the ISF will allow us to make predictions and test
hypotheses on how the schmutzdecke layer redevelops.
Our preliminary research on and
It will also give us greater insight into the biological
contribution to the removal of fecal coliforms from
monitoring of the ISF well confirm
contaminated groundwater.
that it is an effective means of
Our preliminary research on and monitoring of
the ISF well confirm that it is an effective means of
treating shallow groundwater.
treating shallow groundwater. This technology can
be implemented with local materials and expertise in
most developing countries. There is also potential for
the removal of some inorganic contaminants with the
under some groundwater and aquifer conditions.
addition of other materials to the ISF filter media.
The ISF is effective at removing bacteria from
groundwater based on samples taken outside and inside
the well (Figure 3). What remains to be determined is the
portion of the pathogen removal that can be attributed
Peter J. Wampler (wamplerp@gvsu.edu) is a professor
to schmutzdecke formation at the groundwater-well
in the Frederik Meijer Honors College at Grand Valley
interface. There is likely some contribution from
State University, Allendale, Michigan. A broadly trained
physical filtration provided by the sand and the physical
environmental geologist, geomorphologist, and surface
components of the biofilm.
water hydrologist, he received a Ph.D. in 2004 for work on
human- and climate-induced changes along the Clackamas
To better understand the microbiome diversity
River in Oregon. Roderick M. Morgan (morganr@gvsu.edu)
and composition of the ISF before, during, and after
is a professor of biology at Grand Valley State University.
the formation of the schmutzdecke layer, we plan to
Morgan received a Ph.D. in 1995 from the Medical College
conduct genetic analysis on the preserved samples.
of Virginia, Virginia Commonwealth University, where his
Comparing the microbiome composition will give us
research focused on DNA transfer in anaerobic bacteria.
insight into how schmutzdecke layers mature and how
He also completed a postdoctoral fellowship at The Ohio
to foster their development. Furthermore, comparing
State University to study archaeal methanogenesis.

■
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FEATURE

How Clean Is Your Water? An Oregon Initiative
Brings Water Testing to the People
Lynny Brown, Todd Jarvis, and Alaí Reyes-Santos

The Oregon Water Futures Collaborative is conducting a project to test groundwater in the state’s communities of color and rural and lowincome communities, which have expressed many concerns about water quality. The effort will also encourage community members to
participate as citizen scientists. Source: Adobe Stock.

AS THE FEDERAL GOVERNMENT INCREASES ITS FOCUS
on rural infrastructure investments, Oregon has an
opportunity to update critical infrastructure for rural
drinking water and wastewater systems to increase the
health of residents across the state. Oregon senators
Ron Wyden (D) and Jeff Merkley (D) recently introduced
a bill to expand access to clean drinking water and
safe sanitation for underserved communities through
the WASH (Water, Sanitation and Hygiene) Sector

Development Act of 2022. The WASH Act seeks to
increase data on communities’ access to clean, potable
water and create grant programs to empower rural,
low-income, and tribal communities, among others,
struggling to replace or remediate wells that serve
small water systems. According to the act, “Federal data
currently fails to accurately measure the water and
sanitation access gap in America, resulting in a lack of
adequate investment in critical infrastructure for rural,
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tribal, and underserved communities.”
The same can be said of the state of Oregon’s data
on clean drinking water and safe sanitation. Existing
data tends to concentrate on large public water systems,
while much remains to be known about smaller
decentralized water systems.
Now Oregon Water Futures (OWF)—a collaborative
managed by Verde, the Coalition of Communities
of Color, the Willamette Partnership, the Oregon
Environmental Council, and the University of Oregon—
seeks to address some of these information gaps.
Working in partnership with Oregon State University
and the University of Oregon, the OWF will conduct well
water testing while supporting members of low-income,
rural, and BIPOC (Black, Indigenous, and people of color)
communities who wish to participate as citizen scientists.
In this way, these citizens can better understand the
issues facing their small water systems and some
possible paths of action to improve those systems.

Community Conversations
Over the past two years, the OWF has convened
community conversations to understand the specific
concerns that communities of color and rural and
low-income communities have about their water. In
2021, they published a report on water justice issues
in Oregon based on a series of interviews. The OWF
mobilized those findings to advocate for the water
package funded by Oregon’s 2021 legislative session,
which brought in a landmark $530 million for water

infrastructure, planning, community support, and
more. In 2022, the project engaged approximately 100
people in a variety of digital gatherings to build out
a policy framework for water justice in Oregon. The
project fulfilled the groundbreaking goal of elevating
the experiences and concerns of mostly rural, Native,
Indigenous Latin American, Latinx, Black, Asian American,
Pacific Islander, Middle Eastern, Arab, migrant, and lowincome communities. Many of the issues that came out
of these conversations have not historically been part of
mainstream water policy discussions at the state level.
Across the board, from rural farmworkers who live in
temporary housing or rent, to citizens of Chinook Indian
Nation along the Columbia River, a recurring theme
throughout OWF’s community engagement has been
well water quality. In every region, interviewees reported
that their drinking water at home or at work had an
unpleasant smell, taste, or appearance. In Ontario,
one participant reported getting sick when drinking
tap water. In Nyssa, a father moved when his daughter
suffered lead poisoning. Farmworkers at times drink
from wells with questionable water quality. For various
renters in mobile home parks, well water is not safe to
drink.
Many participants spend money each month
on bottled or purified water from the store. Some
participants ration their drinking water intake to be
able to afford the added expense of bottled water;
others purchase expensive home water filters but are

#AWRA2022 GOES TO

THE SEATTLE AQUARIUM
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Ticket includes transportation, entry, hors
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still unsure about water
well water problems and
quality. This lack of trust
answering their questions
In every region, interviewees
about groundwater.
is exacerbated by poor
communication during
reported that their drinking water at
Getting Answers
drinking water emergencies
In partnership with the
home or at work had an unpleasant
like the 2018 Salem algae
University of Oregon Law
crisis and recent wildfires,
School’s Environmental
smell, taste, or appearance.
or lack of information from
and Natural Resources
water providers for renters.
Center, the OWF project
Many of these communities rely on wells. In fact, 23%
is also addressing many unanswered legal and policy
of Oregonians depend on the state’s 250,000–300,000
issues:
wells for their potable water. Most new Oregon wells
•
Renter versus property owner rights: Who is
are drilled in areas where groundwater is already at risk
responsible for sampling domestic well water, and
of depletion, potentially aggravating conflicts among
for what contaminants? Who pays? Who reports?
irrigators and capturing groundwater of lower quality. It
What risks do renters face when testing water
is thus essential to test wells individually to learn what,
quality? Do requests for water quality reports put
if any, environmental hazards are present in people’s
them at risk for eviction? If water is found to be
drinking water.
contaminated, what could be the plan to support

A Focus on Testing
With help from a grant from the Oregon Health
Authority (OHA), the OWF project has expanded to
evaluate groundwater reliability. OWF will collaborate
with three or more communities to complete at least 25
well audits per site, conduct a total of 9 field audits, and
provide drinking water testing kits to communities to
test local well water sources. Testing the water will tell
groundwater users what environmental hazards may
be present in the water (nitrate, nitrite, and/or ironrelated bacteria). A report on the specific water quality
challenges faced by rural communities of color, migrants,
and Indigenous communities in Oregon will be shared
with the public. This approach will also permit us to
identify any large-scale threats that may be present and
to advocate for public investment in water infrastructure
alongside community partners.
The project also is an opportunity to recruit citizen
scientists. OWF’s community conversations have
proven that people want to learn about their water,
how to care for it, and how to advocate for better water
infrastructure. Through community engagement and
education, this initiative will dispel the mystery and
mythology associated with groundwater.
We will provide training with a groundwater model,
along with workshops on how to find information on
well construction on Oregon’s state databases, how to
interpret these data, how to read water test results, and
how to remediate groundwater sources if necessary.
Conducting simple field-based water-quality testing will
enable communities that distrust their drinking water to
feel empowered by information and know how to find
it in the future. Educational materials shared in person
and through the OWF website will put more resources
at these users’ disposal, helping address their existing
31 | VOLUME 24 • NUMBER 4		
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the community in remediation?
Water for houselessness: Is it possible to
address water access through water stations
using the Oregon permit-exempt well laws?
In Shanxi, China, the Qinxu Groundwater
Management System uses a combination of
smart card-regulated access to groundwater and
solar-powered observation wells for groundwater
monitoring. Can ATM smart cards be used to
access water in this way in Oregon?
Certification for well auditing: How can
Oregon expand access to well audit certification
programs? Could it extend beyond certifications
typically administered by university extension
programs? For example, it could include well
auditing training for real estate agents, given their
roles as frontline workers for most rural property
transactions.
Water workforce development: How can
Oregon expand its water workforce? Water
technicians are in short supply. For example, the
City of Gresham is recruiting people experiencing
houselessness at $20 an hour to staff water,
wastewater, and stormwater management
positions. In addition to the certifications for well
auditing and real estate agent training, is it time
to develop undergraduate degree programs in
water technology, with related specialty certificate
programs at regional community colleges and
small Oregon colleges?
Domestic well aquifer recharge: What are the
criteria, permitting, and certification requirements
for using permit-exempt sources of water
(rainwater and spring water) for recharging
drying wells? Similarly, can these requirements
Water Resources IMPACT

•

•

be extended to multiple domestic wells in a
subdivision for collective action managed aquifer
recharge?
Residential well sampling and analysis: Oregon
maintains rules and regulations regarding the
measurement of water levels in wells and well
water sampling for nitrates and arsenic for
real estate transactions. Can this program go
beyond transactions and be extended to the
other wells in the state? How can the priority
lists of potential contaminants be balanced with
costs? Can databases beyond those maintained
by the Oregon Health Authority for real estate
transactions be created? The answers to these
questions have large financial implications.
Residential well replacement funding: While
the Oregon Water Resources Department (OWRD)
has developed a database for the public to report
drying wells, there are no criteria for pump
lowering, well deepening, and well replacement.
A current grant program is a great step toward
supporting low-income homeowners who need
to abandon, replace, or remediate their well.
However, the program only reimburses already
covered expenses and is available only for wells
impacted by fire and drought—not other water
access and quality issues. Furthermore, it is not
available for renters, a demographic that is deeply
impacted by questions of well water quality,
without much recourse.

As the 2021 Oregon Water Futures Project Report
and OWF’s community convenings have demonstrated,
people need data and information about their drinking
water quality to help them advocate for infrastructure
upgrades and investments at the state and federal
levels. This work is significant from an environmental
justice standpoint, as race is the strongest correlating
demographic factor to unsafe drinking water across the
nation.
Climate change is having a radical effect on these
communities’ access to safe drinking water, as disasters
like megafires and floods pose increasingly grave risks
to small-scale water sources. Well water testing and
supporting citizen scientists are two important steps
toward addressing the gaps we currently have on
water and sanitation data, and further strengthening
communities’ resilience in the face of global warming and
the pressures it places on all waters.

■

Lynny Brown (lynny@willamettepartnership.org) is a
health partner at the Willamette Partnership in Portland,
Oregon. Todd Jarvis (Todd.Jarvis@oregonstate.edu) is an
engineering geologist and mediator at the Institute for
Water and Watersheds at Oregon State University and
an instructor in the Conflict Resolution Program at the
University of Oregon. Alaí Reyes-Santos (alai@uoregon.
edu) is a professor of practice and associate director at the
PNW Just Futures Institute for Climate and Racial Justice,
University of Oregon.

Congratulations to
Hunter Merritt & Lisa Beutler
The guest editors of the September/October 2021, Volume 21,
Number 5 issue of Water Resources IMPACT magazine were
were selected to receive the 2022 FMA Goddard Award for
Outstanding Article in Floodplain Management.
This award is given by the Floodplain Management
Association and recognizes an individual or team with
outstanding technical contributions to the FMA newsletter.
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FEATURE

Drinking Water for a Coastal Island Village
Jim F. Chamberlain and Rebecca Lance Svatos

Isla Montecristo is an island community, vulnerable to high tides and seawater encroachment into borehole wells. Source: Jose Maria
Argueta.

ISLA MONTECRISTO WAS RUNNING OUT OF OPTIONS
for getting drinking water.
For more than a decade the residents of Isla
Montecristo, a small island community on the Pacific
coast of El Salvador, have been trying ways of obtaining
clean water for drinking—including hauling it in by
boat—but all have turned out to be unsustainable. Now
the Iowa Professional Chapter of Engineers Without
Borders (EWB-Iowa), local leaders, and Associación
Mangle, a grassroots Salvadoran nonprofit that works
with communities in the area, are joining forces to look
for solutions. As the partners seek a sustainable drinking
water supply for this community, the project highlights
the importance of clear and open communication,
the need to build the capacity of local people, and the
use of appropriate technology—all critical elements in
sustainable hydrophilanthropy.

Unsustainable Efforts
Isla Montecristo, separated from the mainland by a
river, is accessible only by boat. For decades since the
civil war, the island has been home to 30–45 families
whose livelihood depends on subsistence farming,
cashew harvesting, and fisheries at the mouth of the
Lempa River as it empties into the Pacific Ocean.
Families have traditionally relied on hand-dug wells
to supply water for cooking, cleaning, and watering
livestock, but saltwater intrusion has been a problem
for years. In 2011 Young Life, a Christian nonprofit
organization, donated a reverse osmosis (RO) water
treatment system to treat water from a community
well that had become too salty to drink. The treatment
system (from Living Waters for the World) consisted
of chlorination, sand filtration, carbon filtration, RO
desalination, and ultraviolet light disinfection.
The new system worked. It produced plenty of fresh
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The community can no longer afford bottled drinking water that was regularly brought by boat to the island. Source: Jose Maria Argueta.

drinking water for the village, while community members
continued to use their individual wells for cooking,
bathing, washing clothes, and other nonpotable uses.
Young Life paid for replacement filters and maintenance
of the system. The community’s water user fees paid
for a community member to perform routine system
maintenance, and a technician came periodically
to provide non-routine maintenance, such as filter
replacement.
This favorable situation lasted for about five years.
Then, however, the system fell into disrepair and disuse
owing to lack of maintenance. The technician in charge of
non-routine maintenance reportedly moved, and no one
was found and trained to fill this role. Filters were not
changed as needed, and the system failed to treat water
to an acceptable level.
With no drinking water available on Isla Montecristo,
the residents have started purchasing drinking water
from another community and bringing it in by boat.
Although each household uses only four or five gallons a
day for drinking, this practice is not sustainable.

Looking for Options
One solution was to find an alternative well site that
was not subject to saltwater intrusion. EWB-Iowa, which

has been involved with Isla Montecristo for the past nine
years, worked with the community to identify a suitable
site in a cashew orchard about a mile southeast of the
community. A path leading from the community to the
orchard winds through mangrove forests and is flooded
at high tide. Test wells were installed, and groundwater
testing showed that freshwater present to a depth of
about 12 feet below the ground surface met U.S. drinking
water standards after disinfection. Deeper groundwater
was brackish and unsuitable for drinking.
In 2019 the community drilled a 4-inch-diameter well
into the freshwater zone, and EWB-Iowa purchased and
installed a solar pump. In 2020 the community built
an aboveground water line to a holding tank within a
quarter mile of the main village. Community members
could then carry individual water containers to fetch
drinking water using four-wheeler vehicles (there are no
larger motorized vehicles in the community).
During a February 2022 visit by representatives
of Young Life, however, villagers reported that the
water from the cashew orchard well was initially fresh
but became “too salty” after extended use. February
is in the middle of the dry season that extends from
approximately December through April, and water in the
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water in the well, and other factors.
The mayor of Isla Montecristo typically serves only
a single-year term, and thus the community’s political
leadership and direction on water supply has changed
often. Implementing a new water system requires
persistence and focus on one solution for more than
one year. Associación Mangle, the local grassroots
leadership group, is the thread of continuity and
frequent communication between the donors and host
community.
Second, a sustainable water system depends upon
a community commitment, including a local, on-theground technician who is trained
to maintain the system. Ideally,
this means choosing a water
system that can be maintained
by a trained member of the
community. When he or she
decides to step down, there
should be a process in place to
find and train a replacement
technician.
Finally, the chosen
technology should be
appropriate to the setting. In
this case, the most appropriate
technology is one that uses
a decentralized source of
power, such as solar, and is
inexpensive to maintain. User
The EWB-Iowa Professionals chapter worked with local villagers to install a solar-powered water
fees charged to the community
pump at the cashew orchard well. Source: Jose Maria Argueta.
for fresh drinking water should
be adequate to cover filter replacements and any other
RO brackish water treatment system (300 gallons per
minor repairs to the system. Operational needs should
day [gpd]), combined with rainwater harvesting from
be minimal so that a local technician, or water committee,
the roof of the community center, is a viable option for
a centrally located drinking water system. Rainwater
can readily fulfill them.
harvesting could meet the community’s drinking water
needs during the rainy season (May through November)
while groundwater treatment could be used during the
dry season.
Jim F. Chamberlain (jfchamb@ou.edu) has worked in the
community well is saltiest during the dry season.
Now Isla Montecristo leaders, EWB-Iowa, and
Associación Mangle are considering several drinking
water options. First, EWB-Iowa suggested that the
community raise the pump in the cashew orchard well.
If the interface between freshwater and saltwater is
shallower, raising the pump may allow for continued
pumping from the existing well. Second, a water-fromair harvesting system (such as Watergen) was evaluated,
but this system is expensive and requires constant
electricity at a 240-volt level, which is not easily available
from the Montecristo power grid. Third, use of a small

■

What Makes Hydrophilanthropy Work
The project demonstrates several key aspects
of fruitful hydrophilanthropy. First, constant
communication between a facilitator group (such as
EWB or Young Life) and the host community is critical
in detailing the narrative of actions and responses that
describes a community’s experience of water. This
communication is facilitated by a single point of contact
both on the ground and with participating organizations
so that reports can be sent back and distributed in
real time. For example, total dissolved solids (TDS)/
conductivity data should be collected on a regular basis
on Isla Montecristo and shared in near real time so that
fluctuations can be compared with rainfall data, depth of

field of hydrology and environmental engineering since
1979. As a co-director of the University of Oklahoma
WaTER Center, he has implemented research and projects
on fluoride mitigation in Ethiopia, arsenic mitigation in
Cambodia, water supply distribution in El Salvador, and
solar water pumping and hand pump repair in Uganda.
Rebecca Lance Svatos (beckiowa@gmail.com) recently
retired after a 35-year career in consulting engineering.
She worked on projects primarily in water quality
permitting, pollution prevention, environmental regulatory
compliance, and the investigation and cleanup of
contaminated sites. For 15 years she has been working to
provide clean, reliable drinking water to small communities
in El Salvador as part of the Iowa Professional Chapter of
Engineers Without Borders.
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The “Too Much Water” Myth and the “Don’t Talk
Groundwater to Me!” Mantra
Maria Daugherty-Gibson
we have come to realize that the conception of plentiful
IN 2015 THE STAR TREK ACTOR WILLIAM SHATNER
water in the Pacific Northwest is a myth.
proposed solving California’s drought problem by
building a pipeline from the state of Washington to
Running Dry in “Wet” Oregon
California. Perhaps rooted in good intentions, his pipe
We surveyed the last five years of news media to
dream came to an end when it confronted complex water determine where in Oregon we could reach out to
rights regulations and
a huge $30 billion
price tag. However,
the misconception
that Washington is
drowning in water
perseveres. Shatner’s
assumption was that
there’s “too much
water” in places up
north like Seattle or the
Pacific Northwest, while
California runs dry.
We know eastern
portions of Oregon
and Washington
suffer from drought.
During the summer of
2021, record-breaking
temperatures exceeded
115 degrees in western
parts of Oregon
and Washington—
commonly known as
cool and wet areas of
In late summer 2021, no part of Oregon was spared from drought. Source: Droughtmonitor.unl.edu.
the Pacific Northwest.
That single event was
communities most in need of assistance. Our results
a wake-up call for many around the United States who
showed that, unsurprisingly, news articles about
assumed that temperatures couldn’t reach such highs in
dry wells focus predominantly on areas considered
spots where rain is considered plentiful.
deserts—mostly the Klamath Basin, where hundreds of
At American Aquifers, we often encounter this
homeowners' wells are dry. But water wells and adjacent
misconception. When we receive requests from families
streams are drying up throughout the state, including in
whose wells have run dry, their out-of-state family
notoriously “wet” locations like the Coast Range, where
members frequently refuse to believe it. American
precipitation can fall year-round. The boundary that once
Aquifers was formed to provide help to people with
limited resources who are struggling with dry water wells. separated wet and dry areas of the state—historically
The majority of our operations are in Oregon, where
understood to be the Cascade Range—is shifting.
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requested less “verbiage.”
Our water use is
The hydrogeologist in
ingrained in our behavior.
Water wells and adjacent streams
me wants to talk about
Everyone, regardless of
are drying up throughout the
head values changing,
their water situation has
while families want to talk
likely experienced this.
state, including in notoriously
about dry water wells; I
When we are notified of a
want to talk about cones
water shutoff for repairs
“wet” locations.
of depressions, whereas
or other reasons, many of
families want to talk about
us unconsciously go to use
too many straws in the glass.
our faucet, toilet, or washing machine anyway, only to
We hydrogeologists are trained to describe the
be brought up short when no water comes out. We use
indescribable—the unseen—but not in a way that is
water unconsciously—and much more than any of us
accessible to the majority of groundwater users. So how
realize.
do we bridge the gap between what we need to say and
Thus, when a family’s well runs dry permanently
what the public needs to hear, especially the people who
or seasonally, we at American Aquifers see a typical
believe the “too much water” myth or who are uprooted
sequence of reactions. People’s initial reaction is typically
unexpectedly?
disbelief. When no explanation is obvious, panic sets
This is also part of our job at American Aquifers.
in. This is followed by desperation—a frantic search
We strive to express compassion to those struggling
to obtain just enough water for cooking and drinking.
with groundwater-related issues by listening. Everyone
Finally: guilt, especially when the lack of water directly
has a story. We listen to their story and answer their
reduces the quality of life for the household’s children.
The financially able may be able to drill a deeper well. The questions—in a way that will not confuse them but
will let them know what they need to know. We’ve
financially burdened may need to seek assistance from
helped families overcome seasonal delays, and we are
family and friends, and possibly move, exacerbating the
here to help families overcome permanent ones. As
guilt and the fear of recurrence.
hydrogeologists, let us save the equations for the big
Groundwater Talk for Real People
problems and use our listening skills to solve the tangible
For many communities in the Pacific Northwest,
ones.
including Oregon, drought is no longer a temporary
state—it is a way of life. Farmers, landowners, the elderly,
and others have witnessed streamflows diminishing,
Maria Daugherty-Gibson (mgibson@groundwatergerk.
well water levels falling, and farms going fallow as their
com) holds a Ph.D. in water resources science from Oregon
faucets run dry. Do these individuals need a lesson on
State University, where she focused on hydrogeology,
groundwater flow lines, porosity, permeability, or specific managed aquifer recharge, and decision analyses. She
yield to know a problem exists when water in an aquifer
holds a certificate in water conflict management and
is gone?
transformation and is the founder of American Aquifers
I was recently asked to relay groundwater information (www.americanaquifers.org), a nonprofit organization
in laypeople’s terms. This request came from a city official whose mission is to protect aquifers and promote
who believes that the terminology hydrogeologists use
sustainable use through research and community
is often far removed from that of the bulk of people who
outreach and by educating, assisting, and advocating for
those whose quality of life depends on groundwater.
use groundwater. Before I had even written a word, he

■

CALL FOR TOPICAL SESSIONS DUE OCTOBER 17, 2022!
The AWRA 2023 Summer Conference: Connecting Land &
Water for Healthy Communities goes to Denver, CO.
Be a part of the action and submit your proposal for a
topical session. Learn more.
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The Staggering Cost of America’s Hidden
Water Crisis
Kabir Thatte

Hauling spring water in McDowell County, West Virginia. Source: DigDeep.

IMAGINE WAKING UP TO FIND THAT YOUR KITCHEN
sink has run dry. Imagine flushing your toilet and nothing
happens. To prepare dinner for your family, you first
need to journey for miles to fetch your water. Imagine
the problem never getting fixed—a daily reality trapping
you in a vicious cycle affecting your health, wealth, and
well-being.
The truth is, water insecurity isn’t just an issue
affecting developing countries far away—it’s right here
in our backyard. The United States, the world’s most
prosperous democracy, has a hidden water crisis: More
than 2.2 million people nationwide live without running
water or proper sanitation at home. At least 44 million
more lack safe, clean drinking water.

Without working toilets, households in Appalachia
are forced to flush sewage into nearby streams—
sometimes an important source of drinking water for
their community—causing outbreaks of illness. Families
on the Navajo Nation drive miles to haul drinking water,
which they ration for weeks at a time, while people in
Texas border colonias often spend more than a third of
their monthly income on trucked deliveries of water that
may not even be potable.
This is the water access gap—where millions of
Americans struggle to meet their basic needs every day.
Our organization, DigDeep, is built on the
fundamental belief that all Americans have the right to
safe and affordable running water in their homes. Our
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founder and CEO, George McGraw, started the nonprofit
in 2011 to advance this work in East and West Africa. In
2014, a supporter asked DigDeep to use her donation
to bring clean water to families on the Navajo Nation
in New Mexico. That request opened our eyes to this
domestic crisis, which is growing on Native nations, in
economically distressed cities and towns, and in border
communities. DigDeep immediately shifted gears to
focus on the human right to clean water here at home.
DigDeep’s community-led projects bring clean running

Hauling water in Prewitt, New Mexico. Source: DigDeep.

water and working toilets to American homes. We also
invest in research, advocacy, and workforce development
to close the water gap once and for all. We’re the first
nonprofit focused on solving the water crisis in the
United States.

Calculating the Cost of the Water Access Gap
Living without taps and toilets has a very real
economic impact—both for families and for the nation
at large. Our team at DigDeep recently released
an economic study, Draining: The Economic Impact
of America’s Hidden Water Crisis, that calculates the
significant effects of the water access gap in the United
States. It shows how extending water and sanitation
access to every home in the United States can create
significant economic returns.
The water access gap has ripple effects across
the economy, our collective health, the labor market,
and justice for disaffected communities. Each year
that this gap remains open, the U.S. economy loses
a staggering $8.58 billion, or an average $15,800 per

impacted household per year. Past investments in
water infrastructure excluded many Indigenous tribes,
communities of color, immigrant communities, lowincome communities, and rural areas.
Today, race is the strongest predictor of water and
plumbing access. Native American households are
19 times more likely to lack complete plumbing than
White households, and African American and Latinx
households are nearly twice as likely.

A Pathway to Prosperity and a More Just Future
While this reality might
seem dire, there’s hope for a
better future. Our research
finds that for every public
or private dollar invested
in expanding access to
running water and flush
toilets, the economy gains
$4.65 in societal returns.
That’s nearly a 5-to-1 return
on investment. Closing the
water access gap could
create nearly $200 billion of
economic value over the next
50 years.
Through direct investment
in solving this crisis, we could
eliminate 36,400 cases of
diabetes and 71,000 mental
health conditions, give
back more than 80 million
work and school hours, and
eliminate 600 unnecessary deaths every year.
DigDeep is building a national water, sanitation, and
hygiene (WaSH) sector to align policy priorities, leverage
combined resources, and most important, inform the
federal government on opportunities to invest in efforts
to close the water access gap. This sector—made up of
nongovernmental organizations, private businesses,
research and academic institutions, funders, and
impacted communities—will develop a community of
practice to share strategies and experiences through
regular national and regional convenings. The path to
developing innovative solutions and advocating for
government investments will be bolstered by a united
coalition of organizations in water and sanitation.
Water access is an issue of economic, environmental,
and social justice. Closing the water access gap will right
historical wrongs that go back nearly 100 years and
will benefit American families with the greatest need,
allowing them to reinvest in their communities—often
places with few financial opportunities. With the looming
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specter of recession, it’s a pathway to prosperity.

Water Access Is a Human Right
Our dedicated staff at DigDeep—many of whom
have lived without running water themselves—is
tackling this important issue head on. DigDeep isn’t
a water charity—we’re a human rights organization
working to ensure that every person everywhere can
exercise their human right to water.
We build toward this goal through several lines of
work:
•
Empowering impacted communities to lead
projects that provide hot and cold running
water and flush toilets for households, including
our successful Navajo Water Project and
Appalachia Water Project;
•
Developing quantitative and qualitative datasets
on water and sanitation access, presented in
our groundbreaking reports Closing the Water
Access Gap in the United States and Draining: The
Economic Impact of America’s Hidden Water Crisis;
and
•
Building a powerful domestic WaSH (water,
sanitation, and hygiene) sector to unite
businesses, frontline organizations, academia,
funders, and policymakers in closing the water
access gap.
We don’t have to live in a world where children and
families can’t access clean water in their communities.
DigDeep firmly believes that together we can solve this
issue once and for all. In coalition with government
partners, businesses, and others, we can rightfully
claim to be the equitable democracy we hope to be.
The human right to water is a concept that
recognizes—first and foremost—that all people require
basic access to clean water and sanitation in order to
live healthy, dignified lives. Even more, access to water
benefits every American by bolstering our economy,
reducing health risks, and giving children back their
childhoods.

■

Kabir Thatte (kabir@digdeep.org) is director of policy and
coalitions at DigDeep, the leading WaSH (water, sanitation,
and hygiene) organization serving disadvantaged
communities in the United States. Kabir previously served
for nearly 10 years in key positions across presidential and
congressional campaigns, government, philanthropy, and
nonprofits.
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AWRA 2022 WEBINAR PROGRAM
Monthly educational webinars give you...
Cutting-edge information from recognized industry
leaders with local and national coverage stories,
case studies, and beyond.
Member-only benefit with free registration for AWRA
members.
Convenience and ease of participation through
anytime learning with archived recordings.
Opportunity to self-report CEU/PDH/CM credits

CURIOUS ABOUT AWRA WEBINARS?
Download the January 19, 2022 recording
for FREE - bit.ly/3qv62Ms
Title: Using A Temporal-based Approach to Quantify
Streamflow Properties
Speaker: Richard Koehler, PhD, PH
CEO, Visual Data Analytics
Certified Professional Hydrologist

AWRA WEBINAR
CENTER
REGISTRATION:
Members = FREE
Non-members =
$25/each

Join today and get all
webinars for FREE!
Call for webinar
presenters and
topics! Email your
suggestions to
michael.campana@
oregonstate.edu.
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