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Carolinas healthCare System in Charlotte, n.C., and president of 
the Public health foundation at UnC. “those interactions were a 
very important part of my education.” 

with the School growing and federal support shrinking, fred and 
his wife laura decided to fund construction of a student govern 
ment association office in rosenau hall where more students can 
congregate. the office will be named in their honor. “we’ve seen 
the School grow in stature and make contributions to health care 
not only nationally but globally, and we believe a large part of 
that is due to how much it encourages people to share ideas and 
collaborate,” fred says. 
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Promoting public health 
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The UNC School of Public Health’s continued excellence depends 
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Research Center, you can help cultivate ideas that may some day 

change the world. For more information on how you can help, call 

Peggy Glenn at (919) 966-7612, or e-mail her at pglenn@unc.edu. 

Complete the enclosed envelope and invest in our collaborative future. 
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that in the future, chronic diseases would be the 

greatest public health threats. Yet, in North Carolina 

and around the world, we face old and new infec-

tious diseases as well as chronic diseases, along with 

huge environmental threats. Of these threats, among 

the most far-reaching are those that involve water. 

Across North Carolina and around the world, crops 

that were, until recently, the heart of regional econo-

mies are withering. In developing nations, families 

who depended on those crops go hungry and drink 

from disappearing, often toxic, hard-to-reach water 

supplies. Here at home, farm incomes are threatened 

by drought-damaged crops at a time of severely 

tightened credit. We should not assume that there 

will always be safe water pouring from our faucets 

or available for irrigation. Recent droughts in the 

U.S. Southeast and floods in the Midwest show the 

unpredictability of water — we have both too much 

and too little — and as E. coli bacteria outbreaks have 

shown, our potable water supplies are vulnerable. 

Challenges that face us domestically may seem small 

when compared to the horrific challenges that con-

front so much of the world. 

Consider the following:

 1.1 billion people lack access to an improved  

water supply — approximately one in six people 

on earth.

 2.6 billion people worldwide — more than 

3 times the U.S. population — lack access to 

improved sanitation. 

 Less than 1 percent of the world’s fresh water 

(or about 0.007 percent of all water on earth) is 

readily accessible for direct human use.

 A person can live weeks without food, but only 

days without water.

 Millions of women and children spend several 

hours a day collecting water from distant, often 

polluted, sources.

 On average, every $1 spent on water and 

sanitation frees up $8 in costs averted and 

productivity gained. That’s an astonishing social 

return on investment.

As if these figures were not sobering enough, the 

infrastructure that delivers clean water to those of us 

who have it is old, and it isn’t being maintained in far 

too many parts of the U.S. The U.S. water infrastruc-

ture is living on borrowed time. 

Changing these conditions — scarce, dangerous drink-

ing water and endangered water infrastructure —

demands another sort of infrastructure — a human, 

intellectual one. Our Department of Environmental 

Sciences and Engineering can be the heart and the 

brains of change, both here in North Carolina and 

around the world. As potentially daunting and dis-

turbing as the picture described above may seem, we 

have reasons for optimism. That optimism is due to 

growing worldwide awareness that water is a scarce 

resource that must be nurtured and protected. I am 

optimistic because of the students, faculty and staff 

at the University of North Carolina at Chapel Hill, 

especially in our Department of Environmental Sci-

ences and Engineering and colleagues elsewhere on 

campus, including the newly-formed Institute for the 

Environment. As you read the stories here, I hope you 

will emerge with new understanding of water, pride in 

the accomplishments of our faculty, staff and students 

and a commitment to take action on this issue.

Action might be intensely personal — changing our 

own water habits, volunteering to work with local or 

global organizations to clean up or maintain water 

systems, influencing policies to assure that water is  

good for all and not only those who can afford it, 

supporting students, staff and professors, or helping 

to create our new Global Water Institute. The prob-

lems discussed in this issue go to the heart of public 

health, the heart and safety of communities across 

North Carolina and around the world. How we deal 

with them will affect our well-being, quality of life, 

economies and the health of Planet Earth. 

Dr. BarBara K. rimer
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Rimer appointed Julie MacMillan, MPH, 

to lead Carolina Public Health Solutions — a 

new initiative funded by Dr. Dennis and 

Joan Gillings that is dedicated to acceler-

ating public health impact across North 

Carolina and around the world. An alumna 

of the School’s Department of Biostatistics, 

MacMillan was an executive at Quintiles 

for 16 years. For the past two years, she has 

served as a strategic planning consultant to 

the dean of the School of Public Health, and 

for several months, was acting associate dean 

for external affairs at the School. 

“This gift is a great opportunity, and 

now, we must make the vision come true,” 

MacMillan says. “We are committed to find 

the keys to accelerating solutions to public 

health problems across North Carolina and 

around the world. The Carolina School of 

Public Health is known for its outstanding 

research, teaching and practice. This gift is 

like jet fuel, giving us the means to achieve 

scale and have even greater impact.”

One way the gift will help do this is 

through creation of competitively selected 

Gillings Innovation Laboratories (GILs), 

which will focus concentrated efforts on 

major public health concerns. 

The first Innovation Lab funded is The 

Center for Innovative Clinical Trials, which 

will develop methodology, solve practical 

problems, and educate people within and 

outside the university about current issues 

in clinical trials. The purpose is to accelerate 

and improve trials that, in some cases, are 

inefficient, lacking or even flawed in their 

design, or use outdated methods. Dr. Joseph 

Ibrahim, Distinguished Alumni Professor of 

biostatistics, one of the world’s foremost ex-

perts in Bayesian methods, leads this center. 

Another Innovation Lab is an interdisci-

plinary collaboration to devise better ways 

to bring safe drinking water into homes of 

low-income populations. Technologies to 

treat water in the home exist, but they are not 

always available to people they are intended to 

help. People often are reluctant to adopt new 

methods, such as chemicals, heat or filters. 

This GIL will offer an ideal forum to solve 

this problem through collaboration between 

UNC’s renowned programs in public health, 

and the Kenan-Flagler Business School.

“We are very proud and grateful that 

Dennis and Joan Gillings have made this 

commitment to the School of Public Health,” 

Dean Rimer says. “I am extremely fond of 

Dennis and Joan, and have tremendous 

admiration for their vision of how public 

health can improve the quality of life here in 

North Carolina and around the world.” n

The largest gift ever made to the University 

of North Carolina at Chapel Hill was pledged 

to the School of Public Health by former bio-

statistics professor Dr. Dennis Gillings, CBE 

(Commander of the British Empire), and 

his wife, Joan, a former staff member at the 

School. Gillings is now chairman and CEO 

of Quintiles Transnational Corp., the world’s 

largest pharmaceutical services company.

In recognition of the donation, the School 

will be named the Dennis and Joan Gillings 

School of Global Public Health at the Uni-

versity of North Carolina, after a specified 

percentage of the pledge is paid.

“The words global public health reflect the 

fact that all public health is global, and that 

global health is public health,” Dean Rimer 

says. “We are fully committed to North Car-

olina and its citizens, but we recognize the 

interconnectedness of all people in today’s 

world. What we pioneer first in North Caro-

lina may well have application in countries 

around the world. What we learn and apply 

in other countries will inform solutions to 

problems in this state and country. It is in 

the interests of North Carolina citizens that 

we help solve global problems, like AIDS, 

avian flu and lack of access to clean, safe 

water. We collaborate with and will continue 

to work with people all over the world to 

solve public health problems. Health threats 

do not recognize national borders — global 

also is local.”

GIllInGs GIft GIVEs mEans  
to antIcIpatE, accElEr atE  
publIc hEalth solutIons

b y  r a m o n a  D u b o s e 

What do you do with $50 million?
“It’s a great challenge to have — the opportunity 
of a lifetime,” says unc school of public health 
Dean barbara K. rimer. “and believe me, we’ve 
had plenty of people give us their ideas about how 
to spend the money.”

UNC School of Public Health students, faculty, staff and guests (left) gather 
on February 21, 2007, in the atrium of the School’s michael Hooker research 
Center at a reception to celebrate the $50 million pledge made to the School 
by Dr. Dennis Gillings and his wife, Joan (below and left). 
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“this gift is like jet fuel, giving us the means to 
achieve scale and have even greater impact.”
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(Commander of the British Empire), and 

his wife, Joan, a former staff member at the 

School. Gillings is now chairman and CEO 

of Quintiles Transnational Corp., the world’s 

largest pharmaceutical services company.

In recognition of the donation, the School 

will be named the Dennis and Joan Gillings 

School of Global Public Health at the Uni-

versity of North Carolina, after a specified 

percentage of the pledge is paid.

“The words global public health reflect the 

fact that all public health is global, and that 

global health is public health,” Dean Rimer 

says. “We are fully committed to North Car-

olina and its citizens, but we recognize the 

interconnectedness of all people in today’s 

world. What we pioneer first in North Caro-

lina may well have application in countries 

around the world. What we learn and apply 

in other countries will inform solutions to 

problems in this state and country. It is in 

the interests of North Carolina citizens that 

we help solve global problems, like AIDS, 

avian flu and lack of access to clean, safe 

water. We collaborate with and will continue 

to work with people all over the world to 

solve public health problems. Health threats 

do not recognize national borders — global 

also is local.”

GIllInGs GIft GIVEs mEans  
to antIcIpatE, accElEr atE  
publIc hEalth solutIons

b y  r a m o n a  D u b o s e 

What do you do with $50 million?
“It’s a great challenge to have — the opportunity 
of a lifetime,” says unc school of public health 
Dean barbara K. rimer. “and believe me, we’ve 
had plenty of people give us their ideas about how 
to spend the money.”

UNC School of Public Health students, faculty, staff and guests (left) gather 
on February 21, 2007, in the atrium of the School’s michael Hooker research 
Center at a reception to celebrate the $50 million pledge made to the School 
by Dr. Dennis Gillings and his wife, Joan (below and left). 
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“this gift is like jet fuel, giving us the means to 
achieve scale and have even greater impact.”
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Microbiological Processes Lab within UNC’s 

Institute of Marine Sciences in Morehead 

City, N.C., are searching for ways to renew 

and protect these precious waters.

Half a world away, UNC researchers are 

helping the Eastern Nile Council of Min-

isters assess cooperative water resources 

management for the world’s longest river, 

which has supported civilizations since 

ancient times. This work is part of the Nile 

Basin Initiative, a regional partnership to 

promote economic development and fight 

poverty throughout the Nile Basin.

UNC’s water experts collaborate with lo-

cal and global organizations, including the 

World Health Organization, World Bank, 

United Nations and its committees (includ-

ing UNESCO), U.S. Agency for International 

Development (USAID), Rotary International, 

water utilities of various sizes, many businesses 

and national, state and local governments. 

“The work being done by water experts at 

UNC’s School of Public Health is strengthen-

ing the foundation for economic development 

and literally saving lives every day,” says Dr. 

John Briscoe, World Bank country director 

for Brazil, former senior water advisor at the 

Bank and former professor of water resources 

at the School. “Beyond finding the technical 

and engineering solutions for water manage-

ment, water supply and sanitation, UNC 

School of Public Health faculty and students 

are exploring ways to get governments and 

local people involved and invested in their 

own water systems so improvements can be 

maintained and sustained, and countries and 

communities can thrive.” n

wastes. Without water, we cannot grow and 

produce food or provide basic sanitation. 

Today, one billion people worldwide lack 

access to safe water. Polluted water supplies 

and poor sanitation and hygiene account for 

the majority of serious diarrheal diseases. 

Worldwide more than 1.8 million people 

(mostly children under age 5) die each year 

from diarrheal diseases, according to the 

World Health Organization.

North Carolina is not immune to water 

problems. For example, the Neuse River is 

one of eastern North Carolina’s most impor-

tant sources of water for drinking, irrigation 

and recreation. Tragically, agricultural run-

off, filled with fertilizers and animal wastes, 

along with waste discharges from industries 

and municipalities, have resulted in fish kills, 

algal blooms and other signals of significant 

pollution. Renowned School experts, part-

nering with UNC’s Institute for the Environ-

ment and the Coastal Environmental and 

Finding efficient and effective ways to supply 

and protect water across North Carolina and 

around the world is a defining mission of 

the School, particularly through its award-

winning Department of Environmental 

Sciences and Engineering.

Water is a fundamental building block 

for all plant and animal life — indeed, the 

life of the planet. The human body cannot 

function without it to regulate temperature, 

carry nutrients and oxygen to cells, cushion 

joints, protect organs and tissues and remove 

since thorndike saville and herman baity started 
unc’s sanitary engineering program in the 1920s, 

the university of north carolina and its school of public 
health have played a crucial role in developing systems to 
supply, treat and distribute water. the impact of count-
less projects conducted by unc school of public health 
faculty, students and staff have been felt, literally, from the 
neuse river in north carolina to the nile river flowing 
across northern africa. Kayakers circle on the Neuse river where the Neuse 

and trent rivers join in New Bern, N.C. (above, 
left). UNC researchers are studying the growth, 
death and travel patterns of pathogens that enter 
the Neuse river through human influence. the Nile 
river (above, right) and its tributaries run through 
Uganda, ethiopia, Sudan and egypt. UNC School of 
Public Health researchers are helping the eastern 
Nile Council of ministers assess cooperative water 
resources management for the Nile river. 

From the Neuse 
P H oto By r i CK D ov e

the impact of 
projects conducted 
by unc school of 
public health faculty, 
students and staff 
have been felt, literally, 
from the neuse river 
in north carolina to 
the nile river flowing 
across northern africa.

to the Nile

UNC’s water research and outreach 
improves public health in North Carolina 
communities and in countries worldwide
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iDeNtiFyiNG DiSiNFeCtioN ByProDUCtS (DBPs)  
in treated drinking water — “Disinfection byproducts” 

are created when chlorine and other chemicals used to clean 
water for drinking mix with naturally occurring substances in 
the water. Unintended byproducts can be harmful and have 
been linked with cancers of the digestive and urinary tracts. 
UNC School of Public Health researchers have led the way in 
identifying these byproducts, understanding how they are 
formed and finding ways to control them. We helped the U.S. 
environmental Protection agency and other national and 
international regulatory authorities establish regulations to 
minimize DBPs.

 
 
 
 

eNGiNeeriNG NeW aPProaCHeS to keep disinfection 
byproducts (DBPs) from forming during water treatment — 

as federal regulations that govern the level of DBPs in drinking 
water were developed and tightened, many water utilities had 
difficulty meeting these requirements. UNC water experts de-
veloped modifications of conventional water treatment practices 
to reduce the formation of DBPs in water treatment plants and 
minimize public exposure to these compounds.

“the audience howled with laughter,” recalls 
Baity’s son, Bill Baity, “but it is not entirely 
clear that they got the connection between 
his efforts to improve water supplies and the 
great drop in infant mortality.”

Baity, who was UNC’s second sanitary 
engineering faculty member, was so con-
vinced that clean water was a public health 
issue worldwide that he fought to keep the 
department in the School of Public Health 
in Chapel Hill even when other engineering 
programs were moved to North Carolina 
State’s campus in raleigh when the UNC 
system was established. While on the faculty, 
he worked with the state’s health depart-
ment on clean water issues, and eventu-
ally became part of President Franklin D. 
roosevelt’s New Deal programs, bringing 
clean water and sanitation to people across 
the country. His work broadened. Soon, Baity 
became a world-renowned environmental-
ist, traveling throughout North and South 
america, europe, asia, the middle east and 
africa, addressing issues of water quality and 
wastewater treatment as a teacher, engineer 
and consultant to governments, companies 
and organizations worldwide. the School of 
Public Health has had strong global health 
roots since the 1940s.

Baity was born in rural Davie County, N.C., 
in 1895. While a student at the University of 
North Carolina at Chapel Hill, he worked 
closely with thorndike Saville, a Harvard-ed-
ucated associate professor of hydraulic and 
sanitary engineering. Saville saw the need 
to study North Carolina water resources, 
and he founded a number of organizations 
to promote safe water supplies to the state’s 

towns and cit-
ies. Baity said 
that Saville’s 
“ebullient en-
thusiasm and 
his devotion to 
sanitary engi-
neering in the 
cause of hu-
manity” had 
inspired him 
to enroll in the 

two-year civil engineering undergraduate 
program, even though he already had com-
pleted a bachelor of arts degree. later, at 
Saville’s urging, Baity went to Harvard for 
graduate training and became the first per-
son in the United States to earn a doctorate 
in sanitary engineering.

Baity returned to UNC in 1926 as a faculty 
member in sanitary engineering. While he 
was teaching at UNC, Baity also was an engi-
neer with the N.C. State Board of Health until 

1931, and from 1933 to 1936, he was North 
Carolina’s director for Public Works admin-
istration (PWa) efforts in the state. the PWa 
was part of roosevelt’s “New Deal.”

He became dean of UNC’s School of en-
gineering in 1932. When the state combined 
its three academic institutions (UNC-Chapel 

Hill, N.C. State College in raleigh and N.C. 
Women’s College in Greensboro) under 
one administration, the engineering school 
was relocated to the N.C. State campus in 
raleigh. Baity fought to keep the sanitary 
engineering section in Chapel Hill, aligning 
it within the Division of Public Health in 
the School of medicine (now the School of 
Public Health).

as his focus broadened to global water 
issues, Baity became a consultant to the U.S. 
Natural resources Planning Board and the 
U.S. Public Health Service. He and his family 
moved to Brazil for 17 months while Baity 
oversaw a public works project funded by 
the U.S. government. 

From 1952 to 1962, Baity was director 
of the environmental health division of the 
World Health organization in Geneva, Swit-
zerland, traveling to europe, asia, the middle 
east and africa to address issues of water 
quality and wastewater treatment.

in 1962, he returned to teaching at UNC. 
He retired in 1965 but continued to consult 
with the U.S. agency for international De-
velopment and spent a year teaching at the 
University of tehran, iran.

Baity died in 1975 at age 79. the labora-
tory building on the UNC campus named 
in his memory is a fitting, if understated, 
tribute to this remarkable professor. 

Carolina Public Health is grateful to Doug 
eyre, Bill Baity and Philip Baity for their as-
sistance with this article. n

Baity WaS a WorlD-reNoWNeD eNviroNmeNtaliSt aND  

exPert oN Water qUality aND WaSteWater treatmeNt  

WHo ServeD aS teaCHer, eNGiNeer aND CoNSUltaNt to 

GoverNmeNtS, ComPaNieS aND orGaNizatioNS WorlDWiDe. 
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a pioneering environmentalist

university of North Carolina faculty, students  

and alumni lead many efforts to provide, improve 

and maintain water supplies across North Carolina and 

around the world. From finding the most pristine sources 

to ensuring clean pipes throughout distribution systems, 

Carolina Water is renowned.

Dr. H. G. Baity
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and maintain water supplies across North Carolina and 
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to ensuring clean pipes throughout distribution systems, 
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Q u i c k — W h a t ’ s  p o l l u t i n G  t h E  W a t E r ?

CollaBoratiNG WitH DeveloPiNG country com-
munities in planning, building and maintaining their 

own water systems — in the 1970s and ’80s, a number of 
well-intentioned groups and agencies built water systems in 
developing countries. they were disheartened when many of 
these systems were not used or maintained. UNC School of 
Public Health researchers helped come up with a new policy 
framework for planning water systems in developing countries. 
along with developing country colleagues and students, they 
are finding ways to measure the needs of communities and 
their willingness and ability to pay for and maintain water 
system infrastructures. as communities have become involved 
in projects, the success rate of water systems implemented in 
these communities has risen.

evalUatiNG Water qUality in U.S. distribution 
systems to help cities and towns maintain drinking water 

purity — Water treatment practices in the United States are 
intended to maintain even levels of disinfectants throughout 
distribution systems to prevent potentially harmful bacteria 
from growing in the water at the far ends of the system. 
Carolina water experts have worked with numerous U.S. water 
municipalities to find out why bacteria sometimes crop up again 
in distribution systems and to discover ways to limit re-growth.

DeveloPiNG iNNovative WayS to monitor water 
quality in lakes, rivers, estuaries and other bodies of 

water — UNC water experts have developed tests to quickly 
detect different kinds of bacteria in water that can be harm-
ful to humans and fish. two such tests can detect the DNa 
of enterococcus and e. coli — bacteria found in fecal matter. 
Both tests can be completed in less than two hours. UNC 
water experts also co-direct Ferrymon (www.ferrymon.org), 
an automated water-quality monitoring system aboard North 
Carolina Department of transportation ferries that cross the 
Neuse estuary and Pamlico Sound. Ferrymon monitors these 
waters 365 days a year. UNC researchers collect and analyze 
water samples to quickly detect when water is polluted and 
may pose a danger to people or fish.

DeveloPiNG WayS to remove dangerous 
chemicals from groundwater — UNC water experts 

and their colleagues have developed patented processes to 
remove chlorinated solvents like trichloroethylene (tCe) and 
perchloroethylene (PCe) from contaminated groundwater. 
Chemicals left in groundwater can be a threat to public health 
for hundreds of years if not cleaned up. UNC researchers are 
working on better technologies to remove these chemicals.

iDeNtiFyiNG PriStiNe Water sources — the best way 
to deliver clean, high-quality water to people is to start 

with the most pristine source possible. UNC water experts 
have long promoted watershed protection and helped identify 
the most appropriate sources — in North Carolina, across the 
United States and abroad. an example is Cane Creek reservoir 
in orange County, N.C., which UNC researchers identified and 
helped develop.

teStiNG HoUSeHolD Water filtration systems in de-
veloping countries — Students and faculty work with inter-

national organizations and businesses to test how well ceramic 
and biosand filters work in even the poorest homes in develop-
ing countries. UNC researchers are among only a few groups to 
have developed and tested these filters and then proven that 
using filters improves health. Both kinds of filters reduced the in-
cidence of diarrhea by up to 40 percent. our research has given 
international organizations data needed to step up distribution 
of these filters in developing countries.

PromotiNG Water reClamatioN as a way to 
manage limited water resources and protect public 

drinking water supplies — UNC water experts have been 
among the loudest voices advocating for water reuse in the 
United States and abroad. one strategy advanced by UNC 
researchers is a “dual distribution system” design with larger 
pipes to provide high-volume water for non-drinking purposes 
(like irrigation and fire protection) and smaller pipes to 
distribute and maintain clean water for drinking.

eStaBliSHiNG Water reSoUrCe management 
agreements between North Carolina cities and towns to 

help them weather water shortages — UNC water experts have 
been leaders in creating water-sharing agreements between 
North Carolina municipalities, both in the research triangle 
area and eastern parts of the state, to help communities 
survive periods of drought.

unc school of public health 

researchers develop faster, better 

ways to warn when our waterways 

pose a danger to people or fish
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munities in planning, building and maintaining their 

own water systems — in the 1970s and ’80s, a number of 
well-intentioned groups and agencies built water systems in 
developing countries. they were disheartened when many of 
these systems were not used or maintained. UNC School of 
Public Health researchers helped come up with a new policy 
framework for planning water systems in developing countries. 
along with developing country colleagues and students, they 
are finding ways to measure the needs of communities and 
their willingness and ability to pay for and maintain water 
system infrastructures. as communities have become involved 
in projects, the success rate of water systems implemented in 
these communities has risen.

evalUatiNG Water qUality in U.S. distribution 
systems to help cities and towns maintain drinking water 

purity — Water treatment practices in the United States are 
intended to maintain even levels of disinfectants throughout 
distribution systems to prevent potentially harmful bacteria 
from growing in the water at the far ends of the system. 
Carolina water experts have worked with numerous U.S. water 
municipalities to find out why bacteria sometimes crop up again 
in distribution systems and to discover ways to limit re-growth.

DeveloPiNG iNNovative WayS to monitor water 
quality in lakes, rivers, estuaries and other bodies of 

water — UNC water experts have developed tests to quickly 
detect different kinds of bacteria in water that can be harm-
ful to humans and fish. two such tests can detect the DNa 
of enterococcus and e. coli — bacteria found in fecal matter. 
Both tests can be completed in less than two hours. UNC 
water experts also co-direct Ferrymon (www.ferrymon.org), 
an automated water-quality monitoring system aboard North 
Carolina Department of transportation ferries that cross the 
Neuse estuary and Pamlico Sound. Ferrymon monitors these 
waters 365 days a year. UNC researchers collect and analyze 
water samples to quickly detect when water is polluted and 
may pose a danger to people or fish.

DeveloPiNG WayS to remove dangerous 
chemicals from groundwater — UNC water experts 

and their colleagues have developed patented processes to 
remove chlorinated solvents like trichloroethylene (tCe) and 
perchloroethylene (PCe) from contaminated groundwater. 
Chemicals left in groundwater can be a threat to public health 
for hundreds of years if not cleaned up. UNC researchers are 
working on better technologies to remove these chemicals.

iDeNtiFyiNG PriStiNe Water sources — the best way 
to deliver clean, high-quality water to people is to start 

with the most pristine source possible. UNC water experts 
have long promoted watershed protection and helped identify 
the most appropriate sources — in North Carolina, across the 
United States and abroad. an example is Cane Creek reservoir 
in orange County, N.C., which UNC researchers identified and 
helped develop.

teStiNG HoUSeHolD Water filtration systems in de-
veloping countries — Students and faculty work with inter-

national organizations and businesses to test how well ceramic 
and biosand filters work in even the poorest homes in develop-
ing countries. UNC researchers are among only a few groups to 
have developed and tested these filters and then proven that 
using filters improves health. Both kinds of filters reduced the in-
cidence of diarrhea by up to 40 percent. our research has given 
international organizations data needed to step up distribution 
of these filters in developing countries.

PromotiNG Water reClamatioN as a way to 
manage limited water resources and protect public 

drinking water supplies — UNC water experts have been 
among the loudest voices advocating for water reuse in the 
United States and abroad. one strategy advanced by UNC 
researchers is a “dual distribution system” design with larger 
pipes to provide high-volume water for non-drinking purposes 
(like irrigation and fire protection) and smaller pipes to 
distribute and maintain clean water for drinking.

eStaBliSHiNG Water reSoUrCe management 
agreements between North Carolina cities and towns to 

help them weather water shortages — UNC water experts have 
been leaders in creating water-sharing agreements between 
North Carolina municipalities, both in the research triangle 
area and eastern parts of the state, to help communities 
survive periods of drought.

unc school of public health 

researchers develop faster, better 

ways to warn when our waterways 

pose a danger to people or fish
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tests, it took a full day to get results —

another full day of waiting. In the end, the 

state didn’t lift the swimming and fishing 

advisory until July 10. 

Wouldn’t it have been great if scientists 

could sample water in the morning, then 

have an answer by afternoon? 

When such an accident happens again, 

it’s likely they will. Carolina School of Public 

Health researchers have had some promising 

successes developing quicker tests to detect 

fecal contamination.

rapid DNa Detection
Rachel Noble, associate professor at the 

UNC-Chapel Hill Institute of Marine Sci-

ences with an adjunct appointment in the 

Department of Environmental Sciences and 

Engineering at Carolina’s School of Public 

Health, has developed rapid tests that detect 

the DNA of two different kinds of bacteria 

found in fecal matter — Enterococcus and E. 

coli. Both tests can be completed in less than 

two hours. “That means you could go out 

to the beach, take a water sample at 7 a.m., 

and by 9 a.m., you could close that beach 

with a warning sign if indeed it should be 

closed,” says Noble, who is also on faculty at 

the UNC Institute for the Environment and 

directs the Institute’s Morehead City (N.C.) 

Field Site.

Right now the U.S. Environmental Pro-

tection Agency (EPA) is evaluating Noble’s 

Enterococcus test for approval to use in ma-

rine waters. The E. coli test isn’t far behind, 

she says.

Noble’s tests not only are quicker; they also 

are less expensive than some rapid assays in 

development. They avoid using a particular 

chemistry technique that carries a very high 

licensing fee. A rapid test isn’t much good if 

the state of North Carolina, for instance, can’t 

afford to use it. “Most water quality agencies 

operate on very small budgets,” Noble says. 

“They have their hands tied as far as how 

much they can afford to spend.” 

Noble is also at work on a rapid test for a 

bacterium that is native to North Carolina’s 

estuarine and coastal waters — Vibrio vul-

nificus. “This organism has caused deadly 

wound infections in people who are im-

munocompromised, such as people who are 

susceptible to infection, like people with dia-

betes,” Noble says. “There have been some 

deaths in North Carolina as a result.”

The test would be especially useful in 

waters used for shellfish harvesting. The 

bacterium can cause disease when people eat 

infected shellfish or swim in infected waters 

with an open wound. 

a sudden success
Back in Sobsey’s lab, David Love, a 2007 

doctoral graduate in environmental sciences 

and engineering, has made a breakthrough 

in developing a three-hour test to detect 

coliphages (the viral pathogens that infect 

E. coli).

Before this success, Love had spent nine 

months looking for a DNA or RNA test for 

coliphages, without making much headway. 

Sobsey tells the story. “David came to me 

and said, ‘I’m now thinking I should look 

at proteins — antigens. Has anybody tried 

what’s known as particle or latex agglutina-

tion tests for this?’” Love knew that such 

tests are used in medical diagnostic labs to 

detect viruses in human fecal specimens. 

engineering at 

Carolina’s School 

of Public Health 

and director of the 

School’s Environ-

mental Virology 

and Microbiology 

Laboratory. Sobsey 

tested the sediment 

for coliphages, 

which are viruses 

that infect E. coli. Coliphage levels are an 

indicator of fecal contamination and are 

good predictors of the presence of human 

enteric viruses, such as noroviruses and 

hepatitis A. Testing sediments was im-

portant since contaminants can persist in 

sediments, re-contaminating surrounding 

waters when disturbed by swimmers and 

changing weather conditions.

By July 4, the creek and surrounding 

waters were still closed. “The state and the 

local authorities were under tremendous 

pressure to open the beaches back up,” Sob-

sey says. But he and his colleagues advised 

them to wait until coliphage levels were back 

to normal.  

How long would that take? “We said, ‘We’ll 

have to keep measuring,’” Sobsey recalls. 

The problem was, whenever the scientists 

brought a sample into the lab, with available 

For both these problems — microbial patho-

gen contamination and excess nutrients —

Carolina School of Public Health researchers 

have been developing better, quicker ways to 

know when water is polluted.

On Monday, July 1, 2005, the thing you 

hope never happens did: a main sewer line 

from Wilmington, N.C., ruptured, spill-

ing several million gallons of raw sewage 

into Hewletts Creek, a small tributary of 

the Cape Fear River. Swimming in water 

contaminated with sewage can cause diar-

rhea, abdominal cramps and skin infections. 

The state closed all the waters between the 

Wrightsville Beach bridge and the Intra-

coastal Waterway near Peden Point: no fish-

ing, shellfishing or swimming. 

To advise the state, scientists at UNC-

Wilmington sampled the waters and per-

formed tests for bacteria that are found in 

sewage, particularly E. coli. They also sent 

some bottom sediment samples to Dr. Mark 

Sobsey, Kenan Distinguished University 

Professor of environmental sciences and  

unc school of public health researchers 
have developed rapid tests that detect the 

Dna of two different kinds of bacteria found 
in fecal matter —Enterococcus and E. coli. both 

tests can be completed in less than two hours.

Dr. mark Sobsey

aimee trombley (right), age 6, of Carolina Pines, 
N.C., goes for a run along the south shore of the 
Neuse river below Carolina Pines. 

Dr. Hans Paerl (previous page) samples a blue-green 
algae (cyanobacteria) bloom on lake taihu, in China, 
where he conducted research in July 2007. this lake 
has been impacted by toxic cyanobacterial blooms 
caused by excessive nutrient deposits from wastewa-
ter, industry and agriculture. 

David love, a 2007 doctoral graduate from the School’s Department of environmental Sciences and engineering, 
conducts a laboratory experiment. love has developed a rapid fecal indicator test that can be used to monitor the 
microbiological quality of drinking, recreational and shellfishing waters.

at least a couple things can make a river or 
ocean unfit. for people, it’s microbes — such 

as disease-causing bacteria, viruses, and protozoan 
parasites — that contaminate water when a sewer 
pipe breaks or a hog-waste lagoon fails. for fish,  
the danger can lie in nutrients, such as nitrogen, 
which are washed into waterways when wastewater  
is pumped in or runs off from fertilized land.  
Excess nutrients can cause overgrowth of algae. algal 
blooms can upset the water’s balance, causing dan-
gerously low oxygen levels in some parts of the water.
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tests, it took a full day to get results —

another full day of waiting. In the end, the 

state didn’t lift the swimming and fishing 

advisory until July 10. 

Wouldn’t it have been great if scientists 

could sample water in the morning, then 

have an answer by afternoon? 

When such an accident happens again, 

it’s likely they will. Carolina School of Public 

Health researchers have had some promising 

successes developing quicker tests to detect 

fecal contamination.

rapid DNa Detection
Rachel Noble, associate professor at the 

UNC-Chapel Hill Institute of Marine Sci-

ences with an adjunct appointment in the 

Department of Environmental Sciences and 

Engineering at Carolina’s School of Public 

Health, has developed rapid tests that detect 

the DNA of two different kinds of bacteria 

found in fecal matter — Enterococcus and E. 

coli. Both tests can be completed in less than 

two hours. “That means you could go out 

to the beach, take a water sample at 7 a.m., 

and by 9 a.m., you could close that beach 

with a warning sign if indeed it should be 

closed,” says Noble, who is also on faculty at 

the UNC Institute for the Environment and 

directs the Institute’s Morehead City (N.C.) 

Field Site.

Right now the U.S. Environmental Pro-

tection Agency (EPA) is evaluating Noble’s 

Enterococcus test for approval to use in ma-

rine waters. The E. coli test isn’t far behind, 

she says.

Noble’s tests not only are quicker; they also 

are less expensive than some rapid assays in 

development. They avoid using a particular 

chemistry technique that carries a very high 

licensing fee. A rapid test isn’t much good if 

the state of North Carolina, for instance, can’t 

afford to use it. “Most water quality agencies 

operate on very small budgets,” Noble says. 

“They have their hands tied as far as how 

much they can afford to spend.” 

Noble is also at work on a rapid test for a 

bacterium that is native to North Carolina’s 

estuarine and coastal waters — Vibrio vul-

nificus. “This organism has caused deadly 

wound infections in people who are im-

munocompromised, such as people who are 

susceptible to infection, like people with dia-

betes,” Noble says. “There have been some 

deaths in North Carolina as a result.”

The test would be especially useful in 

waters used for shellfish harvesting. The 

bacterium can cause disease when people eat 

infected shellfish or swim in infected waters 

with an open wound. 

a sudden success
Back in Sobsey’s lab, David Love, a 2007 

doctoral graduate in environmental sciences 

and engineering, has made a breakthrough 

in developing a three-hour test to detect 

coliphages (the viral pathogens that infect 

E. coli).

Before this success, Love had spent nine 

months looking for a DNA or RNA test for 

coliphages, without making much headway. 

Sobsey tells the story. “David came to me 

and said, ‘I’m now thinking I should look 

at proteins — antigens. Has anybody tried 

what’s known as particle or latex agglutina-

tion tests for this?’” Love knew that such 

tests are used in medical diagnostic labs to 

detect viruses in human fecal specimens. 

engineering at 

Carolina’s School 

of Public Health 

and director of the 

School’s Environ-

mental Virology 

and Microbiology 

Laboratory. Sobsey 

tested the sediment 

for coliphages, 

which are viruses 

that infect E. coli. Coliphage levels are an 

indicator of fecal contamination and are 

good predictors of the presence of human 

enteric viruses, such as noroviruses and 

hepatitis A. Testing sediments was im-

portant since contaminants can persist in 

sediments, re-contaminating surrounding 

waters when disturbed by swimmers and 

changing weather conditions.

By July 4, the creek and surrounding 

waters were still closed. “The state and the 

local authorities were under tremendous 

pressure to open the beaches back up,” Sob-

sey says. But he and his colleagues advised 

them to wait until coliphage levels were back 

to normal.  

How long would that take? “We said, ‘We’ll 

have to keep measuring,’” Sobsey recalls. 

The problem was, whenever the scientists 

brought a sample into the lab, with available 

For both these problems — microbial patho-

gen contamination and excess nutrients —

Carolina School of Public Health researchers 

have been developing better, quicker ways to 

know when water is polluted.

On Monday, July 1, 2005, the thing you 

hope never happens did: a main sewer line 

from Wilmington, N.C., ruptured, spill-

ing several million gallons of raw sewage 

into Hewletts Creek, a small tributary of 

the Cape Fear River. Swimming in water 

contaminated with sewage can cause diar-

rhea, abdominal cramps and skin infections. 

The state closed all the waters between the 

Wrightsville Beach bridge and the Intra-

coastal Waterway near Peden Point: no fish-

ing, shellfishing or swimming. 

To advise the state, scientists at UNC-

Wilmington sampled the waters and per-

formed tests for bacteria that are found in 

sewage, particularly E. coli. They also sent 

some bottom sediment samples to Dr. Mark 

Sobsey, Kenan Distinguished University 

Professor of environmental sciences and  

unc school of public health researchers 
have developed rapid tests that detect the 

Dna of two different kinds of bacteria found 
in fecal matter —Enterococcus and E. coli. both 

tests can be completed in less than two hours.

Dr. mark Sobsey

aimee trombley (right), age 6, of Carolina Pines, 
N.C., goes for a run along the south shore of the 
Neuse river below Carolina Pines. 

Dr. Hans Paerl (previous page) samples a blue-green 
algae (cyanobacteria) bloom on lake taihu, in China, 
where he conducted research in July 2007. this lake 
has been impacted by toxic cyanobacterial blooms 
caused by excessive nutrient deposits from wastewa-
ter, industry and agriculture. 

David love, a 2007 doctoral graduate from the School’s Department of environmental Sciences and engineering, 
conducts a laboratory experiment. love has developed a rapid fecal indicator test that can be used to monitor the 
microbiological quality of drinking, recreational and shellfishing waters.

at least a couple things can make a river or 
ocean unfit. for people, it’s microbes — such 

as disease-causing bacteria, viruses, and protozoan 
parasites — that contaminate water when a sewer 
pipe breaks or a hog-waste lagoon fails. for fish,  
the danger can lie in nutrients, such as nitrogen, 
which are washed into waterways when wastewater  
is pumped in or runs off from fertilized land.  
Excess nutrients can cause overgrowth of algae. algal 
blooms can upset the water’s balance, causing dan-
gerously low oxygen levels in some parts of the water.
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other water quality indicators that might 

adversely affect human health.”

Paerl also is working with colleagues to 

combine water sampling data with satellite 

and aircraft data to 

develop graphic indi-

cators of water qual-

ity that could provide 

rapid warnings of 

potential problems 

due to algal blooms. 

Doing this requires 

that Paerl, who’s an 

aquatic ecologist, 

work with scientists 

who understand and 

interpret remote sensing images generated 

by optical sensors. “Collaborations with 

others outside your field make the whole 

greater than the sum of its parts,” Paerl says. 

“We’re trying to put our resources together 

with our partner at the EPA, Ross Lunetta, to 

address issues such as harmful algal blooms, 

problems with optimal transparency and 

clarity problems that might adversely affect 

seagrass, fish and shellfish habitats.”

Satellites use bioptical sensors that pro-

vide data about the color of the water, which 

can be used to tell scientists about the water’s 

quality. The color of water isn’t random; 

it’s determined in large part by its quality. 

Chlorophyll, the main pigment in plants 

and algae, turns the water green. Dissolved 

organic matter and sediments in the water 

turn it brown. In the Pamlico, for instance, 

a NASA satellite pro-

duces a snapshot of 

the water’s transpar-

ency and clarity every 

few days. FerryMon 

provides daily mea-

surements of water 

quality to calibrate 

satellite images. A 

computer can use 

mathematical algo-

rithms to correlate 

both sets of data. What emerges are images 

whose colors correspond to various levels of 

water quality. So by checking the latest satel-

lite images, researchers could instantly “see” 

today’s water quality.

“We can look at color with a satellite and 

then use our indicators to calibrate it so we 

can scale it up for the entire system,” Paerl 

says. “It’s called groundtruthing: using real 

data from our monitoring programs to allow 

the optical sensors to be scaled up to apply to 

the entire estuary.”

Paerl is seeking funding to try to do that. 

Because such a tool could provide an early-

warning system, he says, “it would be very 

useful for looking at harmful algal blooms 

such as red tides or blooms produced by toxic 

blue-green algae — being able to spot them 

before they cause serious problems, or warn 

the public of potential health problems.” n

Sobsey told Love the idea was intriguing 

and had not been tried before. He suggested 

Love test it in the lab right away.

“Within two weeks, he had positive re-

sults: conceptual proof this would work,” 

Sobsey says. 

Coliphages are good candidates for a rapid 

test, because they’re viruses which multiply 

quickly. “One virus makes thousands to tens 

of thousands within an hour,” Sobsey says. 

But the challenge was developing a way to 

detect the viral growth almost immediately.

Love’s test uses antibodies (immune pro-

teins that attach to the coliphages) that are 

attached to latex beads. When the antibody-

labeled beads are added to a water sample, if 

coliphages are present in the water, the anti-

bodies (on the plastic beads) will stick to the 

coliphages. A positive result is easily visible 

as the plastic beads clump together in just a 

few seconds. The visual read-out and simple 

methods make this a good candidate for fur-

ther development as a field-portable kit. 

Love’s success came just in time for him 

to use the research this summer in two 

studies of beach water quality and swimmer 

health in Orange County, California, and 

Fairhope, Alabama, and in his doctoral dis-

sertation, which he defended in April 2007. 

The initial paper describing the new method 

was published in the July 2007 issue of Ap-

plied and Environmental Microbiology, one of 

the top journals in the field. It can be found 

online at http://aem.asm.org/cgi/content/

full/73/13/4110.

Seeing safe water
Dr. Hans Paerl, Kenan Distinguished Uni-

versity Professor of marine and environ-

mental sciences at UNC’s Institute of Marine 

Sciences in Morehead City, N.C., and a joint 

professor in the Department of Environ-

mental Sciences and Engineering, has long 

worked to improve sampling and other 

methods to continually monitor water con-

ditions, so that when water problems occur, 

officials can intervene quickly.

Paerl co-directs FerryMon (www.fer-

rymon.org), an automated water-quality 

monitoring system aboard the North Caro-

lina Department of Transportation ferries 

that cross the Neuse Estuary and Pamlico 

Sound. FerryMon has been monitoring 

these bodies of water 365 days a year since 

2000. “The ferries are out there every day, 

intercepting the waters as they move down 

the Neuse and the Pamlico, and they can 

give us highly informative data that would 

not be obtainable with weekly or monthly 

monitoring programs,” Paerl says. “If you 

suspect there is a problem — for instance, 

reports of people having rashes or diarrhea 

after having been in the water — FerryMon 

would be our early-warning tool to imme-

diately collect space-time intensive samples 

and analyze them for potentially harmful 

explosive growths or “blooms” of algae and 

unc researchers are working with  
colleagues to combine water sampling data 
with satellite and aircraft data to develop 
graphic indicators of water quality that  

could provide rapid warnings of potential 
problems due to algal blooms.

Satellite images such as these of the North Carolina 
coast (left) and Pamlico Sound (right), can tell 
researchers a lot. Satellites combined with bioptical 
sensors can provide data about the color of water, 
which can be used to tell scientists about water qual-
ity. UNC researchers are working with colleagues to 
use this technology to identify harmful algal blooms 
and clarity problems that might adversely affect sea-
grass, fish and shellfish habitats. 

Dr. Hans Paerl (above, left) filters algae samples 
incubated with nutrient additions to determine  
the effects nutrients have on algal bloom formation  
and growth rates. the samples were taken from 
Florida’s St. Johns river, which periodically 
experiences algal blooms.

a ferryboat crossing North Carolina’s Pamlico Sound 
(above, left) not only transports people and cars 
but also gathers water samples as part of Ferrymon 
(www.ferrymon.org), an automated water quality 
system co-directed by Dr. Hans Paerl, UNC Kenan 
Distinguished University Professor of marine and 
environmental sciences.

a pelican swoops in for a landing on North Carolina’s 
Neuse river (left).
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other water quality indicators that might 

adversely affect human health.”

Paerl also is working with colleagues to 

combine water sampling data with satellite 

and aircraft data to 

develop graphic indi-

cators of water qual-

ity that could provide 

rapid warnings of 

potential problems 

due to algal blooms. 

Doing this requires 

that Paerl, who’s an 

aquatic ecologist, 

work with scientists 

who understand and 

interpret remote sensing images generated 

by optical sensors. “Collaborations with 

others outside your field make the whole 

greater than the sum of its parts,” Paerl says. 

“We’re trying to put our resources together 

with our partner at the EPA, Ross Lunetta, to 

address issues such as harmful algal blooms, 

problems with optimal transparency and 

clarity problems that might adversely affect 

seagrass, fish and shellfish habitats.”

Satellites use bioptical sensors that pro-

vide data about the color of the water, which 

can be used to tell scientists about the water’s 

quality. The color of water isn’t random; 

it’s determined in large part by its quality. 

Chlorophyll, the main pigment in plants 

and algae, turns the water green. Dissolved 

organic matter and sediments in the water 

turn it brown. In the Pamlico, for instance, 

a NASA satellite pro-

duces a snapshot of 

the water’s transpar-

ency and clarity every 

few days. FerryMon 

provides daily mea-

surements of water 

quality to calibrate 

satellite images. A 

computer can use 

mathematical algo-

rithms to correlate 

both sets of data. What emerges are images 

whose colors correspond to various levels of 

water quality. So by checking the latest satel-

lite images, researchers could instantly “see” 

today’s water quality.
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Coliphages are good candidates for a rapid 

test, because they’re viruses which multiply 

quickly. “One virus makes thousands to tens 

of thousands within an hour,” Sobsey says. 

But the challenge was developing a way to 

detect the viral growth almost immediately.
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Seeing safe water
Dr. Hans Paerl, Kenan Distinguished Uni-

versity Professor of marine and environ-

mental sciences at UNC’s Institute of Marine 
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professor in the Department of Environ-

mental Sciences and Engineering, has long 
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colleagues to combine water sampling data 
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graphic indicators of water quality that  

could provide rapid warnings of potential 
problems due to algal blooms.
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coast (left) and Pamlico Sound (right), can tell 
researchers a lot. Satellites combined with bioptical 
sensors can provide data about the color of water, 
which can be used to tell scientists about water qual-
ity. UNC researchers are working with colleagues to 
use this technology to identify harmful algal blooms 
and clarity problems that might adversely affect sea-
grass, fish and shellfish habitats. 

Dr. Hans Paerl (above, left) filters algae samples 
incubated with nutrient additions to determine  
the effects nutrients have on algal bloom formation  
and growth rates. the samples were taken from 
Florida’s St. Johns river, which periodically 
experiences algal blooms.

a ferryboat crossing North Carolina’s Pamlico Sound 
(above, left) not only transports people and cars 
but also gathers water samples as part of Ferrymon 
(www.ferrymon.org), an automated water quality 
system co-directed by Dr. Hans Paerl, UNC Kenan 
Distinguished University Professor of marine and 
environmental sciences.

a pelican swoops in for a landing on North Carolina’s 
Neuse river (left).
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TIP:  Join a community 
group to help restore 
a stream or clean 

a beach. For more 
information, visit: www.nrcs.
usda.gov/technical/stream_
restoration. 
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washing over lawns, driveways and park-

ing lots, storm water runoff can carry with 

it chemical fertilizers, motor oil residues, 

even bacteria from pet and wildlife waste, 

all of which then run into drains that often 

lead directly to waterways. From there, these 

contaminants can end up in drinking water 

reservoirs or favorite swimming spots.

Concerns about this have resulted in 

federal and state regulations mandating that 

storm water be treated. In most cases, this 

involves relatively inexpensive approaches, 

such as diverting storm water into settling 

basins. There, in the best case, the icky 

stuff — dirt, sand and contaminants that 

stick to them — settles out, leaving cleaner 

water to flow to the rivers and lakes.

But what about bacteria, which contribute 

to poor water quality at elevated concentra-

tions and which, in some cases, can make 

people sick? These organisms are one of the 

most common non-point source contami-

nants but are not dense enough to settle out 

quickly on their own.

“If some of these organisms stick to the 

dirt and other denser particles, they might 

be effectively removed by these basins,” 

Characklis says. 

Understanding the extent to which these 

organisms associate with denser particles 

can be useful when building models for 

predicting where and when a stream or 

river will experience high levels of microbial 

contamination. However, relatively little is 

known about interactions between microbes 

and particles in storm water or how these 

interactions might change once storm water 

enters other water bodies, Characklis says. 

Characklis is working with Dr. Mark 

Sobsey, Kenan Distinguished University 

Professor of environmental sciences and 

engineering, and research assistant professor 

Dr. Chip Simmons to learn how microbes 

behave in storm water. They want to know, 

for example, what proportion of microbes 

actually stick to dirt and other particles. 

Answering such questions will help them 

predict how the public’s health can be af-

fected by large storms. “These organisms 

end up in very different places depending 

on whether or not they’re stuck to particles,” 

Characklis says. “Therefore, information 

on microbe-particle attachment will help 

us predict where we might have the biggest 

water quality problems after a storm.” 

Environmental sciences and engineering 

graduate students in Characklis’ lab, includ-

ing Leigh-Anne Krometis, a doctoral stu-

dent, and Patricia Drummey and Adrienne 

Cizek, both master’s students, do the dirty 

job of sampling from retention basins. “We 

couldn’t do this without the 

energy and ingenuity of gradu-

ate students,” Characklis says. 

The success of current and past efforts here 

in North Carolina has more recently led to a 

project with the New York Department of En-

vironmental Protection, which is interested in 

tracking microbial movement in water supply 

reservoirs that serve New York City.

Sobsey is lending his expertise to identify 

organisms in water. Characklis developed a 

calibrated centrifugation technique to sepa-

rate water samples to give a more accurate 

picture of the fraction of microbes that stick 

to particles (and may therefore settle out). 

Past studies often have used physical filtra-

tion, based solely on particle size, as a means 

of separating particles and attached microbes. 

But Characklis’ separation method takes into 

account density as well as size. “If you really 

want to find out about settling behavior, 

knowing something about both size and 

density is important,” he says.

This work is funded by the N.C. Depart-

ment of Environment, Health and Natural 

Resources and the New York City Department 

of Environmental Protection. n

s t o r m  W a t E r  r u n - o f f — a  s i G n i f i c a n t  p o l l u t i o n  s o u r c E

But storm water is a significant source of 

pollution.

“The clean water act of 1972 mostly ad-

dressed ‘point sources’ of pollution, such 

as municipal wastewater and industrial 

discharges,” Characklis says. “We did a 

reasonably good job of cleaning those up, 

but we didn’t get as much improvement in 

water quality as we thought we would.” The 

next logical sources of contamination are 

‘non-point sources,’ like storm water runoff, 

that are more difficult to identify and often 

contribute to water quality problems. After 

b y  a n G e l a  s p i v e y

features & news

unc researchers explore how  

microbes behave in storm water

the nature of storm water makes it too expen-
sive to treat for contaminants. “It doesn’t come 

along very often, and when it does, there’s a lot of 
it. as a result, building a treatment plant for these 
large, intermittent flows is often impractical,” says 
Dr. Greg characklis, associate professor of envi-
ronmental sciences and engineering at carolina’s 
school of public health.

storm  
water  
run-off

Patricia Drummey, a master’s degree 
student in the School’s Department 
of environmental Sciences and 
engineering, samples water from 
a “wet detention pond” in a new 
residential area of Durham, N.C. Wet 
detention ponds are designed to 
treat storm water runoff so that pol-
lutants do not enter nearby streams 
that lead to drinking water sources.

after washing over lawns, driveways and parking 
lots, storm water runoff can carry with it  

chemical fertilizers, motor oil residues, even 
bacteria from pet and wildlife waste, all of which 

then run into drains that often lead directly to 
waterways. unc researchers are studying how 

microbes behave in storm water.

TIP:  Use pest 
management methods 
in your garden that 
minimize the use of 

chemical pesticides —a source 
of water pollution. If you must 
use pesticides, do so sparingly 
in targeted areas, and only 
when other methods are not 
successful. 

a significant  

pollution source
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all of which then run into drains that often 
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contaminants can end up in drinking water 
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stuff — dirt, sand and contaminants that 

stick to them — settles out, leaving cleaner 

water to flow to the rivers and lakes.

But what about bacteria, which contribute 
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tions and which, in some cases, can make 

people sick? These organisms are one of the 

most common non-point source contami-

nants but are not dense enough to settle out 

quickly on their own.

“If some of these organisms stick to the 

dirt and other denser particles, they might 

be effectively removed by these basins,” 

Characklis says. 

Understanding the extent to which these 

organisms associate with denser particles 

can be useful when building models for 

predicting where and when a stream or 

river will experience high levels of microbial 
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known about interactions between microbes 
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for example, what proportion of microbes 
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Answering such questions will help them 
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end up in very different places depending 

on whether or not they’re stuck to particles,” 

Characklis says. “Therefore, information 

on microbe-particle attachment will help 

us predict where we might have the biggest 

water quality problems after a storm.” 
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graduate students in Characklis’ lab, includ-
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dent, and Patricia Drummey and Adrienne 

Cizek, both master’s students, do the dirty 

job of sampling from retention basins. “We 

couldn’t do this without the 

energy and ingenuity of gradu-

ate students,” Characklis says. 

The success of current and past efforts here 

in North Carolina has more recently led to a 

project with the New York Department of En-

vironmental Protection, which is interested in 

tracking microbial movement in water supply 

reservoirs that serve New York City.

Sobsey is lending his expertise to identify 

organisms in water. Characklis developed a 

calibrated centrifugation technique to sepa-

rate water samples to give a more accurate 

picture of the fraction of microbes that stick 

to particles (and may therefore settle out). 

Past studies often have used physical filtra-

tion, based solely on particle size, as a means 

of separating particles and attached microbes. 

But Characklis’ separation method takes into 

account density as well as size. “If you really 

want to find out about settling behavior, 

knowing something about both size and 

density is important,” he says.

This work is funded by the N.C. Depart-

ment of Environment, Health and Natural 

Resources and the New York City Department 
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it. as a result, building a treatment plant for these 
large, intermittent flows is often impractical,” says 
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storm  
water  
run-off

Patricia Drummey, a master’s degree 
student in the School’s Department 
of environmental Sciences and 
engineering, samples water from 
a “wet detention pond” in a new 
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treat storm water runoff so that pol-
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then run into drains that often lead directly to 
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committed style, he urges communities to 

draw their drinking water from the highest 

quality sources and make every effort to 

prevent their pollution. Okun, who served 

as chair of the Department of Environmen-

tal Sciences and Engineering in the UNC 

School of Public Health from 1955 to 1973, 

has worked in 89 countries and lectured 

and provided expert testimony to municipal 

planning committees and legislative com-

mittees, courtrooms, municipal water orga-

nizations and city debates in numerous cities 

throughout the U.S.

“There’s no question that communities 

should use the highest-quality drinking 

water sources,” Okun says. “Polluted sources 

should not be used unless other sources are 

economically unavailable.”

In North Carolina, Okun is known for his 

role in identifying and developing the Cane 

Creek Reservoir, 11 miles west of Carrboro, 

N.C. Cane Creek now is the primary water 

source for the towns of Chapel Hill and 

Carrboro as well as the University of North 

Carolina at Chapel Hill.

In 1952, University Lake (located two 

miles west of Chapel Hill) was the only 

water supply for the towns, and by exten-

sion, the University, 

which owned the wa-

ter system. The Uni-

versity and the towns 

were growing fast, 

and Okun realized a 

new water source soon 

would be needed. The 

design of University 

Lake would not allow 

sufficient expansion to 

provide enough water 

for UNC and the sur-

rounding communi-

ties. For more than a 

decade, Okun worked 

with his students to come up with solutions 

for a new water supply source.

“It was very difficult to make a decision 

about the best way to go. At that time, topo-

graphical maps for the area west of Chapel 

Hill didn’t exist,” Okun says. “Then we got 

the first print of topographical maps the 

federal government was making of the area 

west of Chapel Hill. We saw facing us right 

there the ideal site. Once we had the new area 

mapped, it became clear that Cane Creek was 

a very good option from many standpoints. 

One important reason was that there was no 

urban or industrial development out there.” 

By this time, however, the University’s 

Board of Trustees was making plans to obtain 

water from nearby Jordan Lake reservoir, 

being built by the U.S. Army Corps of Engi-

neers at no cost to 

the state of North 

Carolina. Built pri-

marily for f lood 

control, Jordan res-

ervoir would also be 

a water supply and 

recreation source 

for nearby commu-

nities. Okun argued 

forcefully against its 

use as a drinking 

water source since 

the reservoir would 

receive agricultural, 

industrial and ur-

ban discharges from 

communities, such 

as Greensboro, that 

lay upstream.

During this 

time, opposition to 

the construction of 

Cane Creek Reser-

voir also heated up, 

Okun says.

“Groups of land 

developers in the region banded together to 

persuade the farmers on Cane Creek that a 

dam on the creek would be detrimental to 

their financial interests,” Okun says. “They 

took their interests to court which extended 

construction of Cane Creek Reservoir by 

almost a decade, raising its cost.” 

In the end, credit for construction of Cane 

Creek goes to the University, Okun notes. 

UNC owned the water utility and decided 

to yield its water system to a newly created 

public entity — the Orange Water and Sewer 

Authority (OWASA). At Okun’s recom-

mendation, the University Trustees made 

building Cane Creek Reservoir a condition 

for transfer of the water system to OWASA. 

Cane Creek Reservoir now holds four times 

more water than the city’s original source.

“It took time to build the dam, but now 

we are assured of having water of high qual-

ity for the foreseeable future,” Okun says. 

“The Cane Creek Reservoir saga is a 

perfect example of how our environmental 

scientists make a difference,” says Dean  

Barbara K. Rimer. “Their laboratories in-

clude our rivers, fields and the air we breathe. 

By tackling the challenging problems faced 

by our communities, faculty, staff and stu-

dents in our Department of Environmental 

Sciences and Engineering have advanced 

science while making us safer.” n

b y  e m i l y  J .  s m i t h

Identifying and protecting high-quality drinking 

water sources crucial for communities worldwide
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for more than five decades, Dr. Daniel a. okun 
has been a champion of protecting drinking 

water resources in north carolina communities 
and around the world. In his animated, deeply Drink  

  it up!
“once we had the new area mapped, it became clear 
that cane creek was a very good option from many 
standpoints. one important reason was that there 
was no urban or industrial development out there.” 

the Cane Creek reservoir (above) provides water for Chapel 
Hill and Carrboro, N.C., and the campus of the University of 
North Carolina at Chapel Hill. the reservoir also offers rec-
reational fishing and boating to visitors. Dr. Daniel a. okun 
identified the reservoir site. okun is UNC Kenan Distinguished 
University Professor emeritus of environmental engineering.

the map to the right shows the watershed regions for Cane 
Creek reservoir and University lake reservoir in light blue.

TIP:  If you fertilize your 
lawn, use a phosphorus-
free fertilizer or one with 

a low phosphate level. 
On every fertilizer bag there 
is a string of three numbers. 
The middle number indicates 
the phosphorus content. Look 
for one that does not exceed 
3. Phosphorus promotes algal 
blooms which removes oxygen 
from water and kills fish, 
aquatic plants and animals. 
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should not be used unless other sources are 
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Creek Reservoir, 11 miles west of Carrboro, 
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provide enough water 

for UNC and the sur-

rounding communi-

ties. For more than a 
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the construction of 
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“Groups of land 
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persuade the farmers on Cane Creek that a 

dam on the creek would be detrimental to 

their financial interests,” Okun says. “They 

took their interests to court which extended 

construction of Cane Creek Reservoir by 

almost a decade, raising its cost.” 

In the end, credit for construction of Cane 

Creek goes to the University, Okun notes. 

UNC owned the water utility and decided 

to yield its water system to a newly created 

public entity — the Orange Water and Sewer 

Authority (OWASA). At Okun’s recom-

mendation, the University Trustees made 

building Cane Creek Reservoir a condition 

for transfer of the water system to OWASA. 

Cane Creek Reservoir now holds four times 

more water than the city’s original source.

“It took time to build the dam, but now 

we are assured of having water of high qual-
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science while making us safer.” n

b y  e m i l y  J .  s m i t h

Identifying and protecting high-quality drinking 

water sources crucial for communities worldwide

  

DURHAM 
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Lake
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RESERVOIR

ORANGE 
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ALAMANCE 
COUNTY
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RESERVOIR

for more than five decades, Dr. Daniel a. okun 
has been a champion of protecting drinking 

water resources in north carolina communities 
and around the world. In his animated, deeply Drink  

  it up!
“once we had the new area mapped, it became clear 
that cane creek was a very good option from many 
standpoints. one important reason was that there 
was no urban or industrial development out there.” 

the Cane Creek reservoir (above) provides water for Chapel 
Hill and Carrboro, N.C., and the campus of the University of 
North Carolina at Chapel Hill. the reservoir also offers rec-
reational fishing and boating to visitors. Dr. Daniel a. okun 
identified the reservoir site. okun is UNC Kenan Distinguished 
University Professor emeritus of environmental engineering.

the map to the right shows the watershed regions for Cane 
Creek reservoir and University lake reservoir in light blue.

TIP:  If you fertilize your 
lawn, use a phosphorus-
free fertilizer or one with 

a low phosphate level. 
On every fertilizer bag there 
is a string of three numbers. 
The middle number indicates 
the phosphorus content. Look 
for one that does not exceed 
3. Phosphorus promotes algal 
blooms which removes oxygen 
from water and kills fish, 
aquatic plants and animals. 
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p r o t E c t i n G  t h E  n E u s E  r i V E r  E s t u a r y

Over the past four years, an interdisci-

plinary team of UNC oceanographers, epi-

demiologists, environmental modelers and 

microbiologists have come together on the 

Ecology of Infectious Disease project to under-

stand the changes taking place in the Neuse 

River Estuary. What happens to pathogens as 

they are released and travel through the Estu-

ary? What happens to people who come into 

contact with these pathogens?

Dr. Douglas Crawford-Brown, professor 

of environmental sciences and engineering 

in the UNC School of Public Health and 

director of the UNC Institute for the Envi-

ronment, is the principal investigator for the 

Ecology of Infectious Disease project, funded 

by the National Science Foundation and the 

National Institutes of Health. 

Crawford-Brown and fellow UNC re-

searchers have studied the growth, death and 

travel patterns of pathogens that enter the 

river through human influence (e.g., storm 

water runoff, wastewater spills) and bacteria 

that are native to estuaries like the Neuse. 

They also have studied the effects of wind, 

tides and the mixing of salt and fresh water 

on how far these pathogens travel through 

the estuary, how long they live, and the 

impact of excess nitrogen and phosphorus 

released into the river by nearby hog farms 

and agricultural fertilizer. 

Several exciting results already have come 

out of the project. Applying the same ap-

proach they used in rapid detection tests for 

Enterococcus and E. coli bacteria (see page 

13), the UNC team is fine-tuning a rapid, ac-

curate and sensitive test they have developed 

for Vibrio vulnificus, a potentially harmful 

bacteria native to estuaries like the Neuse. 

Vibrio infections are generally a problem 

only for people with compromised immune 

systems, including the very young or very 

old. Infections are rare but can be fatal. In 

the aftermath of Hurricane Katrina, four 

people died after suffering wounds in flood 

waters that contained Vibrio vulnificus. The 

test has garnered national interest as a tool to 

protect public health around waterways.

UNC investigators also shed light on how 

bacteria move through the estuary. “These 

pathogens ‘hitch a ride’ with other materials 

in the water,” explains Rachel Noble, a co-

investigator on the study and adjunct faculty 

member at the UNC School 

of Public Health. “If you’re a 

bacteria, and you attach onto 

a piece of algae, you’d be more 

likely to sink, so you won’t 

travel as far as if you attach 

yourself onto a very small, 

suspended particle that lets 

you float down the river.”

Another key finding: Like-

lihood that this contamination will affect 

humans increases significantly during and 

after “extreme events” such as heavy rainfall, 

heavy wind, hurricanes or tropical storms. 

These events bring more 

storm water runoff into 

the river and churn up 

pathogens that have set-

tled to the bottom so they 

become re-suspended. 

Even after the rain or 

wind subsides, these 

pathogens continue to 

float downstream, creat-

ing a continuing risk, even 

as people think it’s safe to 

return to the water. 

“We’ve made great ad-

vances through this proj-

ect, but there’s a lot more 

to do,” notes Noble, who 

holds joint appointments with the UNC In-

stitute of Marine Sciences and the UNC In-

stitute for the Environment. The next step is 

to use emergency room data to see if there is 

a link between these findings and incidence 

of health problems in populations along the 

Neuse. It’s this crucial link to human health 

that makes this project so special.

Ultimately, findings from the Ecology of 

Infectious Disease project can benefit North 

Carolinians who live near or visit many of 

the state’s shallow estuaries or who enjoy 

food harvested from these waterways. While 

change along our waterways may be inevita-

ble, there may be steps we can take to protect 

our health and our environment.

Dr. David Weber, professor of epidemiol-

ogy in the UNC School of Public Health, is 

a co-investigator on this project. Weber is 

also professor of medicine and pediatrics in 

the UNC School of Medicine and medical 

director of the Departments of Hospital 

Epidemiology, Occupational Health, and 

Environmental Health and Safety at UNC 

Hospitals. n

An estuary is the area at the mouth of a 

river into which ocean tides f low, mix-

ing salt water from the ocean with fresh 

water from rivers and streams. Estuaries 

are important habitats for bird and marine 

life, including many fish and shellfish used 

for food. Estuaries also act as filters of the 

water coming downstream and provide a 

buffer from f looding. The slow-moving, 

brackish Neuse River Estuary f lows into the 

Pamlico Sound. 

unc researchers are studying the growth, death 
and travel patterns of pathogens that enter the 

neuse river through human influence (e.g., storm 
water runoff, wastewater spills) and bacteria that 

are native to estuaries like the neuse. 

unc scientists shed light on how humans are affecting the ecology  

of the neuse river Estuary — and our health

the neuse river Estuary is a valuable resource 
for north carolinians: a source for food, rec-

reation and, for many residents, their livelihoods. 
but with coastal development and the growth of 
homes and industries along the neuse river basin, 
the ecology of this vital estuary is changing — and 
those changes may affect our health.

Prot ec t in g  t h e  
n euse  r i v er  e s t ua r y

Dr. rachel Noble samples water from the Neuse river estuary.

features & news

    |   F a l l  2 0 0 7 c a r o l i n a  p u b l i c  h e a l t h   |    

TIP:  Use non-hazardous, 
biodegradable and phosphorous-free 
laundry and dishwashing detergents 

and household cleaning products. 
Phosphorus promotes algal blooms that kill 
fish, aquatic plants and animals. 
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and household cleaning products. 
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In the rural eastern part of north carolina, the 
soil is dark and fertile, and the groundwater his-

torically has been abundant. there, whole towns —
like Kinston — get much of their water supply from 
ground water, pumped up from aquifers.
In the more densely-populated Research 

Triangle region of the state, most people use 

surface water from man-made reservoirs. 

While water occasionally has been scarce in 

the Triangle and other parts of central North 

Carolina, periods of scarcity often could be 

managed through relatively simple measures, 

such as restrictions on lawn watering. 

However with North Carolina’s growing 

population, water demands everywhere are 

increasing. Cities and towns are starting to 

plan how they’ll meet their needs in 20 or 

30 years.

Enter Dr. Greg Characklis. An associate 

professor of environmental sciences and en-

gineering, Characklis and some hardwork-

ing graduate students have been looking at 

all the different possibilities, the might-bes 

and the what-ifs. He crunches the numbers 

to figure out which water supply scenarios 

will be most efficient and cost-effective. 

Then he offers suggestions for rules and 

plans that towns can put into place when 

water shortages become reality.

Many of Characklis’ papers feature equa-

tions that you’d need to be an economist or 

mathematician to understand. The equa-

tions model supply and demand as well as 

the cost of pumping water out of the ground 

or a river, treating it, and delivering it. “I 

fell amongst economists as a PhD student,” 

Characklis says with a laugh. 

Drying up down east 
Groundwater is a fairly inexpensive source 

of water for eastern North Carolina because 

it’s relatively clean, Characklis says. “You 

pump it up, perform some simple treat-

ment, put it in the pipes, and you’re done. 

Surface water has been exposed to all sorts 

of things, so it’s dirtier, and the treatment 

required to make it potable is more involved 

and more expensive.”

But if everyone “down east” keeps tapping 

the groundwater supply faster than the rainfall 

can replenish it, water levels in the aquifer will 

drop. This can lead to two problems. First, 

wells may go dry because they are not deep 

enough, and drilling deeper wells is expen-

sive. Second, the aquifer formations that store 

groundwater can lose their ability to do so.

“They’ve been pumping water out of 

those (underground) formations faster than 

water’s been percolating down into them as 

a result of rainfall,” Characklis says. “Over 

time, as you remove the water, some of these 

strata that hold the water can become weaker 

and compact, leading to a permanent loss of 

storage capacity.”

In 2001, in response to such problems, 

North Carolina mandated a plan to wean 

many communities off ground water over 

a 16-year period. The state issued permits 

that, roughly every five years, reduced the 

amount of ground water each community 

was allowed to pump. “Some communities 

are looking at a 75 percent reduction in their 

pumping capacity,” Characklis says.

The logical solution may be to make up 

the difference with surface water from the 

Neuse and Tar rivers. But, little surface wa-

ter treatment capacity exists in the region, 

and it is expensive to build. Also, many of 

the towns are located far from a river and 

would need to build costly pipelines to ac-

cess surface water. As a solution, Characklis 

and Brian Kirsch, a doctoral student in 

environmental sciences and engineering, 

have proposed a two-pronged approach. 

This involves building several large regional 

surface-water treatment plants to serve com-

munities close to the rivers and having those 

served by these 

plants transfer 

their groundwater 

pumping permits 

to communities lo-

cated farther from 

the rivers.

“We tried to 

strike this balance 

between how big to 

build these surface-

water treatment plants, what communities 

are joining them, and what communities 

acquire the existing pumping permits to 

continue using groundwater. The trick is 

figuring out how to do this for the lowest 

cost,” he says. 

tapping backup water for the 
triangle 
The Triangle area has its own water worries 

as more people flock to its combination of 

universities, high-tech industry and avail-

able land. “We get a fair amount of rain (in 

the Triangle), but we’ve got a population 

density that’s increasing to the point that 

water is becoming more scarce,” Characklis 

says. “If growth continues, we’re going to 

have to develop more and more expensive 

water resources.”

b y  a n G e l a  s p i v e y

an engineer with an affinity for 

economics envisions the possibilities

Where will  
 we get the water?

Dr. Greg Characklis

TIP:  If you’re concerned about a water issue in your state, write 
your U.S. Senator, your Congressperson in the U.S. House 
of Representatives or your representative in your state’s 

legislature. For U.S. Senate information, visit: www.senate.gov/
general/contact_information/senators_cfm.cfm. For U.S. House of 
Representatives information, visit: www.house.gov/writerep. For state 
legislature contact information visit: www.ncsl.org/public/leglinks.cfm. 
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Water authorities for Chapel Hill and Durham, N.C., are 
working with UNC researchers to plan for water usage 
decades from now. Population in this area is growing 
while water resources are becoming increasingly scarce. 
one solution being discussed is to augment water sup-
ply in these communities with water from Jordan lake, 
piped from the water treatment plant in Cary, N.C. 

Jordan lake (previous page) is located in North 
Carolina’s Piedmont and contains almost 14,000 acres 
of water.
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t h E  l a k E  t h a t  a l m o s t  W a s n ’ t

When local water authorities for Chapel 

Hill (Orange County) and Durham plan for 

water usage 20 to 30 years from now, they 

foresee having enough water to meet de-

mand most days, but not at times of peak de-

mand, such as hot days when everyone wants 

to wash their cars and water their lawns.

One solution is drawing water from Jor-

dan Lake, from which the nearby town of 

Cary gets its water. When the reservoir was 

built, both the Orange Water and Sewer Au-

thority (OWASA) and Durham were allotted 

a bit of that capacity for water supply.

In the next 30 years, as water demand 

continues to grow, OWASA and Durham 

may need to cash in on their rights to Jordan, 

if only to put off building new reservoirs as 

long as possible. “Every year that you delay 

spending 20 to 30 million dollars results in 

significant savings,” Characklis says.

Another concern is that no pipeline runs 

from Jordan Lake to OWASA’s treatment 

plants. One possible fix: Cary already draws 

water from Jordan Lake into its treatment 

plant and has a pipeline for pumping treated 

water to Durham’s system, which then con-

nects to OWASA’s.

But Cary officials are not likely to treat 

and send water away without ensuring they 

have enough to meet the demand of their 

own residents. As for OWASA and Durham, 

they want to be reasonably sure that Cary 

will have the capacity to treat and send water 

to them when they really need it.

Characklis’ job is to offer these towns the 

information they need to develop rules for 

negotiating water transfers in a fair and cost-

effective way. “The idea is to try to help these 

communities develop more sophisticated 

contracts so that everybody knows when 

water is available and when it isn’t. There 

need to be rules in place so everybody’s clear 

on what they get out of these agreements,” 

he says.

The calculations get as detailed as the 

size of water pipes between the towns. “If 

this pipeline is really big, such that Durham 

can get a lot of water from Cary very quickly, 

then it may be willing to let its reservoir lev-

els drop fairly low before it requests water,” 

Characklis says. “But then, Durham has paid 

for this big pipe that may sit idle a lot of the 

time. There are always trade-offs.”

Characklis’ team (which includes Reed 

Palmer, a 2006 master’s degree graduate 

from the Department of Environmental Sci-

ences and Engineering, and Casey Caldwell, 

a master’s degree student in the same depart-

ment), will complete their analysis next year, 

at which point they will make recommenda-

tions to stakeholders. Characklis notes that 

Durham and OWASA appear to be seriously 

exploring the water-transfer idea. “In the 

long run, our results suggest that having 

Durham and OWASA access Jordan Lake — a 

supply that’s already been built — has the 

potential, depending on how the contracts 

are written, to be significantly less expensive 

than having either of them build additional 

reservoirs themselves.”

For many areas of North Carolina, with 

all the uncertainties involved — develop-

ment, climate change — exploring different 

options for supplying water is becoming 

a necessity. “A flexible approach — relying 

not on just one big reservoir, but on a mix 

of reservoirs, ground water and transfer 

contracts — may be best,” Characklis says. 

The Eastern North Carolina project was 

funded by the North Carolina Water Resources 

Research Institute. The OWASA/Durham 

project was supported by the N.C. Urban Wa-

ter Consortium as well as the city of Durham, 

the town of Cary, and OWASA. n

b y  a n G e l a  s p i v e yunc researchers are helping create  
water-sharing agreements between north 

carolina municipalities to help communities 
weather periods of drought.

in 2001, North Carolina mandated a plan to wean many communities off ground water over a 16-year period in an 
effort to prevent ground water resources from drying up. Water from North Carolina’s tar river (above) may become 
a water source for some North Carolina communities that traditionally have relied on ground water sources.

The lake that 
almost wasn’t

today, people in the north carolina piedmont 
think of Jordan lake (almost 14,000 acres of 

water in chatham county, 25 miles southwest of 
raleigh) as a good place to boat, fish or swim. but 
in the 1960s and into the ’70s, the idea of creating 
a man-made lake in that spot was a topic of heated 
debate for the growing chapel hill community, and 
even within the unc school of public health. 8
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When local water authorities for Chapel 
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may need to cash in on their rights to Jordan, 

if only to put off building new reservoirs as 

long as possible. “Every year that you delay 

spending 20 to 30 million dollars results in 

significant savings,” Characklis says.
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plants. One possible fix: Cary already draws 

water from Jordan Lake into its treatment 

plant and has a pipeline for pumping treated 

water to Durham’s system, which then con-

nects to OWASA’s.

But Cary officials are not likely to treat 

and send water away without ensuring they 

have enough to meet the demand of their 

own residents. As for OWASA and Durham, 

they want to be reasonably sure that Cary 

will have the capacity to treat and send water 

to them when they really need it.

Characklis’ job is to offer these towns the 

information they need to develop rules for 

negotiating water transfers in a fair and cost-

effective way. “The idea is to try to help these 

communities develop more sophisticated 

contracts so that everybody knows when 

water is available and when it isn’t. There 

need to be rules in place so everybody’s clear 

on what they get out of these agreements,” 

he says.

The calculations get as detailed as the 

size of water pipes between the towns. “If 

this pipeline is really big, such that Durham 

can get a lot of water from Cary very quickly, 

then it may be willing to let its reservoir lev-

els drop fairly low before it requests water,” 

Characklis says. “But then, Durham has paid 

for this big pipe that may sit idle a lot of the 

time. There are always trade-offs.”

Characklis’ team (which includes Reed 

Palmer, a 2006 master’s degree graduate 

from the Department of Environmental Sci-

ences and Engineering, and Casey Caldwell, 

a master’s degree student in the same depart-

ment), will complete their analysis next year, 

at which point they will make recommenda-

tions to stakeholders. Characklis notes that 

Durham and OWASA appear to be seriously 

exploring the water-transfer idea. “In the 

long run, our results suggest that having 
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are written, to be significantly less expensive 

than having either of them build additional 
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options for supplying water is becoming 
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not on just one big reservoir, but on a mix 

of reservoirs, ground water and transfer 

contracts — may be best,” Characklis says. 

The Eastern North Carolina project was 
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Research Institute. The OWASA/Durham 

project was supported by the N.C. Urban Wa-
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b y  a n G e l a  s p i v e yunc researchers are helping create  
water-sharing agreements between north 

carolina municipalities to help communities 
weather periods of drought.

in 2001, North Carolina mandated a plan to wean many communities off ground water over a 16-year period in an 
effort to prevent ground water resources from drying up. Water from North Carolina’s tar river (above) may become 
a water source for some North Carolina communities that traditionally have relied on ground water sources.

The lake that 
almost wasn’t

today, people in the north carolina piedmont 
think of Jordan lake (almost 14,000 acres of 

water in chatham county, 25 miles southwest of 
raleigh) as a good place to boat, fish or swim. but 
in the 1960s and into the ’70s, the idea of creating 
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levels of heavy metals and phytoplankton 

were at or below state standards.

Today, the lake is certainly not a cess-

pool. It meets North Carolina water quality 

standards for supply and recreation and was 

recently described in the New Hope Audu-

bon Society Newsletter as a North Carolina 

treasure. Although it’s best known for recre-

ational uses, Weiss points out that in 2003, 

the National Audubon Society named Jor-

dan Lake among the top 10 near-city birding 

areas. “It has colonies of nesting bald eagles 

and ospreys hovering over the lake fishing,” 

he says. “Its recreational value has exceeded 

predictions — in 2006, approximately 12.6 

million people visited the lake.”

Even Triangle-area environmental groups 

acknowledge the benefits of the lake that al-

most wasn’t. But they 

are concerned about 

keeping it clean for 

all its uses. In January 

2007, three groups —

the Haw River As-

sembly, the Southern 

Environmental Law 

Center and Environ-

ment North Caroli-

na — called Jordan 

Lake a “vital resource,” 

and asked the state’s Environmental Man-

agement Commission to do more to protect 

it from pollution that has come with ever-

increasing development. The groups asked 

the commission to step up a deadline for 

wastewater treatment plants to reduce nitro-

gen discharges into the lake and also called 

for specific requirements to protect the lake 

from polluted storm-water runoff. 

The lake does have its problems. As a 

source of drinking water, “it’s challenging to 

treat,” says Dr. Francis DiGiano, professor of 

environmental sci-

ences and engineer-

ing at the School. 

Even so, the town of 

Cary and northern 

Chatham County 

get their drinking 

water from the lake. 

Chapel Hill and 

Durham are also 

considering using 

their allotment of 

the lake’s water if necessary to meet pro-

jected long-term demand (see page 22). 

Cary has not had a prob-

lem meeting regulations 

with its water from Jordan. 

But to do that, they use 

“ozonation” as the first step 

of treatment. In this pro-

cess (which uses ozone gas 

to treat the water), bacteria 

and some viruses are killed. 

But given that chlorine dis-

infection is also practiced at 

the end of this water treat-

ment process, the more im-

portant roles of ozonation 

are to significantly reduce 

offensive taste and odors 

associated with algal ac-

tivity in Jordan Lake and 

allow greater removal of 

organic material that could 

otherwise form disinfection byproducts 

(see page 34). “If you’re looking at current-

day regulations and modern treatment 

technology, Jordan Lake has the potential 

to produce acceptable water quality that 

meets regulations, which is the case for the 

town of Cary, although tighter regulatory 

control of contaminants could make it more 

challenging to treat the water in the future,” 

DiGiano says. 

Northern Chatham County, on the other 

hand, gets its water from the same location 

in Jordan Lake but has reported several 

incidents of unacceptable levels of contami-

nants. The Chatham plant uses conventional 

chlorine-treatment technology, which is less 

costly than ozonation. They may be paying 

the price in quality. “When you’re encourag-

ing urbanization in an area where there is 

no ample water supply, you are sometimes 

forced into lesser quality water. This means 

far more attention needs to be given to 

high-quality water treatment technologies to 

protect customers,” DiGiano says. n

The lake was intended to prevent another 

flood like the one that caused $4.7 million 

worth of damage in Fayetteville, N.C., in 

1945. The Army Corps of Engineers pro-

posed to dam the Haw River, creating a 

reservoir that would come to be named after 

U.S. Senator B. Everett Jordan. 

Predictions about the results varied 

widely, even among scientists. Some thought 

the water would be okay for boating and 

swimming, but not for drinking. Others 

thought the lake would become a “cesspool” 

of stagnant water, unfit even for recreational 

use. That prediction was driven by the fact 

that the upper parts of the Haw and New 

Hope rivers, which would feed the lake, 

received discharges from wastewater treat-

ment plants in Greensboro, Graham, Chapel 

Hill and other communities.

Dr. Charles Weiss, now emeritus profes-

sor of environmental sciences and engineer-

ing at the UNC School of Public Health, says 

he was drawn into the debate because at that 

time, he and his students had been studying 

water quality of the major feeder streams to 

the proposed lake as well as the quality of 

other existing man-made lakes in the North 

Carolina Piedmont. Weiss joined the faculty 

in 1956 and was the first limnologist (scien-

tist who studies lakes, rivers, and streams) 

in UNC’s Department of Environmental 

Sciences and Engineering. 

Weiss believed that most of the predic-

tions about Jordan Lake were too dire. He 

had been using water of the Haw and New 

Hope rivers as natural labs to teach his 

students sampling and analytical methods 

to assess water quality. His studies over 

several years indicated that these rivers and 

Jordan Lake would have the ability to as-

similate nutrients in the treated wastewater 

discharges from the upstream communities. 

“The proposed reservoir’s size and other 

characteristics were no different than any 

other man-made lake in the (North Caro-

lina) Piedmont,” Weiss says.

Congress authorized the dam in 1963, 

and construction started in 1970. But the 

controversy over the projected water quality 

of Jordan Lake, including a 1971 lawsuit by 

environmental groups, held up completion 

of the dam for years. As litigation continued, 

Weiss was funded by the Army Corps of 

Engineers and the Water Resources Research 

Institute to study the reservoir and identify 

wastewater treatment practices needed up-

stream to avoid problems that might lead 

to excess algal growth. He conducted addi-

tional studies after the lake was completely 

filled in 1983, confirming that the lake’s 

Jordan lake’s recreational value has exceeded 
predictions — in 2006, it was visited by 

approximately 12.6 million people.

TIP: Rather than wash 
your car in your 
driveway, on the street 
or in your yard, take it 

to a commercial car wash that 
recycles water to save water 
and eliminate the runoff of 
harmful pollutants. 

the sun sets over Jordan lake (right). located 25 
miles southwest of raleigh, N.C., the lake draws peo-
ple from miles away to boat, fish and swim its 14,000 
acres of water. ospreys and colonies of nesting bald 
eagles have made the lake their home.
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were at or below state standards.

Today, the lake is certainly not a cess-

pool. It meets North Carolina water quality 

standards for supply and recreation and was 

recently described in the New Hope Audu-

bon Society Newsletter as a North Carolina 

treasure. Although it’s best known for recre-

ational uses, Weiss points out that in 2003, 

the National Audubon Society named Jor-

dan Lake among the top 10 near-city birding 

areas. “It has colonies of nesting bald eagles 

and ospreys hovering over the lake fishing,” 

he says. “Its recreational value has exceeded 

predictions — in 2006, approximately 12.6 

million people visited the lake.”

Even Triangle-area environmental groups 

acknowledge the benefits of the lake that al-

most wasn’t. But they 

are concerned about 

keeping it clean for 

all its uses. In January 

2007, three groups —

the Haw River As-

sembly, the Southern 

Environmental Law 

Center and Environ-

ment North Caroli-

na — called Jordan 

Lake a “vital resource,” 

and asked the state’s Environmental Man-

agement Commission to do more to protect 

it from pollution that has come with ever-

increasing development. The groups asked 

the commission to step up a deadline for 

wastewater treatment plants to reduce nitro-

gen discharges into the lake and also called 

for specific requirements to protect the lake 

from polluted storm-water runoff. 

The lake does have its problems. As a 

source of drinking water, “it’s challenging to 

treat,” says Dr. Francis DiGiano, professor of 

environmental sci-

ences and engineer-

ing at the School. 

Even so, the town of 

Cary and northern 

Chatham County 

get their drinking 

water from the lake. 

Chapel Hill and 

Durham are also 

considering using 

their allotment of 

the lake’s water if necessary to meet pro-

jected long-term demand (see page 22). 

Cary has not had a prob-

lem meeting regulations 

with its water from Jordan. 

But to do that, they use 

“ozonation” as the first step 

of treatment. In this pro-

cess (which uses ozone gas 

to treat the water), bacteria 

and some viruses are killed. 

But given that chlorine dis-

infection is also practiced at 

the end of this water treat-

ment process, the more im-

portant roles of ozonation 

are to significantly reduce 

offensive taste and odors 

associated with algal ac-

tivity in Jordan Lake and 

allow greater removal of 

organic material that could 

otherwise form disinfection byproducts 

(see page 34). “If you’re looking at current-

day regulations and modern treatment 

technology, Jordan Lake has the potential 

to produce acceptable water quality that 

meets regulations, which is the case for the 

town of Cary, although tighter regulatory 

control of contaminants could make it more 

challenging to treat the water in the future,” 

DiGiano says. 

Northern Chatham County, on the other 

hand, gets its water from the same location 

in Jordan Lake but has reported several 

incidents of unacceptable levels of contami-

nants. The Chatham plant uses conventional 

chlorine-treatment technology, which is less 

costly than ozonation. They may be paying 

the price in quality. “When you’re encourag-

ing urbanization in an area where there is 

no ample water supply, you are sometimes 

forced into lesser quality water. This means 

far more attention needs to be given to 

high-quality water treatment technologies to 

protect customers,” DiGiano says. n
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worth of damage in Fayetteville, N.C., in 

1945. The Army Corps of Engineers pro-

posed to dam the Haw River, creating a 

reservoir that would come to be named after 
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Predictions about the results varied 
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the water would be okay for boating and 

swimming, but not for drinking. Others 

thought the lake would become a “cesspool” 

of stagnant water, unfit even for recreational 

use. That prediction was driven by the fact 

that the upper parts of the Haw and New 
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water quality of the major feeder streams to 

the proposed lake as well as the quality of 
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Weiss believed that most of the predic-
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had been using water of the Haw and New 

Hope rivers as natural labs to teach his 

students sampling and analytical methods 

to assess water quality. His studies over 

several years indicated that these rivers and 

Jordan Lake would have the ability to as-

similate nutrients in the treated wastewater 

discharges from the upstream communities. 

“The proposed reservoir’s size and other 

characteristics were no different than any 

other man-made lake in the (North Caro-

lina) Piedmont,” Weiss says.

Congress authorized the dam in 1963, 

and construction started in 1970. But the 

controversy over the projected water quality 

of Jordan Lake, including a 1971 lawsuit by 

environmental groups, held up completion 

of the dam for years. As litigation continued, 
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Institute to study the reservoir and identify 
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Four decades ago, reclaiming wastewater for 

landscaping, crop irrigation, fire protection, 

toilet-flushing or similar uses was controver-

sial. During that era, Dr. Daniel Okun, now 

Kenan Distinguished University Professor 

Emeritus of environmental engineering at 

Carolina’s School of Public Health, authored 

a journal article on the topic and submit-

ted it to a prominent sanitary engineering 

academic journal. The article was initially 

refused. The journal editor later agreed to 

publish it only if rebuttals could be pub-

lished alongside it. Okun was way ahead, but 

the times have caught up with him.

“These days, hundreds of cities worldwide 

have reclaimed water systems and many —

especially those in California and Florida —

couldn’t survive without them,” says Okun. 

In 1973, he helped plan the first, and one of 

the largest, municipal reclaimed water sys-

tems in the world in St. Petersburg, Fla. 

In many communities around the world, 

reclaimed water also is used in air condition-

ing cooling towers, industrial processing and 

construction. It’s also used for irrigating 

golf courses, ball fields and playgrounds, 

cleaning vehicles, buildings and streets, and 

creating environmental enhancements such 

as ponds, fountains and urban streams. Its 

cost ranges from half to equal the amount 

paid for drinking water. 

Water reuse involves a “dual water 

system”— a conventional potable (drink-

ing) water distribution system and a similar 

system for the reclaimed water. Since most 

U.S. cities already have water supply and 

wastewater collection and treatment facili-

ties, those adopting reclaimed water systems 

must retrofit their systems to include more 

steps of wastewater treatment that can pro-

duce higher quality water for reuse. Also, 

they must construct distribution pipes and a 

storage tank for the reclaimed water. 

Many communities believe the trouble 

and expense is worthwhile. In predomi-

nantly suburban Cary, N.C., reclaimed 

water is used for lawn irrigation. Some water 

municipalities, like the Irvine Ranch Water 

District in California which serves the city 

of Irvine and portions of Tustin, Newport 

Beach, Costa Mesa, Orange and Lake Forest, 

are installing dual systems in new areas and 

retrofitting older communities with water 

lines. In fact, Cali-

fornia, in 1968, was 

the first state to adopt 

standards for water 

reclamation. The 

state hired Okun as 

a consultant for more 

than a decade during 

that era to help refine 

those standards.

“Since California 

was a leader in this area, they were setting 

the stage for other states to follow,” Okun 

says. “While I was working with them, the 

Irvine Ranch Water District became the 

first U.S. utility to require that all high-rise 

buildings in the city use reclaimed water 

for toilet-f lushing and air conditioning. I 

worked with them to set the regulations 

for this.”

Since then, more than 40 states have 

adopted reclaimed water guidelines or 

standards. 

Some communities have adopted water 

reclamation systems because of the need for 

additional water supplies; others have initi-

ated systems to reduce the costs of wastewa-

ter disposal. For St. Petersburg, it was both. 

Since the 1920s, the city had been drawing 

water from wells in adjacent counties, some 

as much as 40 miles away. In the 1970s, leg-

islation drawn up by the neighboring coun-

ties of Pasco, Hillsborough and Hernando 

prevented St. Petersburg from developing 

further municipal wells in those counties. 

With St. Petersburg’s population continu-

ing to grow, the city realized that without 

other water sources, it soon would be facing 

water shortages. 

Additionally, new 

state regulations passed 

by Florida at that time 

required stringent re-

moval of nutrients, 

such as phosphorus and 

nitrogen, from treated 

wastewater before it was 

discharged into Tampa 

Bay or other surface 

waters. Upon investiga-

tion, city officials realized that it would be 

less expensive to upgrade their water plants 

with a reclaimed water treatment system 

than to meet the state’s requirements for 

discharging into surface waters.

Today, St. Petersburg’s reclaimed water 

system provides 37 million gallons per day 

to more than 10,600 customers, primarily 

for lawn irrigation, and significantly con-

tributes to reducing demands on the city’s 

potable water system. Hydrants, pipes and 

fittings for the potable and non-potable 

systems are color coded to avoid cross con-

nections between the lines.  

Raleigh, N.C., soon will be joining the 

hundreds of communities nationwide that 

have implemented reclaimed water systems 

for non-drinking purposes. The first phase 

of a 30-year plan is under design. The com-

pleted system is expected to have approxi-

mately 145 miles of pipeline, two pumping 

stations and three storage tanks. 

Raleigh, like many North Carolina com-

munities, faces increasing periods of drought 

and water-use restrictions. The new water 

reclamation system could solve many of 

the city’s water problems. The project is 

predicted to cost around $86 million, paid 

with funds from sewer and water fees. City 

officials say the new system will save the city 

approximately $18.5 million when fewer gal-

lons of the state’s precious drinking water are 

diverted for other purposes. Furthermore, 

less demand on the city’s potable water 

system will mean the city won’t be forced 

to search for new water sources or plan for 

expansions as quickly. n

“these days, hundreds of cities 
worldwide have reclaimed water systems 

and many — especially those  
in california and florida — couldn’t 

survive without them.”

TIP: Support projects 
that use reclaimed 
wastewater for 
irrigation and other 

uses. For more information 
about reclaimed water, visit: 
www.wateruse.org. 

reclaiming
    our Water

Increasing numbers of communities adopt water 

reclamation systems; unc faculty provide expertise 

cities across the united states and throughout 
the world face water shortages due to drought 

and increased demand from burgeoning suburbs. 
Global climate change soon may further exacerbate 
shortages. to help relieve the problem, increasing 
numbers of cities, and even small communities, are 
implementing reclaimed water systems for non-po-
table (non-drinking) purposes. While perhaps only 
3 percent of all wastewater generated in the united 
states is reused, 30 to 40 percent of the total water 
demand someday could be met by reclaimed water.  

increasing numbers of U.S. golf courses like the 
Preserve at Jordan lake, in Chapel Hill, N.C. (left), 
use reclaimed water to irrigate the green.
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ted it to a prominent sanitary engineering 

academic journal. The article was initially 

refused. The journal editor later agreed to 

publish it only if rebuttals could be pub-

lished alongside it. Okun was way ahead, but 

the times have caught up with him.

“These days, hundreds of cities worldwide 

have reclaimed water systems and many —

especially those in California and Florida —

couldn’t survive without them,” says Okun. 

In 1973, he helped plan the first, and one of 

the largest, municipal reclaimed water sys-

tems in the world in St. Petersburg, Fla. 

In many communities around the world, 

reclaimed water also is used in air condition-

ing cooling towers, industrial processing and 

construction. It’s also used for irrigating 

golf courses, ball fields and playgrounds, 

cleaning vehicles, buildings and streets, and 

creating environmental enhancements such 

as ponds, fountains and urban streams. Its 

cost ranges from half to equal the amount 

paid for drinking water. 

Water reuse involves a “dual water 

system”— a conventional potable (drink-

ing) water distribution system and a similar 

system for the reclaimed water. Since most 

U.S. cities already have water supply and 

wastewater collection and treatment facili-

ties, those adopting reclaimed water systems 

must retrofit their systems to include more 

steps of wastewater treatment that can pro-

duce higher quality water for reuse. Also, 

they must construct distribution pipes and a 

storage tank for the reclaimed water. 

Many communities believe the trouble 

and expense is worthwhile. In predomi-

nantly suburban Cary, N.C., reclaimed 

water is used for lawn irrigation. Some water 

municipalities, like the Irvine Ranch Water 

District in California which serves the city 

of Irvine and portions of Tustin, Newport 

Beach, Costa Mesa, Orange and Lake Forest, 

are installing dual systems in new areas and 

retrofitting older communities with water 

lines. In fact, Cali-

fornia, in 1968, was 

the first state to adopt 

standards for water 

reclamation. The 

state hired Okun as 

a consultant for more 

than a decade during 

that era to help refine 

those standards.

“Since California 

was a leader in this area, they were setting 

the stage for other states to follow,” Okun 

says. “While I was working with them, the 

Irvine Ranch Water District became the 

first U.S. utility to require that all high-rise 

buildings in the city use reclaimed water 

for toilet-f lushing and air conditioning. I 

worked with them to set the regulations 

for this.”

Since then, more than 40 states have 

adopted reclaimed water guidelines or 

standards. 

Some communities have adopted water 

reclamation systems because of the need for 

additional water supplies; others have initi-

ated systems to reduce the costs of wastewa-

ter disposal. For St. Petersburg, it was both. 

Since the 1920s, the city had been drawing 

water from wells in adjacent counties, some 

as much as 40 miles away. In the 1970s, leg-

islation drawn up by the neighboring coun-

ties of Pasco, Hillsborough and Hernando 

prevented St. Petersburg from developing 

further municipal wells in those counties. 

With St. Petersburg’s population continu-

ing to grow, the city realized that without 

other water sources, it soon would be facing 

water shortages. 

Additionally, new 

state regulations passed 

by Florida at that time 

required stringent re-

moval of nutrients, 

such as phosphorus and 

nitrogen, from treated 

wastewater before it was 

discharged into Tampa 

Bay or other surface 

waters. Upon investiga-

tion, city officials realized that it would be 

less expensive to upgrade their water plants 

with a reclaimed water treatment system 

than to meet the state’s requirements for 

discharging into surface waters.

Today, St. Petersburg’s reclaimed water 

system provides 37 million gallons per day 

to more than 10,600 customers, primarily 

for lawn irrigation, and significantly con-

tributes to reducing demands on the city’s 

potable water system. Hydrants, pipes and 

fittings for the potable and non-potable 

systems are color coded to avoid cross con-

nections between the lines.  

Raleigh, N.C., soon will be joining the 

hundreds of communities nationwide that 

have implemented reclaimed water systems 

for non-drinking purposes. The first phase 

of a 30-year plan is under design. The com-

pleted system is expected to have approxi-

mately 145 miles of pipeline, two pumping 

stations and three storage tanks. 

Raleigh, like many North Carolina com-

munities, faces increasing periods of drought 

and water-use restrictions. The new water 

reclamation system could solve many of 

the city’s water problems. The project is 

predicted to cost around $86 million, paid 

with funds from sewer and water fees. City 

officials say the new system will save the city 

approximately $18.5 million when fewer gal-

lons of the state’s precious drinking water are 

diverted for other purposes. Furthermore, 

less demand on the city’s potable water 

system will mean the city won’t be forced 

to search for new water sources or plan for 

expansions as quickly. n

“these days, hundreds of cities 
worldwide have reclaimed water systems 

and many — especially those  
in california and florida — couldn’t 

survive without them.”

TIP: Support projects 
that use reclaimed 
wastewater for 
irrigation and other 

uses. For more information 
about reclaimed water, visit: 
www.wateruse.org. 

reclaiming
    our Water

Increasing numbers of communities adopt water 

reclamation systems; unc faculty provide expertise 

cities across the united states and throughout 
the world face water shortages due to drought 

and increased demand from burgeoning suburbs. 
Global climate change soon may further exacerbate 
shortages. to help relieve the problem, increasing 
numbers of cities, and even small communities, are 
implementing reclaimed water systems for non-po-
table (non-drinking) purposes. While perhaps only 
3 percent of all wastewater generated in the united 
states is reused, 30 to 40 percent of the total water 
demand someday could be met by reclaimed water.  

increasing numbers of U.S. golf courses like the 
Preserve at Jordan lake, in Chapel Hill, N.C. (left), 
use reclaimed water to irrigate the green.
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the unc school of public health is working 
with unc officials and the orange (county, 

n.c.) Water and sewer authority (oWasa) to 
explore the possibility of implementing a water
research and educational outreach zone in 

Carolina North — the living and learning 

campus proposed a few miles north of Caro-

lina’s main campus in Chapel Hill, N.C.

The Carolina North draft plan proposes 

to develop about 25 percent of the 900-acre 

tract over the next 50 to 70 years. University 

leaders envision the new campus will be 

a mixed-transit development, with class-

rooms, labs, homes, schools, community 

spaces, offices and commercial buildings in 

a campus-and-village setting that respects 

the ecology of the site. 

School of Public Health 

faculty hope the proposed new 

campus also will be home to 

a project called One Hydro-

sphere. With seed money from 

UNC’s Office of Research 

and Economic Development 

and the UNC Institute for 

the Environment, Dr. Mike 

Aitken, chair of the School’s 

Department of Environmen-

tal Sciences and Engineering 

and Dr. Fran DiGiano, an 

environmental sciences and 

engineering faculty member, have begun 

consideration of this collaborative research, 

education and public outreach project for 

sustainable water resource management at 

Carolina North. They foresee facilities and 

programs devoted to demonstrating how re-

claimed water and cutting-edge technologies 

can reduce the environmental impact (or 

“footprint”) related to water consumption 

in new urban centers. Their idea is consistent 

with UNC Chancellor James Moeser’s stated 

vision of Carolina North as a model of sus-

tainability. “The name ‘One Hydrosphere’ 

emphasizes the continuous cycling of water 

through natural processes and human use. 

Within this cycle, wastewater reclamation 

has become an increasingly important com-

ponent of prudent water resource manage-

ment,” says Aitken.  

In May, Aitken and DiGiano convened 

about 40 individuals, including representa-

tives of higher education groups, private sec-

tor, state government, K-12 science educators, 

UNC facilities planners and OWASA. They 

met in Chapel Hill for a day-long workshop 

to plan how the One Hydrosphere concept 

might be developed and eventually used. 

Workshop participants brainstormed 

about ways One Hydrosphere could foster 

collaborative research opportunities and 

serve as an educational outreach facility to 

promote water quality and sustainable water 

resource management across the region and 

state. They also discussed ways to integrate 

the water conservation and reuse theme 

into the mission of Carolina North. Doing 

so would involve constructing a dual water 

distribution system on the new campus: one 

for drinking water and one for reclaimed 

water. A satellite wastewater treatment plant 

would need to be constructed to prepare the 

water for reuse. 

The reclaimed water could be used for 

toilet f lushing, air conditioning cooling 

towers, landscape irrigation, and environ-

mental enhancements such as ponds and 

streams on the new campus.

“If a wastewater treatment plant and dual 

distribution system were put in Carolina 

North for water reuse, it would be the first in 

the country that wasn’t retrofitted into a col-

lege or university campus, but planned and 

built from the beginning,” says DiGiano. n

conservation and development of the Nile  

Basin’s resources. Yet, if they work together, 

they can be much more successful and effi-

cient. Now, in the early 21st century, countries 

are finding that cooperation can open new 

opportunities for trade and development.

“This is already happening,” says Dr. Dale 

Whittington, UNC School of Public Health 

professor of environmental sciences and 

engineering. “Ethiopia has started to export 

beef to Egypt. This is in part due to the new 

atmosphere of friendship and trust in the 

Nile basin. In the future, one can imagine 

Ethiopia exporting hydroelectric power to 

both Egypt and Sudan, and Egypt, bringing 

capital and technical expertise to irrigation 

projects in Ethiopia.” 

Whittington is a consultant to the World 

Bank and a member of a panel of inter-

national experts studying the main water 

resource issues facing the Eastern Nile 

countries of Ethiopia, Sudan and Egypt. 

The panel is examining the pros and cons of 

different opportunities for joint, multipur-

pose investments for these countries. This 

work is part of the Nile Basin Initiative, a 

regional partnership to promote economic 

development and fight poverty throughout 

the Nile Basin.

The Nile — one of the longest rivers in 

the world — flows north through Sudan and 

Egypt. Its two tributaries, the White Nile and 

the Blue Nile, begin in Uganda and Ethiopia 

respectively. Nile countries face two major 

water resource challenges, Whit-

tington says: climate change and a 

limited quantity of surface water 

in a region with extreme poverty. 

“Since completion of the As-

wan High Dam (on the Nile), 

Egypt has enjoyed a secure, reli-

able supply of water. However, the 

challenge for Egypt now is how 

its current water security will be 

affected by future upstream water withdraw-

als,” Whittington says.

“Meanwhile, Sudan faces three diffi-

culties that Egypt confronted before the 

completion of the Aswan High Dam: lack of 

sufficient water storage to supply its irriga-

tion schemes in drought years, damage from 

floods, and the sedimentation of its reser-

voirs and irrigation systems.” Whittington 

says that in Ethiopia, the main hurdles are 

food security and the need to improve the 

livelihoods of poor rural households. “Like 

Egypt and Sudan, Ethiopia wants to expand 

its irrigated agriculture sector,” he says, “but 

the country faces many difficulties, includ-

ing soil erosion, land degradation and the 

high cost of infrastructure development.”

We hope Egypt, Sudan, and Ethiopia con-

tinue to work cooperatively to address the wa-

ter resources and development challenges of 

the Eastern Nile Basin, Whittington says. n

Proposed area for
CAROLINA NORTH
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HILL 
CAMPUS

CreaTing  
susTainable 

waTer sysTems
b y  e m i l y  J .  s m i t h

b y  e m i l y  J .  s m i t h

TIP: Replace your old 
toilet —the largest 
water user inside your 
home. Toilets made 

before 1993 use 3.5 to eight 
gallons per flush, while new 
high-efficiency models use 1.6 
gallons or less —up to 80 per-
cent less than older toilets. 

unc faculty help countries 

find ways that work

sharing 
the  

nile

UNC researchers are helping the eastern Nile Council of ministers assess cooperative water resources 
management for the Nile river (right). this work is part of the Nile Basin initiative, a regional partner-
ship to promote economic development and fight poverty throughout the Nile Basin.
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all along the nile river in northern africa, the 
lives and livelihood of many nations rest on 

its life-giving waters. throughout much of history, 
countries on the nile have worked largely in isolation 
to develop and implement their plans for the use,
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explore the possibility of implementing a water
research and educational outreach zone in 

Carolina North — the living and learning 

campus proposed a few miles north of Caro-

lina’s main campus in Chapel Hill, N.C.

The Carolina North draft plan proposes 

to develop about 25 percent of the 900-acre 

tract over the next 50 to 70 years. University 

leaders envision the new campus will be 

a mixed-transit development, with class-

rooms, labs, homes, schools, community 

spaces, offices and commercial buildings in 

a campus-and-village setting that respects 

the ecology of the site. 

School of Public Health 

faculty hope the proposed new 

campus also will be home to 

a project called One Hydro-
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and Economic Development 

and the UNC Institute for 

the Environment, Dr. Mike 
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Department of Environmen-

tal Sciences and Engineering 
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sustainable water resource management at 
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in new urban centers. Their idea is consistent 

with UNC Chancellor James Moeser’s stated 
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through natural processes and human use. 
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about 40 individuals, including representa-

tives of higher education groups, private sec-

tor, state government, K-12 science educators, 

UNC facilities planners and OWASA. They 

met in Chapel Hill for a day-long workshop 

to plan how the One Hydrosphere concept 

might be developed and eventually used. 

Workshop participants brainstormed 

about ways One Hydrosphere could foster 

collaborative research opportunities and 

serve as an educational outreach facility to 

promote water quality and sustainable water 

resource management across the region and 

state. They also discussed ways to integrate 

the water conservation and reuse theme 

into the mission of Carolina North. Doing 

so would involve constructing a dual water 

distribution system on the new campus: one 

for drinking water and one for reclaimed 

water. A satellite wastewater treatment plant 

would need to be constructed to prepare the 
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The reclaimed water could be used for 

toilet f lushing, air conditioning cooling 

towers, landscape irrigation, and environ-

mental enhancements such as ponds and 
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North for water reuse, it would be the first in 

the country that wasn’t retrofitted into a col-

lege or university campus, but planned and 
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beef to Egypt. This is in part due to the new 
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Nile basin. In the future, one can imagine 
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national experts studying the main water 
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different opportunities for joint, multipur-

pose investments for these countries. This 

work is part of the Nile Basin Initiative, a 

regional partnership to promote economic 

development and fight poverty throughout 
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The Nile — one of the longest rivers in 
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respectively. Nile countries face two major 
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tington says: climate change and a 

limited quantity of surface water 

in a region with extreme poverty. 
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wan High Dam (on the Nile), 

Egypt has enjoyed a secure, reli-

able supply of water. However, the 
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its current water security will be 

affected by future upstream water withdraw-

als,” Whittington says.

“Meanwhile, Sudan faces three diffi-

culties that Egypt confronted before the 

completion of the Aswan High Dam: lack of 

sufficient water storage to supply its irriga-

tion schemes in drought years, damage from 

floods, and the sedimentation of its reser-

voirs and irrigation systems.” Whittington 

says that in Ethiopia, the main hurdles are 

food security and the need to improve the 

livelihoods of poor rural households. “Like 

Egypt and Sudan, Ethiopia wants to expand 

its irrigated agriculture sector,” he says, “but 

the country faces many difficulties, includ-

ing soil erosion, land degradation and the 

high cost of infrastructure development.”

We hope Egypt, Sudan, and Ethiopia con-

tinue to work cooperatively to address the wa-

ter resources and development challenges of 
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water improvements are being considered to 

find out what kinds of improvements people 

want and how much they were willing to pay 

for them. Since developing country govern-

ments cannot afford to underwrite all costs 

of maintaining water systems in communi-

ties, people who will be using systems must 

be able to pay for them.

“I don’t think it’s necessary to do a 

willingness-to-pay study in every commu-

nity prior to embarking on a water supply 

improvement project, but I do believe it’s 

important to understand household de-

mand for improved water services when one 

designs a rural water supply program or a 

water and sanitation investment program 

for a large urban area,” Whittington says. 

“Planners need to understand household 

demand for improved water and sanitation 

services so that they don’t build something 

that people do not want or cannot afford. 

But equally important, planners should not 

build something that is too modest, when 

in fact people may want and be able to pay 

for better services than the government or 

donor believes is the case.”

Briscoe notes that this approach has been 

part of a revolution in how agencies and 

professionals think about the provision of 

services. There have been two major ele-

ments to what amounts to a revolution in the 

way in which services are provided. The first 

element was to put demand 

into the equation — to find 

out what people want and 

what they are willing to pay 

for. The second element, in-

fluenced by the rise of insti-

tutional economics, was to 

assess how supply organiza-

tions worked, and how legal, 

regulatory and incentives 

led to better performance.   

Progress on water and 

sanitation infrastructure is 

expensive. In the best case, it 

will take years before everyone in developing 

countries has access to improved water and 

sanitation services. In the meantime, Whit-

tington and Lauria are studying ability and 

willingness to pay for typhoid and cholera 

vaccines to prevent these life-threatening 

waterborne diseases. Working with the In-

ternational Vaccine Institute, with funding 

from the Bill and Melinda Gates Founda-

tion, Whittington and Lauria are studying 

consumer demand for typhoid and cholera 

vaccines in India, China, Vietnam, Indone-

sia, Pakistan and Mozambique. 

“Even the poorest countries provide free 

vaccinations for infants against six infec-

tious diseases: measles, tetanus, pertussis 

(whooping cough), polio, diphtheria and tu-

berculosis,” Lauria says. “In countries where 

typhoid and cholera epidemics periodically 

occur, free vaccinations are usually provided 

for limited periods, but there are no pro-

grams that routinely offer free vaccinations 

against these diseases because governments 

cannot afford to do so.” 

Furthermore, most developing country 

health departments assume that routine vac-

cinations for any disease should be offered free 

of charge, Lauria notes. Hence, since health de-

partments can’t offer free typhoid and cholera 

vaccines, they don’t offer them at all.

Still, UNC research in this area has found 

that the public health pay-off for such vac-

cine programs could be quite great and that 

even poor people are willing to pay for vac-

cines against these diseases. 

“Charging user fees for typhoid and chol-

era vaccines seems to conflict with the pub-

lic health objective of reducing typhoid and 

cholera cases, but there is no practical alter-

native,” says Whittington. “These vaccines 

only last for about three years, and interna-

tional donors are simply not going to pay for 

these vaccination programs indefinitely. We 

need to find a financially sustainable model 

for making these vaccines available to people 

who want them.” n

Community Commitment   
Key to successful water services

b y  e m i l y  J .  s m i t h

Developing countries often struggle to establish 
reliable water and sanitation services which are 

critical to improving their economy and the health of 
their people. over the years, wealthier nations and

unc faculty contribute to the  

development of new policy framework

Nepalese women (above) gather to wash clothes, 
bathe and collect water at community water spigots 
in Kathmandu, Nepal. 

a Nepalese man (left) carries water through the 
streets of Kathmandu, Nepal. 

Dr. Donald lauria (page 32, top) greets children in 
the streets of Dakar, Senegal. 

Dr. Dale Whittington (page 32, bottom) at work in 
Kathmandu, Nepal.  

charitable organizations have tried to help 

by building water systems to make life easier 

and healthier for the people living in these 

developing areas.

Often, though, these well-intentioned ef-

forts have failed because they did not take 

into consideration the perspectives of the 

people they were intended to help, says UNC 

School of Public Health environmental sci-

ences and engineering professor Dr. Dale 

Whittington. Whittington has worked with 

fellow environmental sciences and engineer-

ing professor Dr. Donald Lauria and Dr. John 

Briscoe, former UNC School of Public Health 

professor of water resources and now World 

Bank country director for Brazil, to change 

this dynamic. In the mid-1980s, the three 

men helped develop a new policy framework 

for planning water systems in developing 

countries, one that considers perspectives of 

the people the water systems serve. 

“In the 1960s, ’70s, and into the ’80s, engi-

neers working with national governments and 

development banks like the World Bank, the 

Asian Development Bank, and others, thought 

that the challenge of providing water for poor 

communities was simply one of deciding 

whether people should get conventional sys-

tems or so-called “appropriate technologies,” 

says UNC School of Public Health environ-

mental sciences and engineering professor 

Dr. Donald Lauria. “They decided how large 

the systems would be and what the designs 

would be. Communities themselves had little 

or no voice in the planning process. No one 

asked them what level of service they wanted, 

whether they were willing to pay more for a 

higher level of service, or even if they would 

use the system if it were built. Hundreds of 

millions of dollars were being invested, but 

decisions were based on untested assump-

tions. Over time, it became apparent that this 

top-down approach wasn’t working. After 

the systems were constructed, the targeted 

beneficiaries often didn’t use them, and they 

fell into disrepair.”

The reasons people didn’t use water sys-

tems were varied, Lauria says. Sometimes, 

fees to connect to systems were too high for 

them, or water utilities simply were not inter-

ested in connecting additional households. 

Other times, families already had solved their 

water supply problems by putting in rain 

catchment systems or private wells.

Lauria, Whittington and Briscoe and their 

developing country colleagues and students 

conducted surveys in communities where 
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improvement project, but I do believe it’s 

important to understand household de-

mand for improved water services when one 

designs a rural water supply program or a 

water and sanitation investment program 

for a large urban area,” Whittington says. 

“Planners need to understand household 

demand for improved water and sanitation 

services so that they don’t build something 

that people do not want or cannot afford. 
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Community Commitment   
Key to successful water services

b y  e m i l y  J .  s m i t h

Developing countries often struggle to establish 
reliable water and sanitation services which are 

critical to improving their economy and the health of 
their people. over the years, wealthier nations and

unc faculty contribute to the  

development of new policy framework

Nepalese women (above) gather to wash clothes, 
bathe and collect water at community water spigots 
in Kathmandu, Nepal. 

a Nepalese man (left) carries water through the 
streets of Kathmandu, Nepal. 

Dr. Donald lauria (page 32, top) greets children in 
the streets of Dakar, Senegal. 

Dr. Dale Whittington (page 32, bottom) at work in 
Kathmandu, Nepal.  

charitable organizations have tried to help 

by building water systems to make life easier 

and healthier for the people living in these 

developing areas.

Often, though, these well-intentioned ef-

forts have failed because they did not take 

into consideration the perspectives of the 

people they were intended to help, says UNC 

School of Public Health environmental sci-

ences and engineering professor Dr. Dale 

Whittington. Whittington has worked with 

fellow environmental sciences and engineer-

ing professor Dr. Donald Lauria and Dr. John 

Briscoe, former UNC School of Public Health 

professor of water resources and now World 

Bank country director for Brazil, to change 

this dynamic. In the mid-1980s, the three 
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countries, one that considers perspectives of 
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“In the 1960s, ’70s, and into the ’80s, engi-

neers working with national governments and 

development banks like the World Bank, the 

Asian Development Bank, and others, thought 

that the challenge of providing water for poor 

communities was simply one of deciding 

whether people should get conventional sys-

tems or so-called “appropriate technologies,” 

says UNC School of Public Health environ-

mental sciences and engineering professor 

Dr. Donald Lauria. “They decided how large 

the systems would be and what the designs 

would be. Communities themselves had little 

or no voice in the planning process. No one 

asked them what level of service they wanted, 

whether they were willing to pay more for a 

higher level of service, or even if they would 

use the system if it were built. Hundreds of 

millions of dollars were being invested, but 

decisions were based on untested assump-

tions. Over time, it became apparent that this 

top-down approach wasn’t working. After 

the systems were constructed, the targeted 

beneficiaries often didn’t use them, and they 

fell into disrepair.”

The reasons people didn’t use water sys-

tems were varied, Lauria says. Sometimes, 

fees to connect to systems were too high for 

them, or water utilities simply were not inter-

ested in connecting additional households. 

Other times, families already had solved their 

water supply problems by putting in rain 

catchment systems or private wells.

Lauria, Whittington and Briscoe and their 

developing country colleagues and students 

conducted surveys in communities where 
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ucts did not contain 

chlorine, but those 

that did were worri-

some from a health 

perspective. “I was 

on the National 

Drinking Water Ad-

visory Council for 

the Environmental 

Protection Agency 

(EPA) at the time 

and can tell you that our results and those 

of other scientists were the subject of intense 

discussion,” Christman says. “The quandary 

that’s set up is how to balance the risk between 

disinfection to control disease transmission 

and that created by the disinfection process 

itself. This debate continues today.” 

In 1979, the EPA began regulating triha-

lomethanes as a group and since then has 

established regulations for additional DBPs, 

including the principal chlorinated acids.

Christman and Johnson followed up their 

work with a series of studies to see whether 

other water disinfection methods, including 

using chloramines, chlorine dioxide and 

ozone, produced DBPs. To varying extents, 

Christman says, they all do. 

The team’s work in identifying many of 

the compounds created in the water dis-

infection process led both to regulation of 

those known to be harmful and to inves-

tigations by other scientists into whether 

more of the compounds were dangerous. In 

National Cancer Institute and EPA studies, 

a number of compounds turned out to be 

carcinogenic. Christman says that one com-

pound for which the team can claim joint 

discovery — MX, a cyclical organic structure 

are substances used to purify drinking water 
creating other dangers? that’s one of the big-

gest challenges the drinking water industry faces. 
It’s also one that carolina school of public health 
researchers are taking a lead to investigate. 
Many municipalities and companies that 

provide drinking water add chlorine to dis-

infect raw water, killing bacteria and other 

potentially harmful substances found in 

ground and surface water. As scientists have 

known for some time, chlorine reacts with 

substances in the water and forms byprod-

ucts that may be harmful to human health. 

These disinfection byproducts (DBPs) may 

be linked with bladder cancer, miscarriage 

and birth defects. Concern over such adverse 

health effects has grown in recent years as 

more DBPs have been identified. Officials 

who operate water treatment facilities grapple 

constantly with a critical question: how do 

you remove harmful substances from raw wa-

ter without creating new harmful substances 

in the process? The ongoing effort to answer 

that question depends on research into how 

DBPs form, how to detect them, which of 

them are harmful and what health impacts 

they can have. These questions drive some of 

the faculty and students in the Department of 

Environmental Sciences and Engineering.

Finding the source 
Carolina School of Public Health Environ-

mental Sciences and Engineering professor 

Dr. Russell Christman, now retired, did 

pioneering work on the detection of DBPs 

and the mechanisms of their formation. His 

interest was piqued in 1974 when Johannes 

Rook, a chemist at a water plant in Rotter-

dam, Netherlands, discovered chloroform 

(or trichloromethane) in the finished drink-

ing water of that city’s water plant. Rook 

hypothesized it was produced when the 

chlorine used for disinfection reacted with 

organic matter — extracts from leaves, bark, 

soil, etc., from the natural biosphere — in 

raw water. After U.S. Environmental Pro-

tection Agency Scientist John Bellar found 

chloroform in treated water in Cincinnati, 

Christman and his 

colleague, UNC 

School of Public 

Health Environ-

mental Sciences 

and Engineering 

Professor Dr. J. 

Donald Johnson, 

now retired, took 

up the challenge of 

discovering why. 

“Johnson was a world-class chlorine 

chemist,” Christman says. “His interests 

and mine in natural organic matter were a 

natural combination. Given the complex-

ity of natural organic matter and the great 

reactivity of chlorine, we suspected that 

there were many more products than chlo-

roform and that most of them would be 

more acidic.” Using mass spectroscopy and 

a modified extraction procedure, Johnson, 

Christman and their team ultimately found 

100 or more DBPs that presented potential 

health hazards.

“It established that most of the products 

were in fact polar acids, notably dichloroa-

cetic and trichloroacetic acids,” Christman 

explains. In other words, chlorine’s interac-

tion with natural organic matter was creating 

these compounds. In fact, many of the prod-

assessing the health risks 
of treated drinking water

b y  K a t h l e e n  K e a r n s

Dr. russell Christman

Dr. J. Donald Johnson

the work of unc researchers in identifying 
compounds created in the water disinfection 

process led to regulation of compounds known to 
be harmful and to investigations by other scientists 

into whether other compounds are dangerous.

Clean
water,
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the EPA is establishing a faster track to 

regulate chemicals newly found in drinking 

water. The agency has adopted many of the 

analytical methods Weinberg developed as 

the official methods that utilities and gov-

ernment laboratories must follow to generate 

the data used to regulate the compounds.

Weinberg and his Carolina colleagues 

also have evolved new procedures to mea-

sure some currently regulated haloacetic 

acids, including those containing bromine. 

Their methods generate very precise and 

reliable results, a level of accuracy essential 

to studying these compounds’ impacts on 

human health.

DBPs and pregnancy loss 
Since the 1970s, DBPs have been linked with 

cancers of the digestive and urinary tracts, 

particularly bladder cancer. The EPA has 

set regulatory levels aimed at limiting life-

time exposure. More recently, however, the 

potential risks of acute exposure also have 

raised concern, particularly in determining 

if DBPs might contribute to miscarriage 

or pregnancy loss. In 1998, a large cohort 

study in Northern California reported 

that pregnant women who consumed high 

levels of total trihalomethanes, one of the 

major classes of DBPs, suffered increased 

risk of pregnancy loss. In 2000, the EPA 

and the American Water Works Association 

Research Foundation asked an interdisci-

plinary team from Carolina to conduct a 

five-year, $3.5 million investigation into 

the issue. The conclusion that DBPs did not 

appear to increase the risk of pregnancy loss 

surprised the scientific community.

Dr. Philip Singer, 

director of the Drink-

ing Water Research 

Center and Daniel A. 

Okun Distinguished 

Professor of environ-

mental engineering, 

led the water side of 

the study; Dr. David 

A. Savitz, then chair 

of the Epidemiology 

Department at UNC and now professor of 

community and preventive medicine and 

director of the Institute for Epidemiology, 

Biostatistics and Prevention at Mount Sinai 

School of Medicine, led the reproductive 

health side. The team also included Wein-

berg, Dr. Amy H. 

Herring, associate 

professor of biosta-

tistics at Carolina’s 

School of Public 

Health, and Kath-

erine E. Hartmann, 

then  associate pro-

fessor of epidemi-

ology at the UNC 

School of Public 

Health and obstetrics and gynecology at the 

UNC School of Medicine, and now deputy 

director of the Institute for Medicine and 

Public Health at Vanderbilt University Medi-

cal Center in Nashville, Tenn.

The interdisciplinary approach was criti-

cal. “To address the concern with drinking 

water and reproductive health,” Savitz says, 

“it is essential to accurately measure both 

the exposure of concern (contaminants in 

drinking water) and the health outcome 

(pregnancy loss). That calls for a range of ex-

pertise, including drinking water engineer-

ing and chemistry, obstetrics, epidemiology 

and biostatistics.” Water utility personnel in 

the study communities also had a key role; 

they provided technical information, water 

samples and complementary data. 

The team chose three study locations: one 

where people were exposed to high levels of 

brominated DBPs, another where they were 

exposed to high levels of chlorinated DBPs 

and a third where exposure to either one was 

very low. The first two systems used chloram-

ines rather than chlorine 

for disinfection. This led 

the team to eliminate a 

problem in previous stud-

ies: when chlorine is used 

for disinfection, DBPs 

continue to form in the 

water distribution system, 

and DBP exposure can 

vary depending on how 

far a subject lives from the 

treatment plant. “People who live very close 

to where water is treated (with chlorine) are 

probably exposed to lower levels of DBPs 

and those far away to higher levels,” Singer 

explains. With chloramine disinfection, DBP 

exposure is relatively constant throughout 

the system. 

“We had very close monitoring of the 

subjects’ water quality,” Weinberg says. 

“We monitored the trihalomethanes, the 

haloacetic acids and the total organic halide 

(a surrogate measure for the sum of all or-

ganohalogen-containing DBPs) every week 

and were able to prove that we were captur-

ing the levels in all the consumers’ drinking 

water.” The study team also surveyed how 

much tap water and how much bottled water 

people drank and how much exposure they 

had through showering and bathing. 

The epidemiology team interviewed ap-

proximately 2,400 pregnant women about 

the course and outcomes of their pregnancies, 

conducted early pregnancy ultrasounds and, 

in some cases, reviewed medical records. By 

assessing exposure more carefully, and by 

bringing together environmental engineering 

and epidemiological expertise, the study team 

obtained results that were more valid than 

those of earlier studies. The result was a strik-

ingly different assessment: that high personal 

trihalomethane exposure did not increase risk 

of pregnancy loss.

Work in this 

area continues. 

Caroline Hoffman, 

a doctoral student 

in epidemiology, is 

using data from the 

study to determine 

whether DBP expo-

sures affect other 

reproductive health 

measures, including 

birth weight, preterm birth and infertility. Dr. 

Andrew Olshan, chair of the Department of 

Epidemiology, and colleagues at UNC and 

the EPA assessed DBPs and male reproductive 

health, one of the first epidemiologic studies 

of this relationship. The study generally found 

no association between exposure to levels of 

DBPs near or below regulatory limits and 

decreased semen quality in their study group. 

Study results are published online in Environ-

mental Health Perspectives at www.ehponline.

org/members/2007/10120/10120.pdf. n

that contains chlorine and oxygen — was “off 

the scale in the toxicology index.” 

“Fortunately, our work with Dr. Leif 

Kronberg, a visiting scientist from Abo 

Akademi University in Turku, Finland, 

established that MX concentrations in 

drinking water were a thousand times less 

than trihalomethanes,” Christman says. 

EPA began regulating more DBPs in the 

late 1980s. Epidemiologic studies followed, 

but they were plagued by the difficulty of de-

termining exactly what was in the water that 

study subjects were exposed to, given that 

both their water sources and the day-to-day 

levels of DBPs in that water would change. 

“You couldn’t sort out statistically whether 

these products were causing these health 

problems. Even animal toxicity tests are dif-

ficult to interpret as animals are exposed to 

single compounds, whereas people drink the 

entire DBP mixture,” Christman says. 

As other scientists wrestled with the health 

implications of the discoveries he’d helped 

make, Christman returned to his original 

research interest, the structures of natural 

organic matter. He estimates that only about 

half of the DBPs created when chlorine reacts 

with the organic matter in raw water have 

been identified to date. Since Christman 

completed his work, other researchers, no-

tably Dr. Susan Richardson of the EPA, have 

used the latest, most advanced instruments to 

help identify many more compounds. 

Detecting DBPs 
The search for DBPs continues at UNC with 

interdisciplinary teams. Analytical and envi-

ronmental chemist Dr. Howard S. Weinberg, 

assistant professor of environmental sciences 

and engineering, recently was asked by the 

EPA to look for what are called “emerging 

DBPs.” An expert toxicology review identi-

fied 50 potentially harmful compounds and 

asked Weinberg and colleagues to develop 

detection methods, then to look for them 

in drinking water treatment plants across 

the country. 

The team targeted plants that treat water 

high in organic material and/or bromide, 

which often occurs from saltwater intrusion 

or natural background. Chlorine can react 

with bromide and natural organic material 

to produce bromine- or iodine-containing 

compounds, which may have adverse health 

impacts even more significant than those as-

sociated with currently regulated DBPs. 

Weinberg’s role was to develop methods 

to detect emerging DBPs. He and his col-

leagues tracked occurrence of the 50 chosen 

compounds. They found 28 additional, 

previously unidentified DBPs as well. They 

also discovered, or in some cases confirmed, 

that while disinfectants other than chlorine 

(ozone, chlorine dioxide and chloramines) 

result in lower levels of the regulated DBPs, 

they create higher levels of several emerging 

DBPs than chlorine does. 

Though their impact on humans remains 

to be studied, the new compounds are highly 

toxic in animals, Weinberg says. “It turns out 

that the iodine-containing species are some-

times hundreds of times more toxic than the 

chlorine-containing ones, but they’re found 

at much lower levels. That means we need to 

be developing methods that are much more 

sensitive for these emerging contaminants. 

What we are learning is that if we find a toxic 

compound in drinking water today that 

doesn’t have iodine, we need to be prepared 

to go look for the iodine form, because it 

could be orders of magnitude more toxic 

than the ones we’re currently regulating or 

considering for future regulation.”

Weinberg has new projects underway to 

study implications of emerging DBPs on ani-

mal health. Meanwhile, the EPA is using the 

occurrence data he and his team collected to 

evaluate the next level of regulation. 

“Regulations we have in place now are 

based on science that took place in the 

1970s,” Weinberg says. Partly because of the 

work Weinberg did on the 50 compounds, 

Dr. andrew olshan

Dr. Philip Singer

officials who operate water treatment facilities 
grapple constantly with a critical question:  

how do you remove harmful substances from  
raw water without creating new harmful 

substances in the process? unc researchers  
are helping answer that question. 

TIP: Minimize the 
use of garbage 
disposals and save 
gallons of water. 

Throw food waste in a 
trash can, or better yet, 
start a compost pile. 
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that contains chlorine and oxygen — was “off 

the scale in the toxicology index.” 

“Fortunately, our work with Dr. Leif 

Kronberg, a visiting scientist from Abo 

Akademi University in Turku, Finland, 

established that MX concentrations in 

drinking water were a thousand times less 

than trihalomethanes,” Christman says. 

EPA began regulating more DBPs in the 
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problems. Even animal toxicity tests are dif-
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entire DBP mixture,” Christman says. 
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Detecting DBPs 
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DBPs.” An expert toxicology review identi-
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impacts even more significant than those as-

sociated with currently regulated DBPs. 

Weinberg’s role was to develop methods 

to detect emerging DBPs. He and his col-

leagues tracked occurrence of the 50 chosen 

compounds. They found 28 additional, 

previously unidentified DBPs as well. They 
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Though their impact on humans remains 

to be studied, the new compounds are highly 
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times hundreds of times more toxic than the 

chlorine-containing ones, but they’re found 
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sensitive for these emerging contaminants. 

What we are learning is that if we find a toxic 

compound in drinking water today that 

doesn’t have iodine, we need to be prepared 
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could be orders of magnitude more toxic 

than the ones we’re currently regulating or 
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Weinberg has new projects underway to 

study implications of emerging DBPs on ani-

mal health. Meanwhile, the EPA is using the 

occurrence data he and his team collected to 

evaluate the next level of regulation. 

“Regulations we have in place now are 

based on science that took place in the 

1970s,” Weinberg says. Partly because of the 

work Weinberg did on the 50 compounds, 

Dr. andrew olshan

Dr. Philip Singer

officials who operate water treatment facilities 
grapple constantly with a critical question:  

how do you remove harmful substances from  
raw water without creating new harmful 

substances in the process? unc researchers  
are helping answer that question. 

TIP: Minimize the 
use of garbage 
disposals and save 
gallons of water. 

Throw food waste in a 
trash can, or better yet, 
start a compost pile. 
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These are facts all too familiar to UNC 

School of Public Health researcher Dr. Mark 

Sobsey, Kenan Distinguished University 

Professor of environmental sciences and 

engineering. Sobsey works in the Dominican 

Republic, Cambodia, South Africa, Indo-

nesia, Ghana and Honduras with a team of 

UNC graduate students and post-docs to 

test the efficacy of simple household water 

filtration devices in removing waterborne 

pathogens and reducing the incidence of 

diarrheal disease. 

“Effective filtration technologies have 

the potential to bring safe drinking water to 

many people in developing countries around 

the world who don’t have access to it now,” 

says Sobsey, who also directs the School of 

Public Health’s Environmental Virology and 

Microbiology Laboratory. “We can tremen-

dously improve people’s health and quality 

of life if we can help them get a reliable 

source of clean, safe drinking water.”

Although point-of-use household water 

treatment filters have been used in devel-

oping countries since the 1990s, objective 

data on their effectiveness are scant. It’s for 

this reason that Sobsey and his team have 

been conducting randomized controlled 

trials and other prospective cohort studies 

of the effectiveness of different filter designs: 

porous ceramic filters, and also biosand 

filters — concrete or plastic containers that 

filter water through layers of biologically-ac-

tive gravel and sand. All are designed for use 

in even the most rudimentary of homes.

Results from studies of the ceramic and 

concrete biosand filters conducted by the 

UNC team last year in the Dominican Re-

public and Cambodia look promising. Both 

kinds of filters reduced the incidence of 

diarrhea by up to 40 percent in households 

that used them.

Dr. Joe Brown, who earned his doctoral 

degree in environmental sciences and engi-

neering from UNC in August 2007, led the 

Cambodian studies on the ceramic filters.

Research was conducted in Prek Thmey, 

a rice-farming village on the Bassac River, 

20 kilometers downstream from Phnom 

Penh — the country’s capital — and also 

downstream from one of the main outfalls 

for Phnom Penh’s open sewers. In this vil-

lage — the name of which means “new water” 

in Cambodian  — one in five children is sick 

with diarrhea at any given time.

One-hundred and eighty households in 

the community participated in the study, 

conducted in collaboration with Resource 

Development International, a Cambodian-

unc faculty and students travel to 

cambodia and the Dominican republic 

to study technologies to provide clean 

drinking water to those who need it most.

b y  e m i l y  J .  s m i t h

In developing countries throughout asia, africa 
and latin america, clean water can mean the 

difference between life and death. Worldwide, more 
than 1.8 million people — mostly children under 
five — die each year from diarrheal diseases, many 
of which are caused by unsafe water. 

a Cambodian man (left) transports clay water filters 
in a ceramic water filter factory near Phnom Penh 
run by resource Development international (rDiC), 
a Cambodian-based nonprofit organization. UNC 
scientists are conducting research on the filters in 
collaboration with rDiC. Ceramic filters are designed 
so that water passes through them but bacteria and 
viruses do not. each filter is tested and sold, at cost, 
for about $8, along with a plastic bucket to store fil-
tered water and a lid to go over the filter/bucket unit. 
a Cambodian worker (above) operates a hydraulic 
press mold that takes wet clay mixture and forms it 
into a pot-shaped filter. Filters are used in Cambodian 
homes like the one shown here (right). 
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In a second part to this study, 80 of the 

506 participating households still using their 

filters were matched with 80 households in a 

control group living in similar circumstances 

who had never had filters. In comparing the 

two groups, the study found that the group us-

ing filters had about 50 percent fewer cases of 

diarrheal disease than those without filters. 

A similar study of concrete biosand filter 

use in Cambodia is underway, directed by 

Kaida Liang, who earned her master’s degree 

in environmental sciences and engineering 

from UNC in August 2007. Those study 

results are due later this year.

Biosand filter use in the 
Dominican republic

UNC research on the efficacy of concrete 

biosand filters is also ongoing in the Do-

minican Republic. 

An initial field study of their effectiveness 

began in 2005 when UNC School of Public 

Health researchers recruited approximately 

180 households in two villages near Bonao, 

Dominican Republic, to participate in the 

project. They monitored households without 

filters for four months, assessing the rate 

of illness. Then, about half the houses (ap-

proximately 80) were given concrete biosand 

filters. All households then were monitored 

for another six months. The team’s initial 

analysis showed the filters reduced diarrheal 

disease among household members by an es-

timated 47 percent, including among highly 

vulnerable young children less than 5 years 

old. Field analyses conducted on more than 

100 household filters near Bonao also found 

that the filters reduced the amount of E. coli 

in the water by 93 percent. 

“Over time, as people use the filter, it gets 

better at filtering the water,” says Dr. Chris-

tine Stauber, who earned her doctoral degree 

in environmental sciences and engineering 

from UNC in August 2007 and helped direct 

the project. “This is because with time, a 

‘biolayer’ grows on the surface of the sand 

in the filter. As that biolayer gets thicker, it 

helps filter the water.” 

UNC School of Public Health researchers 

returned to Bonao in summer 2007 to learn 

whether people were still using the filters 

and whether the filters were still produc-

ing improved drinking water. Results are 

expected later this year.

Dr. Gloria Ortiz, a UNC postdoctoral fel-

low and native of the Dominican Republic 

who helped direct the project, said residents 

told her that the filters make a great differ-

ence in their lives.

“They told me they no longer worry about 

sick children who miss school, or about 

taking the children to the doctor or finding 

money to buy medications to treat diarrhea,” 

she says. “Many told me that since they’ve 

been using the filters, no one in their house 

had gotten a single case of diarrhea. This is 

a tremendous step in improving their health 

and well-being.”

UNC-based lab studies on the efficacy of 

biosand filters in removing E. coli bacteria 

and viruses found that when water is left in 

the sand filter for longer periods of time (10 

to 20 hours), more bacteria and viruses are 

removed from the water. 

“We’re conducting studies now to find 

out how long the pause time should be 

based nonprofit organization. Sixty received 

standard ceramic filters commonly distrib-

uted by nongovernmental organizations 

working in Cambodia; 60 received ceramic 

filters modified by UNC researchers to in-

crease virus removal; and 60 households (the 

“control” group) didn’t get filters.

“Technologies perform differently in the 

field than in the lab,” says Brown. “For this 

reason, it’s important to consider how they’re 

used when evaluating their effectiveness.”

Before distributing filters, UNC research-

ers collected baseline data from study par-

ticipants on water quality and source, water 

sanitation and hygiene practices, and socio-

economic indicators. After the filters were 

distributed, they made bi-weekly visits to 

households for 22 weeks, collecting samples 

of treated and untreated water in each house-

hold and health data on family members. 

Lab results from the study found that 

both ceramic-filter designs reduced E. coli 

bacteria by approximately 99 percent and 

MS2, a virus, by 90 to 99 percent. The pres-

ence of E. coli indicates the possible presence 

of fecal contaminants in a water sample and 

when ingested, pathogenic strains of it and 

similar pathogenic bacteria like Salmonella, 

Campylobacter and Shigella species are com-

mon causes of diarrhea.  

Ceramic water filters are designed so 

that filtered water flows into an enclosed 

five-gallon plastic bucket with a side tap to 

dispense clean water. 

 “The filters are not as effective as boiling 

water, but because filtered water is stored 

securely, it is less likely than boiled water to 

get re-contaminated by people putting their 

hands or utensils into it,” says Brown. 

In fact, safe water storage is one of the 

bonuses of these household water treatment 

filters.

“Village-scale water systems are great, but 

if people don’t have a tap in the house, they’re 

going to be out collecting water in a bucket 

and bringing it back to be stored. That’s where 

it gets contaminated,” says Brown.

Brown has been intensely involved in 

researching filters. In 2006, he also con-

ducted a study, funded by UNICEF and the 

World Bank, to explore the effectiveness of 

ceramic water filter use in households that 

had received one between 2002 and 2006 

from development organizations working 

in that area.

“Two nongovernmental organizations 

in Cambodia have put tens of thousands of 

these filters into households over the past 

four years, and UNICEF said, well, we’d re-

ally like to invest in this technology, but we 

need to know how effective they’ve been,” 

says Brown, explaining the reasoning for 

the study. 

Brown started the project by getting a list 

of all households that had received ceramic 

water filters from these organizations over 

the past four years. From that list, he ran-

domly selected 600 households across three 

provinces to participate in the study. Of 

these, 506 households were located, up to 

four years after receiving filters. 

“People who had more of an awareness of 

water and sanitation issues were more likely 

to continue using the filters,” says Brown. 

“Also, people who had bought their own 

filters were more likely to continue using 

them — they were more invested in the tech-

nology. A lot of people who had been given 

filters weren’t using them.”

Chhoun Bunnara (above, left) a Cambodian research 
colleague working with UNC scientists, shows a man 
how to use a ceramic filter. the man lives in the west-
central Cambodian village of Kampong lourng, a 
floating village on tonle Sap lake. 

Water passes through the porous ceramic filter (dia-
gram above) into a plastic receiving container, where 
it is dispensed via a tap to prevent re-contamination 
of the water. 

“Effective filtration technologies can bring safe 
drinking water to many people in developing 
countries who don’t have access to it now. We 
can tremendously improve people’s health and 
quality of life if we can help them get a reliable 

source of clean, safe drinking water.”
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Plastic and metal containers (below) store unfiltered water in a Dominican republic home. Water stored this way 
is prone to contamination. For this reason, biosand and ceramic water filters being tested by UNC researchers are 
designed so that filtered water flows into enclosed containers with side taps to dispense clean water. 
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ence in their lives.

“They told me they no longer worry about 
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 “The filters are not as effective as boiling 

water, but because filtered water is stored 

securely, it is less likely than boiled water to 

get re-contaminated by people putting their 

hands or utensils into it,” says Brown. 

In fact, safe water storage is one of the 

bonuses of these household water treatment 

filters.

“Village-scale water systems are great, but 

if people don’t have a tap in the house, they’re 

going to be out collecting water in a bucket 

and bringing it back to be stored. That’s where 

it gets contaminated,” says Brown.

Brown has been intensely involved in 

researching filters. In 2006, he also con-

ducted a study, funded by UNICEF and the 

World Bank, to explore the effectiveness of 
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had received one between 2002 and 2006 
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in that area.
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these filters into households over the past 

four years, and UNICEF said, well, we’d re-

ally like to invest in this technology, but we 

need to know how effective they’ve been,” 

says Brown, explaining the reasoning for 

the study. 

Brown started the project by getting a list 

of all households that had received ceramic 

water filters from these organizations over 

the past four years. From that list, he ran-

domly selected 600 households across three 

provinces to participate in the study. Of 

these, 506 households were located, up to 

four years after receiving filters. 

“People who had more of an awareness of 

water and sanitation issues were more likely 

to continue using the filters,” says Brown. 

“Also, people who had bought their own 

filters were more likely to continue using 

them — they were more invested in the tech-

nology. A lot of people who had been given 

filters weren’t using them.”

Chhoun Bunnara (above, left) a Cambodian research 
colleague working with UNC scientists, shows a man 
how to use a ceramic filter. the man lives in the west-
central Cambodian village of Kampong lourng, a 
floating village on tonle Sap lake. 

Water passes through the porous ceramic filter (dia-
gram above) into a plastic receiving container, where 
it is dispensed via a tap to prevent re-contamination 
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drinking water to many people in developing 
countries who don’t have access to it now. We 
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Plastic and metal containers (below) store unfiltered water in a Dominican republic home. Water stored this way 
is prone to contamination. For this reason, biosand and ceramic water filters being tested by UNC researchers are 
designed so that filtered water flows into enclosed containers with side taps to dispense clean water. 
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roofs of three school buildings. UNC vol-

unteers also designed a “foul-flush system” 

that captures the first rainwater that lands 

on each roof and diverts it away from the 

holding tanks. The first flush of water often 

contains dust, insects, bird waste and other 

debris that could compromise the holding 

tank water quality. After the water is flushed, 

it flows into the holding tanks. Ceramic fil-

ters are in each school classroom to further 

filter the water. 

Funding for the project came from the 

North Carolina and Cambodian Rotary 

Club chapters, the Student Global Health 

Committee, and many other donors, includ-

ing students and faculty in the UNC School 

of Public Health. 

The UNC chapter of Engineers Without 

Borders was founded in 2004 by Dr. Joe 

Brown, a 2007 doctoral degree graduate in 

environmental sciences and engineering 

and other graduate students in the School’s 

Department of Environmental Sciences and 

Engineering. More information about the 

organization can be found at www.unc.edu/

ewb-usa. A description of the Cambodia 

work is listed under “projects.” n

c a r o l i n a  s t u d E n t s  b r i n G  f r E s h  W a t E r  t o  c a m b o d i a n  s c h o o l  c h i l d r E n

Five students from the UNC School of Public 

Health set out in August 2006 to solve this 

problem — for 1,200 students at a primary 

school outside Phnom Penh, Cambodia. As 

members of the UNC chapter of Engineers 

Without Borders, UNC volunteers worked 

with the community of Dey Ut to create an 

alternative source for the school’s drinking wa-

ter, replacing an arsenic-contaminated well. 

Volunteers helped design and build a 

rainwater harvesting system and plan for the 

project’s sustainability through community 

involvement and education. Dr. Francis 

DiGiano, professor of environmental sci-

ences and engineering at Carolina’s School 

of Public Health, served as an advisor for 

the project. Numerous other UNC School 

of Public Health students helped plan and 

fundraise for the project.

Working with the Cambodian-

based nonprofit organization Re-

source Development International, 

volunteers in Cambodia helped 

build three 30,000 liter tanks fed 

by rainwater harvested from the 

to get improved performance and why 

the concentration of harmful microbes 

decreases when water is left in the filter for 

several hours,” says Mark Elliott, a doctoral 

student in environmental sciences and 

engineering who is overseeing the research 

and has directed more than a half-dozen 

biosand-filter lab studies since 2004.

Elliott hypothesized that the E. coli bac-

teria may stick to the particles of sand in the 

filter or that the biolayer on the surface of 

the filter may contribute to the microbial 

reductions.  

UNC-led research on the ef-

ficacy of plastic biosand filters is in 

developmental stages in Honduras, 

Ghana and Indonesia, says Sobsey. 

The projects are funded by Inter-

national Aid, a nongovernmental 

organization based in Michigan. A 

sustainability study of the biosand 

filter is underway in the Dominican 

Republic. This project is funded by 

the U.S. Agency for International 

Development (USAID).

“USAID has become a big pro-

moter of household water treat-

ment technology. However, they’re 

reluctant to support any tech-

nology that does not have the 

evidence of reducing diarrheal 

disease in the field,” says Sobsey. 

“They’re also interested in sustain-

able technologies. For this reason, 

we’ve conducted studies in places 

where they think they can most 

efficiently begin to introduce these filters 

and achieve large-scale coverage.” 

Sobsey notes that the ceramic and bio-

sand water filters are “something of a status 

symbol” in developing countries. “People 

can point to the filters and say, ‘Look, I have 

a water filter. It makes my water cleaner.’ 

People have a sense that their families are 

healthier because they have a water filter.” 

The filters also empower people at a 

household level to take responsibility for 

their water, Sobsey says. n

Carolina students bring fresh water 
to Cambodian school children

b y  e m i l y  J .  s m i t h

throughout many parts of asia, naturally- 
occurring arsenic in groundwater is a critical 

public health problem. chronic arsenic exposure has 
been linked to cancer of the skin and internal organs, 
lowered birth weights in babies, increased incidence  
of respiratory disease, hearing loss in children, 
impaired skin sensation and other health problems.

reed Palmer (left) poses with three 
Cambodian school children. Palmer was 
one of five UNC School of Public Health 
students who traveled to Cambodia in 
august 2006 to help create an alternative 
source of drinking water for the school 
in the community of Dey Ut. the existing 
source had been an arsenic-contaminated 
well. Naturally-occurring arsenic in 
groundwater is a critical public health 
problem throughout many parts of asia.

UNC School of Public Health students 

who volunteered in Cambodia include Dr. 

Joe Brown; angella rinehold and reed 

Palmer, both 2006 master’s degree gradu-

ates in environmental sciences and en-

gineering; Joshua Hunn, a 2007 master’s 

degree graduate in environmental sciences 

and engineering; and Jamie Perin, a doc-

toral candidate in biostatistics at UNC.yakira morillo and her daughter (above) stand-
ing next to their biosand filter in Jayaco, Bonao, 
Dominican republic. 

lab worker aideé liranzo de villar (below) processes 
water samples to detect bacterial contamination in 
the laboratory of Dr. mirna Peña de Guerra in Bonao, 
Dominican republic. 

unc researchers have been conducting 
randomized controlled trials of the 

effectiveness of porous ceramic filters and 
biosand filters that filter water through layers 

of biologically-active gravel and sand. both 
kinds of filters were found to reduce the 

incidence of diarrhea by up to 40 percent in 
households that used them.
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roofs of three school buildings. UNC vol-

unteers also designed a “foul-flush system” 

that captures the first rainwater that lands 

on each roof and diverts it away from the 

holding tanks. The first flush of water often 

contains dust, insects, bird waste and other 

debris that could compromise the holding 

tank water quality. After the water is flushed, 

it flows into the holding tanks. Ceramic fil-

ters are in each school classroom to further 

filter the water. 

Funding for the project came from the 

North Carolina and Cambodian Rotary 

Club chapters, the Student Global Health 

Committee, and many other donors, includ-

ing students and faculty in the UNC School 

of Public Health. 

The UNC chapter of Engineers Without 

Borders was founded in 2004 by Dr. Joe 

Brown, a 2007 doctoral degree graduate in 

environmental sciences and engineering 

and other graduate students in the School’s 

Department of Environmental Sciences and 

Engineering. More information about the 

organization can be found at www.unc.edu/

ewb-usa. A description of the Cambodia 

work is listed under “projects.” n

c a r o l i n a  s t u d E n t s  b r i n G  f r E s h  W a t E r  t o  c a m b o d i a n  s c h o o l  c h i l d r E n

Five students from the UNC School of Public 

Health set out in August 2006 to solve this 

problem — for 1,200 students at a primary 

school outside Phnom Penh, Cambodia. As 

members of the UNC chapter of Engineers 

Without Borders, UNC volunteers worked 

with the community of Dey Ut to create an 

alternative source for the school’s drinking wa-

ter, replacing an arsenic-contaminated well. 

Volunteers helped design and build a 

rainwater harvesting system and plan for the 

project’s sustainability through community 

involvement and education. Dr. Francis 

DiGiano, professor of environmental sci-

ences and engineering at Carolina’s School 

of Public Health, served as an advisor for 

the project. Numerous other UNC School 

of Public Health students helped plan and 

fundraise for the project.

Working with the Cambodian-

based nonprofit organization Re-

source Development International, 

volunteers in Cambodia helped 

build three 30,000 liter tanks fed 

by rainwater harvested from the 

to get improved performance and why 

the concentration of harmful microbes 

decreases when water is left in the filter for 

several hours,” says Mark Elliott, a doctoral 

student in environmental sciences and 

engineering who is overseeing the research 

and has directed more than a half-dozen 

biosand-filter lab studies since 2004.

Elliott hypothesized that the E. coli bac-

teria may stick to the particles of sand in the 

filter or that the biolayer on the surface of 

the filter may contribute to the microbial 

reductions.  

UNC-led research on the ef-

ficacy of plastic biosand filters is in 

developmental stages in Honduras, 

Ghana and Indonesia, says Sobsey. 

The projects are funded by Inter-

national Aid, a nongovernmental 

organization based in Michigan. A 

sustainability study of the biosand 

filter is underway in the Dominican 

Republic. This project is funded by 

the U.S. Agency for International 

Development (USAID).

“USAID has become a big pro-

moter of household water treat-

ment technology. However, they’re 

reluctant to support any tech-

nology that does not have the 

evidence of reducing diarrheal 

disease in the field,” says Sobsey. 

“They’re also interested in sustain-

able technologies. For this reason, 

we’ve conducted studies in places 

where they think they can most 

efficiently begin to introduce these filters 

and achieve large-scale coverage.” 

Sobsey notes that the ceramic and bio-

sand water filters are “something of a status 

symbol” in developing countries. “People 

can point to the filters and say, ‘Look, I have 

a water filter. It makes my water cleaner.’ 

People have a sense that their families are 

healthier because they have a water filter.” 

The filters also empower people at a 

household level to take responsibility for 

their water, Sobsey says. n

Carolina students bring fresh water 
to Cambodian school children

b y  e m i l y  J .  s m i t h

throughout many parts of asia, naturally- 
occurring arsenic in groundwater is a critical 

public health problem. chronic arsenic exposure has 
been linked to cancer of the skin and internal organs, 
lowered birth weights in babies, increased incidence  
of respiratory disease, hearing loss in children, 
impaired skin sensation and other health problems.

reed Palmer (left) poses with three 
Cambodian school children. Palmer was 
one of five UNC School of Public Health 
students who traveled to Cambodia in 
august 2006 to help create an alternative 
source of drinking water for the school 
in the community of Dey Ut. the existing 
source had been an arsenic-contaminated 
well. Naturally-occurring arsenic in 
groundwater is a critical public health 
problem throughout many parts of asia.

UNC School of Public Health students 

who volunteered in Cambodia include Dr. 

Joe Brown; angella rinehold and reed 

Palmer, both 2006 master’s degree gradu-

ates in environmental sciences and en-

gineering; Joshua Hunn, a 2007 master’s 

degree graduate in environmental sciences 

and engineering; and Jamie Perin, a doc-

toral candidate in biostatistics at UNC.yakira morillo and her daughter (above) stand-
ing next to their biosand filter in Jayaco, Bonao, 
Dominican republic. 

lab worker aideé liranzo de villar (below) processes 
water samples to detect bacterial contamination in 
the laboratory of Dr. mirna Peña de Guerra in Bonao, 
Dominican republic. 

unc researchers have been conducting 
randomized controlled trials of the 

effectiveness of porous ceramic filters and 
biosand filters that filter water through layers 

of biologically-active gravel and sand. both 
kinds of filters were found to reduce the 

incidence of diarrhea by up to 40 percent in 
households that used them.
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and over again)— as practiced on space ships 

for non-potable (non-drinking) purposes — is 

the ideal goal of water sustainability.” 

Membrane bioreactors may be a key to 

global water sustainability, says DiGiano, 

emphasizing a point that he and 13 other 

water experts from around the world agreed 

upon at a 2003 conference DiGiano orga-

nized at the Rockefeller Study and Confer-

ence Center in Bellagio, Italy. During this 

time, DiGiano was a Fulbright scholar at the 

Milan Polytechnical University studying Eu-

ropean membrane bioreactor technology. 

 “At the time, several western European 

countries had become early adopters of this 

technology, and the largest plant was in 

Brescia, Italy,” DiGiano says. “I think that 

the largest plant is now in the U.S., but in 

fact, European countries tend to experiment 

more willingly with new technologies than 

the U.S.”

The Bellagio group agreed that afford-

ability, small size and ease of operation make 

membrane bioreactors well-suited for water 

reclamation in developed and developing 

countries alike. While this technology has 

been available for about a decade, its poten-

tial for decentralized water reclamation in 

urban and suburban centers has been un-

dervalued. Membrane designs typically re-

quire far less space and have more aesthetic 

appeal than traditional wastewater treat-

ment facilities. Building small, decentralized 

membrane bioreactors avoids the expense 

of conveying water to a 

large, centralized waste-

water treatment plant 

and subsequent return 

by long reclaimed-water 

pipelines for local reuse. 

DiGiano also has in-

vestigated membrane 

technologies closer to 

home. Last year, he completed a pilot proj-

ect in Greensboro, N.C., to compare which 

low-pressure membrane technologies (mi-

crofiltration or ultrafiltration) could remove 

the most contaminants prior to treating the 

water with one of two high-pressure mem-

brane technologies (nanofiltration or reverse 

osmosis). Contaminants can clog mem-

branes and thus limit water f low through the 

filtration system.

“To carry the pasta analogy further, 

when membranes are used to treat waste-

water, some of the contaminants that are 

removed stick to the membrane surface, just 

as tomato sauce would stick to spaghetti or 

lasagna,” says DiGiano. “This prevents water 

from passing through and thus 

forces use of higher and higher 

pressure to produce the same 

amount of water each day.  As 

the ‘sauce’ builds up, it finally 

becomes necessary to stop the 

process and remove it by chemi-

cal means. So, the engineering 

goal is to minimize the rate at 

which this foulant layer builds 

up so as to limit the number 

of times each year that the en-

tire membrane system must be 

stopped and chemically cleaned 

to remove the ‘tomato sauce.’”

The fouling problem is par-

ticularly critical when nanofil-

tration or reverse osmosis are 

needed to produce very 

high-quality reclaimed 

water. These high pres-

sure membranes have 

very small openings 

through which almost-

pure water can pass,  

leaving behind more 

than 90 percent of the 

chemical contaminants and 99.9999 percent 

of viruses. 

In the Greensboro study, effluent from 

the conventional wastewater treatment plant 

was passed through a pilot plant containing 

low- and high-pressure membranes in series. 

The high-pressure membranes make pos-

sible high removals of organic contaminants 

that would otherwise not occur. In studying 

two low-pressure membrane pretreatment 

processes (ultrafiltration and microfiltra-

tion), DiGiano found that ultrafiltration 

(which has pores ten times smaller than 

microfiltration) was the better pretreat-

ment. “Still, some things passed through 

that caused fouling of the reverse osmosis 

membranes,” says DiGiano, “so there is still 

room for improvement.”

The study found that using either mi-

crofiltration or ultrafiltration in combina-

tion with high-pressure membranes (either 

nanofiltration or reverse osmosis) produced 

water with nearly complete elimination of 

viruses and greater than 90 percent removal 

of organic contaminants. 

The system tested in Greensboro is much 

more expensive than using low-pressure 

membranes alone, DiGiano says. “You need 

to apply a lot of pressure to push the water 

through very tight polymeric structures that 

reject viruses and trace organic chemicals. 

But the benefit is higher quality water that 

could expand the range of opportunities for 

water reclamation,” he says. n
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“Membranes are made of either synthetic 

organic polymer or inorganic ceramic ma-

terials that hold back contaminants but 

have pores or open spaces that allow water 

to pass,” DiGiano says. “They can remove 

high levels of particles, bacteria, viruses and 

trace organic chemicals from wastewater 

that is being reclaimed for reuse. Membrane 

technologies refer to the many ways that 

membrane material can be designed into 

large-scale treatment devices to purify mil-

lions of gallons of water each day.”

Treatment designs can be tailored to 

fit specific water reclamation objectives, 

DiGiano says. For instance, membranes de-

signed to remove bacteria and viruses can be 

used for treating reclaimed water intended for 

fighting fires in order to assure fire fighters 

of the water’s safety. Nearly all chemical con-

taminants can be removed by certain mem-

brane technologies to create reclaimed water 

fit for use even in microchip production.

“Membrane technology is essential to 

achieve the highest possible removal of trace 

levels of organic contaminants and viruses,” 

DiGiano points out. “This is necessary in 

California and Arizona, for example, where 

reclaimed water is returned to the ground-

water, and after natural purification and 

dilution with native groundwater, may even-

tually be withdrawn for water supply.”   

Membranes also can be used to improve 

upon conventional wastewater treatment 

techniques that depend on bacteria to bio-

degrade contaminants in the wastewater. 

In this process, known as “membrane bio-

reactor technology,” membrane materials 

are formed into hollow fibers or flat sheets. 

DiGiano likens the fibers to bundles of bu-

catini, or hollow spaghetti, and the sheets to 

layers of lasagna. Either fibers or sheets are 

submerged into a tank in which high con-

centrations of bacterial cells are present. 

“The membrane material holds back es-

sentially all bacteria as well as other smaller 

particles that would otherwise escape con-

ventional biological treatment plants,” Di-

Giano says. “This is an important advantage 

to this technology.”

Using membrane technology for water 

reclamation permits multiple uses of the same 

water, thus limiting withdrawals from clean 

drinking water resources.  “In this way, our 

water resources are better preserved or sus-

tained for future generations,” DiGiano says. 

(See water reclamation article on page 28.)  

“In the extreme, closed-loop water recycling 

(pure water, to wastewater, to pure water, over 

membrane technologies 
enable water reclamation

“membrane technology is essential to achieve the 
highest possible removal of trace levels of organic 

contaminants and viruses (from reclaimed water).”

TIP: Save water by 
choosing a fuel-
efficient vehicle.  It 
takes 44 gallons of 

water to refine one gallon 
of crude oil. 

membrane technologies have potential to 
purify reclaimed water for a multitude of 

uses, says Dr. francis DiGiano, professor of envi-
ronmental sciences and engineering at carolina’s 
school of public health, who has investigated these 
technologies for the last 15 years. 

Dr. Francis DiGiano (above) displays two membrane 
filter samples in his laboratory at the UNC School of 
Public Health. the filter on the right is a hollow fiber 
microfilter (low-pressure) membrane cartridge former-
ly used in a drinking water treatment plant. the filter 
on the left is a reverse osmosis (high pressure) mem-
brane unit. it is a small-scale unit designed for pilot-
testing in water treatment plants. Full-scale units are 
4 feet or longer and may be as large as 16 inches in 
diameter. membrane technologies such as these have 
potential to purify reclaimed water for a multitude of 
uses. a close-up of the membranes is shown right. 
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and over again)— as practiced on space ships 

for non-potable (non-drinking) purposes — is 

the ideal goal of water sustainability.” 

Membrane bioreactors may be a key to 

global water sustainability, says DiGiano, 

emphasizing a point that he and 13 other 

water experts from around the world agreed 

upon at a 2003 conference DiGiano orga-

nized at the Rockefeller Study and Confer-

ence Center in Bellagio, Italy. During this 

time, DiGiano was a Fulbright scholar at the 

Milan Polytechnical University studying Eu-

ropean membrane bioreactor technology. 

 “At the time, several western European 

countries had become early adopters of this 

technology, and the largest plant was in 

Brescia, Italy,” DiGiano says. “I think that 

the largest plant is now in the U.S., but in 

fact, European countries tend to experiment 

more willingly with new technologies than 

the U.S.”

The Bellagio group agreed that afford-

ability, small size and ease of operation make 

membrane bioreactors well-suited for water 

reclamation in developed and developing 

countries alike. While this technology has 

been available for about a decade, its poten-

tial for decentralized water reclamation in 

urban and suburban centers has been un-

dervalued. Membrane designs typically re-

quire far less space and have more aesthetic 

appeal than traditional wastewater treat-

ment facilities. Building small, decentralized 

membrane bioreactors avoids the expense 

of conveying water to a 

large, centralized waste-

water treatment plant 

and subsequent return 

by long reclaimed-water 

pipelines for local reuse. 

DiGiano also has in-

vestigated membrane 

technologies closer to 

home. Last year, he completed a pilot proj-

ect in Greensboro, N.C., to compare which 

low-pressure membrane technologies (mi-

crofiltration or ultrafiltration) could remove 

the most contaminants prior to treating the 

water with one of two high-pressure mem-

brane technologies (nanofiltration or reverse 

osmosis). Contaminants can clog mem-

branes and thus limit water f low through the 

filtration system.

“To carry the pasta analogy further, 

when membranes are used to treat waste-

water, some of the contaminants that are 

removed stick to the membrane surface, just 

as tomato sauce would stick to spaghetti or 

lasagna,” says DiGiano. “This prevents water 

from passing through and thus 

forces use of higher and higher 

pressure to produce the same 

amount of water each day.  As 

the ‘sauce’ builds up, it finally 

becomes necessary to stop the 

process and remove it by chemi-

cal means. So, the engineering 

goal is to minimize the rate at 

which this foulant layer builds 

up so as to limit the number 

of times each year that the en-

tire membrane system must be 

stopped and chemically cleaned 

to remove the ‘tomato sauce.’”

The fouling problem is par-

ticularly critical when nanofil-

tration or reverse osmosis are 

needed to produce very 

high-quality reclaimed 

water. These high pres-

sure membranes have 

very small openings 

through which almost-

pure water can pass,  

leaving behind more 

than 90 percent of the 

chemical contaminants and 99.9999 percent 

of viruses. 

In the Greensboro study, effluent from 

the conventional wastewater treatment plant 

was passed through a pilot plant containing 

low- and high-pressure membranes in series. 

The high-pressure membranes make pos-

sible high removals of organic contaminants 

that would otherwise not occur. In studying 

two low-pressure membrane pretreatment 

processes (ultrafiltration and microfiltra-

tion), DiGiano found that ultrafiltration 

(which has pores ten times smaller than 

microfiltration) was the better pretreat-

ment. “Still, some things passed through 

that caused fouling of the reverse osmosis 

membranes,” says DiGiano, “so there is still 

room for improvement.”

The study found that using either mi-

crofiltration or ultrafiltration in combina-

tion with high-pressure membranes (either 

nanofiltration or reverse osmosis) produced 

water with nearly complete elimination of 

viruses and greater than 90 percent removal 

of organic contaminants. 

The system tested in Greensboro is much 

more expensive than using low-pressure 

membranes alone, DiGiano says. “You need 

to apply a lot of pressure to push the water 

through very tight polymeric structures that 

reject viruses and trace organic chemicals. 

But the benefit is higher quality water that 

could expand the range of opportunities for 

water reclamation,” he says. n
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“Membranes are made of either synthetic 

organic polymer or inorganic ceramic ma-

terials that hold back contaminants but 

have pores or open spaces that allow water 

to pass,” DiGiano says. “They can remove 

high levels of particles, bacteria, viruses and 

trace organic chemicals from wastewater 

that is being reclaimed for reuse. Membrane 

technologies refer to the many ways that 

membrane material can be designed into 

large-scale treatment devices to purify mil-

lions of gallons of water each day.”

Treatment designs can be tailored to 

fit specific water reclamation objectives, 

DiGiano says. For instance, membranes de-

signed to remove bacteria and viruses can be 

used for treating reclaimed water intended for 

fighting fires in order to assure fire fighters 

of the water’s safety. Nearly all chemical con-

taminants can be removed by certain mem-

brane technologies to create reclaimed water 

fit for use even in microchip production.

“Membrane technology is essential to 

achieve the highest possible removal of trace 

levels of organic contaminants and viruses,” 

DiGiano points out. “This is necessary in 

California and Arizona, for example, where 

reclaimed water is returned to the ground-

water, and after natural purification and 

dilution with native groundwater, may even-

tually be withdrawn for water supply.”   

Membranes also can be used to improve 

upon conventional wastewater treatment 

techniques that depend on bacteria to bio-

degrade contaminants in the wastewater. 

In this process, known as “membrane bio-

reactor technology,” membrane materials 

are formed into hollow fibers or flat sheets. 

DiGiano likens the fibers to bundles of bu-

catini, or hollow spaghetti, and the sheets to 

layers of lasagna. Either fibers or sheets are 

submerged into a tank in which high con-

centrations of bacterial cells are present. 

“The membrane material holds back es-

sentially all bacteria as well as other smaller 

particles that would otherwise escape con-

ventional biological treatment plants,” Di-

Giano says. “This is an important advantage 

to this technology.”

Using membrane technology for water 

reclamation permits multiple uses of the same 

water, thus limiting withdrawals from clean 

drinking water resources.  “In this way, our 

water resources are better preserved or sus-

tained for future generations,” DiGiano says. 

(See water reclamation article on page 28.)  

“In the extreme, closed-loop water recycling 

(pure water, to wastewater, to pure water, over 

membrane technologies 
enable water reclamation

“membrane technology is essential to achieve the 
highest possible removal of trace levels of organic 

contaminants and viruses (from reclaimed water).”

TIP: Save water by 
choosing a fuel-
efficient vehicle.  It 
takes 44 gallons of 

water to refine one gallon 
of crude oil. 

membrane technologies have potential to 
purify reclaimed water for a multitude of 

uses, says Dr. francis DiGiano, professor of envi-
ronmental sciences and engineering at carolina’s 
school of public health, who has investigated these 
technologies for the last 15 years. 

Dr. Francis DiGiano (above) displays two membrane 
filter samples in his laboratory at the UNC School of 
Public Health. the filter on the right is a hollow fiber 
microfilter (low-pressure) membrane cartridge former-
ly used in a drinking water treatment plant. the filter 
on the left is a reverse osmosis (high pressure) mem-
brane unit. it is a small-scale unit designed for pilot-
testing in water treatment plants. Full-scale units are 
4 feet or longer and may be as large as 16 inches in 
diameter. membrane technologies such as these have 
potential to purify reclaimed water for a multitude of 
uses. a close-up of the membranes is shown right. 
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A good example of these dangers was chron-

icled in the book (and movie) A Civil Action, 

which was based on a spill of the chemical 

trichloroethylene (TCE) that contaminated  

groundwater in Woburn, Mass., and caused 

a cluster of leukemia cases. 

Cleaning up subsurface systems contami-

nated with chlorinated solvents, such as TCE, 

is one of the most difficult problems in the 

environmental sciences field, says Dr. Cass 

Miller, professor of environmental sciences 

and engineering at the UNC School of Public 

Health. “Such compounds are long-lived in 

the environment, of health concern at very 

low concentrations and devilishly difficult 

to remove once released into the subsur-

face.” Miller and colleagues have developed 

patented processes to remove chlorinated 

solvents like TCE and perchloroethylene 

(PCE) more effectively than current ap-

proaches can. During the last several years, 

they’ve been working to advance, improve 

and better understand this technology.

More than half of all Superfund sites are 

contaminated with TCE, Miller points out. 

(In 1980, Congress created the Superfund 

program to clean up the nation’s hazardous 

waste sites.) Many Department of Defense in-

stallations, including North Carolina’s Camp 

Lejeune, have groundwater contaminated 

with such chlorinated solvents. Cleaning up 

this kind of contamination presents a host of 

challenges. One is the nature of the solvents 

themselves: they’re heavier than water and 

tend to move downward because of gravity. 

“They tend to sink below the water table,” 

Miller says. “These contaminants can reach 

significant depths below the subsurface.” 

Because they move through ground-

water and spread 

through a variety of 

subsurface condi-

tions and materials 

that can’t be seen 

or completely char-

acterized — various 

mixtures of sand, 

silt, clay and rock —

their f low patterns 

are very compli-

cated. Solvents leave some of their mass be-

hind in clays and silts, and they can pond up 

on the surface of impermeable substances in 

the earth.

“This is what makes it so difficult to 

remediate,” Miller says. “Solvents trapped 

in porous materials such as sands, silts and 

clays beneath the earth’s surface can be a 

source of groundwater contamination and 

a threat to public health for over a hundred 

years if left unremediated.”

As water moves through a contaminated 

region, some toxins are dissolved into it and 

become threats to public health. “The com-

mon technology to remove such contami-

nants is called ‘pump and treat,’” Miller says. 

“A well is established between the contami-

nated region and any 

source of supply that 

you want to protect. 

As you pump that 

well, the idea is that 

you’ll remove water 

and contaminants 

from the source re-

gion. This hasn’t 

worked very well.”

Miller’s solution 

is to use brine, in this case, a calcium 

bromide mixture that is denser than both 

the solvents and water, to remediate a con-

taminated system. “We inject brine into the 

system, and because it’s denser, it can dis-

place some of the contaminants upward and 

More than half of the biosolids are applied 

to agricultural land, according to estimates. 

The rest are incinerated or spread on for-

est land or in landfills. Depending on how 

source sludge has been treated, biosolids may 

be pathogen-free (Class A), but most are cur-

rently treated by Class B processes, which do 

not destroy all pathogens. 

Both classes are allowed to be spread on 

agricultural land — biosolids, in fact, are 

considered a useful amendment in the soil. 

But the practice is not without controversy, 

and there are many restrictions on where 

and when Class B biosolids can be applied 

because of concerns about exposing humans 

to serious health risks. 

“We know bad things can happen when 

fecal matter with undesirable levels of patho-

gens is applied to agricultural land,” says Dr. 

Mark Sobsey, UNC Kenan Distinguished 

Professor of environmental sciences and 

engineering in the UNC School of Public 

Health. “Think of recent outbreaks of E. coli 

from contamination of spinach or lettuce 

because fecal matter from people or animals 

got on food which we eat raw. Pathogens can 

also migrate into groundwater.”

UNC School of Public Health research-

ers have investigated innovative treat-

ment methods that result in safer Class A 

biosolids and are developing a protocol to 

investigate health concerns that might be 

b y  K a t h l e e n  K e a r n s

b y  K a t h l e e n  K e a r n s

Cleaning contaminated 
groundwater more  
effectively

provide a barrier 

to prevent further 

vertical migra-

tion downward. If 

we mobilize these 

contaminants and 

move them down-

ward, and we have 

a brine layer as a 

barrier, then they’ll 

stop at the barrier. 

Then we can remove them with an extrac-

tion well.” The method uses a food-grade 

surfactant (a wetting agent) to move the 

contaminants downward.

Miller’s team recently tested the process 

in a field study at Dover Air Force Base in 

Delaware. “Nature is complicated,” he says, 

“and though we try to make complicated 

systems in the laboratory, the size and the 

complexity of those can never really mimic 

what’s in nature.” The Dover facility had an 

impermeable clay layer 40 feet beneath the 

surface, and the test area had double-steel 

barriers to prevent groundwater contamina-

tion outside of the test region. 

Funding was obtained from the National 

Institute of Environmental Health Sciences 

through UNC’s Superfund Basic Research 

Program; RETEC, a national environmental 

consulting firm; and the Dead Sea Bromide 

Group, an international partner. Miller’s 

team then deliberately contaminated the 

Dover site with PCE and attempted to re-

move it. This field study was instrumental 

in helping to mature their understanding 

and move them in the direction of further 

refinements to the process.

“We learned we were able to add brine to 

the system, achieve the densities we wanted 

to achieve, and were therefore able to control 

any mobilized PCE,” Miller says. “Impor-

tantly, we were able to recover the brine from 

the system efficiently and in economical 

concentrations. Unfortunately, we didn’t 

remove all the PCE. We’re doing follow-up 

work in the laboratory to further improve 

the process, understand the economics of 

the method through mathematical modeling 

and, along with our two partners, prepare 

for another field application.” n

reducing 
health risks 

of treated 
wastewater

Dr. Cass miller

sometimes, very harsh, dangerous chemicals 
are spilled, thrown or leaked into important 

drinking water sources. they are hard to remove 
from water, especially groundwater, and they can 
be deadly.

TIP: Dispose of household 
contaminants safely 
to avoid polluting 
groundwater. Collect old 

batteries, used antifreeze, paint 
and chlorinated solvents and 
take them to the landfill. 

the 16,000 municipal wastewater treatment 
plants in the united states produce about 6 

million tons of biosolids every year, and all those 
solids have to go somewhere.
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a cluster of leukemia cases. 

Cleaning up subsurface systems contami-

nated with chlorinated solvents, such as TCE, 

is one of the most difficult problems in the 

environmental sciences field, says Dr. Cass 

Miller, professor of environmental sciences 

and engineering at the UNC School of Public 

Health. “Such compounds are long-lived in 

the environment, of health concern at very 

low concentrations and devilishly difficult 

to remove once released into the subsur-

face.” Miller and colleagues have developed 

patented processes to remove chlorinated 

solvents like TCE and perchloroethylene 

(PCE) more effectively than current ap-

proaches can. During the last several years, 

they’ve been working to advance, improve 

and better understand this technology.

More than half of all Superfund sites are 

contaminated with TCE, Miller points out. 

(In 1980, Congress created the Superfund 

program to clean up the nation’s hazardous 

waste sites.) Many Department of Defense in-

stallations, including North Carolina’s Camp 

Lejeune, have groundwater contaminated 

with such chlorinated solvents. Cleaning up 

this kind of contamination presents a host of 

challenges. One is the nature of the solvents 

themselves: they’re heavier than water and 

tend to move downward because of gravity. 

“They tend to sink below the water table,” 

Miller says. “These contaminants can reach 

significant depths below the subsurface.” 

Because they move through ground-
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through a variety of 
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that can’t be seen 

or completely char-

acterized — various 

mixtures of sand, 

silt, clay and rock —
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cated. Solvents leave some of their mass be-

hind in clays and silts, and they can pond up 

on the surface of impermeable substances in 

the earth.

“This is what makes it so difficult to 

remediate,” Miller says. “Solvents trapped 

in porous materials such as sands, silts and 

clays beneath the earth’s surface can be a 

source of groundwater contamination and 

a threat to public health for over a hundred 

years if left unremediated.”

As water moves through a contaminated 

region, some toxins are dissolved into it and 

become threats to public health. “The com-

mon technology to remove such contami-

nants is called ‘pump and treat,’” Miller says. 

“A well is established between the contami-

nated region and any 

source of supply that 

you want to protect. 

As you pump that 

well, the idea is that 

you’ll remove water 

and contaminants 

from the source re-

gion. This hasn’t 

worked very well.”

Miller’s solution 

is to use brine, in this case, a calcium 

bromide mixture that is denser than both 

the solvents and water, to remediate a con-

taminated system. “We inject brine into the 

system, and because it’s denser, it can dis-

place some of the contaminants upward and 

More than half of the biosolids are applied 

to agricultural land, according to estimates. 

The rest are incinerated or spread on for-

est land or in landfills. Depending on how 

source sludge has been treated, biosolids may 

be pathogen-free (Class A), but most are cur-

rently treated by Class B processes, which do 

not destroy all pathogens. 

Both classes are allowed to be spread on 

agricultural land — biosolids, in fact, are 

considered a useful amendment in the soil. 

But the practice is not without controversy, 

and there are many restrictions on where 

and when Class B biosolids can be applied 

because of concerns about exposing humans 

to serious health risks. 

“We know bad things can happen when 

fecal matter with undesirable levels of patho-

gens is applied to agricultural land,” says Dr. 

Mark Sobsey, UNC Kenan Distinguished 

Professor of environmental sciences and 

engineering in the UNC School of Public 

Health. “Think of recent outbreaks of E. coli 

from contamination of spinach or lettuce 

because fecal matter from people or animals 

got on food which we eat raw. Pathogens can 

also migrate into groundwater.”

UNC School of Public Health research-

ers have investigated innovative treat-

ment methods that result in safer Class A 

biosolids and are developing a protocol to 

investigate health concerns that might be 
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a brine layer as a 

barrier, then they’ll 

stop at the barrier. 

Then we can remove them with an extrac-

tion well.” The method uses a food-grade 

surfactant (a wetting agent) to move the 

contaminants downward.

Miller’s team recently tested the process 

in a field study at Dover Air Force Base in 

Delaware. “Nature is complicated,” he says, 

“and though we try to make complicated 

systems in the laboratory, the size and the 

complexity of those can never really mimic 

what’s in nature.” The Dover facility had an 

impermeable clay layer 40 feet beneath the 

surface, and the test area had double-steel 

barriers to prevent groundwater contamina-

tion outside of the test region. 

Funding was obtained from the National 
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through UNC’s Superfund Basic Research 

Program; RETEC, a national environmental 

consulting firm; and the Dead Sea Bromide 

Group, an international partner. Miller’s 

team then deliberately contaminated the 

Dover site with PCE and attempted to re-

move it. This field study was instrumental 

in helping to mature their understanding 

and move them in the direction of further 

refinements to the process.

“We learned we were able to add brine to 

the system, achieve the densities we wanted 

to achieve, and were therefore able to control 

any mobilized PCE,” Miller says. “Impor-

tantly, we were able to recover the brine from 

the system efficiently and in economical 

concentrations. Unfortunately, we didn’t 

remove all the PCE. We’re doing follow-up 

work in the laboratory to further improve 

the process, understand the economics of 

the method through mathematical modeling 

and, along with our two partners, prepare 

for another field application.” n
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sometimes, very harsh, dangerous chemicals 
are spilled, thrown or leaked into important 

drinking water sources. they are hard to remove 
from water, especially groundwater, and they can 
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TIP: Dispose of household 
contaminants safely 
to avoid polluting 
groundwater. Collect old 

batteries, used antifreeze, paint 
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take them to the landfill. 
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plants in the united states produce about 6 
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related to the application of biosolids on 

agricultural fields.

Sobsey and Dr. Michael Aitken, chair of 

the School’s Department of Environmental 

Sciences and En-

gineering, recently 

completed a project 

for the city of Co-

lumbus, Ga., to in-

vestigate whether a 

conventional sludge 

treatment process 

could be adapted 

to produce Class A 

biosolids. In most 

sewage treatment 

plants today, wastewater goes through a 

multi-step process that aerates it and allows 

impurities to settle in a series of basins. 

What settles out contains biodegradable 

solid material that can attract vectors of 

disease (such as insects or rodents) and so 

must be treated before being released into 

the environment.  

“Usually, the treatment is another bio-

logical process, referred to as the digestion 

process,” Sobsey explains. “In many places, 

that process is done without oxygen at mod-

erate temperatures — either ambient outdoor 

temperatures or a little higher. While that 

process is reasonably effective at degrading 

some of the organic matter in sludge and 

making it more stable, it doesn’t do much to 

kill off pathogens.”

Billy Turner, president of Columbus Water 

Works in Georgia, earned a master’s degree 

in environmental sciences and engineering 

from Carolina and was well acquainted with 

the expertise on tap here. With funding from 

the Environmental Protection Agency (EPA), 

Columbus Water Works invited Aitken and 

Sobsey to investigate whether using higher 

temperatures — a process called thermophilic 

anaerobic digestion — would meet the EPA’s 

standards for producing Class A biosolids.

Thermophilic anaerobic digestion de-

grades organic matter and reduces pathogens 

through the combined effects of biological 

activity and exposure to temperatures in the 

mid-50s Celsius. The process has been well 

known for several decades, and laboratory 

and field studies have documented that it 

reduces disease-causing microorganisms to 

very low levels. 

The problem, Sobsey says, was that “the 

way it’s typically carried out does not al-

low for all the sludge to be exposed to the 

higher-temperature digestion process long 

enough to have its load of pathogens suf-

ficiently reduced. The project in Columbus 

intended to document that if the process was 

applied in such a way that all of the sludge 

could get exposed to the digestion process 

at thermophilic temperatures for a sufficient 

period of time, then indeed it would have its 

pathogen content dramatically reduced to 

the low levels EPA requires to be considered 

a Class A process.”

Aitken and Sobsey first ran experiments 

in the laboratory to document performance 

of the process. A national environmental 

engineering firm, Brown and Caldwell, took 

time and temperature conditions Aitken and 

Sobsey determined to be adequate and de-

signed a prototype system at the Columbus 

plant to meet them. Modifications ensured 

that all the sludge would be treated at known 

temperatures for a known period of time, 

long enough to get rid of the pathogens.  

Aitken and Sobsey documented that at 

the end of the modified process, the biosol-

ids were free of viruses, bacteria and para-

sites. The EPA approved Columbus Water 

Works’ method as a Class A procedure. The 

prototype system received an award for ex-

cellence in environmental engineering from 

the American Academy of Environmental 

Engineers. 
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“We suspect the process will become 

more widespread, and of course, that was the 

goal,” Sobsey says. “A lot more utilities will 

be able to make only minor modifications to 

their processes and have the benefits of being 

able to get Class A sludge.”

Developing protocols 
Aitken also has been working with Dr. 

Steven Wing, UNC School of Public Health 

associate professor of epidemiology, to 

develop protocols for investigating reports 

of health concerns that may be related to 

the application of biosolids on agricultural 

fields. “What’s driven both projects is the 

underlying concern that potential human-

health impacts of land application of bio-

solids have really not been well established,” 

Aitken says. “Municipalities like Columbus 

are much more interested in producing 

Class A biosolids because, by destroying 

the pathogens, they have removed a sig-

nificant health concern.” Complaints about 

land application of Class B biosolids have 

been so vociferous in some areas that some 

communities have prohibited the practice, 

Aitken notes. 

Wing, the principal investigator for the 

project, says that some people who live 

near sites where biosolids have been ap-

plied report respiratory, gastrointestinal and 

dermatologic problems that they attribute 

to exposure to pollutants that migrate off-

site. Biosolids contain nutrients and have 

value for the soil for agriculture, he notes, 

but they also can contain endotoxins, live 

pathogens, metals and chemicals that run 

off from streets or are flushed down the 

drain by industry. “When the material is 

applied to land, it can in some situations 

move off-site in the air. It’s also possible that 

when it rains, the material could migrate 

down into groundwater or run off into local 

surface water.”

The protocol on which the team is work-

ing includes a health questionnaire that 

could be administered by a responding 

agency, such as a health department. It also 

includes various means to acquire informa-

tion about sources of sludge; how sludge was 

treated, stored and applied; 

and its potential to migrate 

off-site. “We’re also includ-

ing guidelines that could be 

used by an agency if they felt they needed to 

go on-site and investigate through inspec-

tion and other measures,” Wing says. The 

information that’s gathered also could be 

entered into a large database, which would 

facilitate an epidemiological study of links 

between biosolids and health. The project is 

funded by the Water Environment Research 

Foundation, a research agency supported by 

various wastewater utilities, state agencies, 

industries and consulting firms, as well as 

by the EPA. n

unc school of public health researchers 
have found that treating sludge with a process 

called thermophilic anaerobic digestion  
removed all viruses, bacteria and parasites.

Dr. michael aitken

UNC researchers recently completed 
a project for the city of Columbus, 
Ga., exploring whether a process 
called thermophilic anaerobic diges-
tion could reduce the number of 
disease-causing microorganisms in 
sludge treated by this process. they 
found that the process removed all 
viruses, bacteria and parasites from 
the sludge. the thermophilic anaero-
bic digester prototype in Columbus 
(right) was constructed by modifying 
a conventional sludge treatment 
processing system.

approximately 3 million tons of biosolids (treated sludge) produced by U.S. wastewater treatment plants are 
applied to agricultural land each year. UNC researchers are investigating innovative treatment methods that result 
in safer Class a biosolids and are developing a protocol to investigate health concerns that might be related to the 
application of biosolids on agricultural fields. 

TIP: Keep your septic 
system in good working 
order. Mow the septic 
field often, inspect 

your tank annually and pump 
it out at least every three 
to five years. Failing septic 
systems leach organic wastes 
that can cause excessive algae 
growth and disease-producing 
pathogens in water sources. 

more than 7,200 North Carolina wastewater 
treatment plant operators owe their training 
to Dr. Donald Francisco, clinical professor 
emeritus of environmental sciences and 
engineering at the UNC School of Public 
Health. Francisco coordinated the North 
Carolina annual School for Wastewater 
treatment Plant operators for 32 years 

(1971 to 2003). 
the curriculum 
and instructors 
are approved 
and selected by a 
committee of the 
N.C. Water envi-
ronment asso-
ciation. Francisco 
chaired that com-

mittee for 33 years. in 2003, in recognition 
of his service, the N.C. chapter of the ameri-
can Water Works association and Water 
environment association, named Francisco 
the first recipient of a new award named in 
his honor — the “Donald e. Francisco educa-
tor of the year award.” n

Dr. Donald Francisco

unc faculty train 
north carolina 

wastewater  
treatment plant 

operators
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related to the application of biosolids on 

agricultural fields.

Sobsey and Dr. Michael Aitken, chair of 

the School’s Department of Environmental 

Sciences and En-

gineering, recently 

completed a project 

for the city of Co-

lumbus, Ga., to in-

vestigate whether a 

conventional sludge 

treatment process 

could be adapted 

to produce Class A 

biosolids. In most 

sewage treatment 

plants today, wastewater goes through a 

multi-step process that aerates it and allows 

impurities to settle in a series of basins. 

What settles out contains biodegradable 

solid material that can attract vectors of 

disease (such as insects or rodents) and so 

must be treated before being released into 

the environment.  

“Usually, the treatment is another bio-

logical process, referred to as the digestion 

process,” Sobsey explains. “In many places, 

that process is done without oxygen at mod-

erate temperatures — either ambient outdoor 

temperatures or a little higher. While that 

process is reasonably effective at degrading 

some of the organic matter in sludge and 

making it more stable, it doesn’t do much to 

kill off pathogens.”

Billy Turner, president of Columbus Water 

Works in Georgia, earned a master’s degree 

in environmental sciences and engineering 

from Carolina and was well acquainted with 

the expertise on tap here. With funding from 

the Environmental Protection Agency (EPA), 

Columbus Water Works invited Aitken and 

Sobsey to investigate whether using higher 

temperatures — a process called thermophilic 

anaerobic digestion — would meet the EPA’s 

standards for producing Class A biosolids.

Thermophilic anaerobic digestion de-

grades organic matter and reduces pathogens 

through the combined effects of biological 

activity and exposure to temperatures in the 

mid-50s Celsius. The process has been well 

known for several decades, and laboratory 

and field studies have documented that it 

reduces disease-causing microorganisms to 

very low levels. 

The problem, Sobsey says, was that “the 

way it’s typically carried out does not al-

low for all the sludge to be exposed to the 

higher-temperature digestion process long 

enough to have its load of pathogens suf-

ficiently reduced. The project in Columbus 

intended to document that if the process was 

applied in such a way that all of the sludge 

could get exposed to the digestion process 

at thermophilic temperatures for a sufficient 

period of time, then indeed it would have its 

pathogen content dramatically reduced to 

the low levels EPA requires to be considered 

a Class A process.”

Aitken and Sobsey first ran experiments 

in the laboratory to document performance 

of the process. A national environmental 

engineering firm, Brown and Caldwell, took 

time and temperature conditions Aitken and 

Sobsey determined to be adequate and de-

signed a prototype system at the Columbus 

plant to meet them. Modifications ensured 

that all the sludge would be treated at known 

temperatures for a known period of time, 

long enough to get rid of the pathogens.  

Aitken and Sobsey documented that at 

the end of the modified process, the biosol-

ids were free of viruses, bacteria and para-

sites. The EPA approved Columbus Water 

Works’ method as a Class A procedure. The 

prototype system received an award for ex-

cellence in environmental engineering from 

the American Academy of Environmental 

Engineers. 
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“We suspect the process will become 

more widespread, and of course, that was the 

goal,” Sobsey says. “A lot more utilities will 

be able to make only minor modifications to 

their processes and have the benefits of being 

able to get Class A sludge.”

Developing protocols 
Aitken also has been working with Dr. 

Steven Wing, UNC School of Public Health 

associate professor of epidemiology, to 

develop protocols for investigating reports 

of health concerns that may be related to 

the application of biosolids on agricultural 

fields. “What’s driven both projects is the 

underlying concern that potential human-

health impacts of land application of bio-

solids have really not been well established,” 

Aitken says. “Municipalities like Columbus 

are much more interested in producing 

Class A biosolids because, by destroying 

the pathogens, they have removed a sig-

nificant health concern.” Complaints about 

land application of Class B biosolids have 

been so vociferous in some areas that some 

communities have prohibited the practice, 

Aitken notes. 

Wing, the principal investigator for the 

project, says that some people who live 

near sites where biosolids have been ap-

plied report respiratory, gastrointestinal and 

dermatologic problems that they attribute 

to exposure to pollutants that migrate off-

site. Biosolids contain nutrients and have 

value for the soil for agriculture, he notes, 

but they also can contain endotoxins, live 

pathogens, metals and chemicals that run 

off from streets or are flushed down the 

drain by industry. “When the material is 

applied to land, it can in some situations 

move off-site in the air. It’s also possible that 

when it rains, the material could migrate 

down into groundwater or run off into local 

surface water.”

The protocol on which the team is work-

ing includes a health questionnaire that 

could be administered by a responding 

agency, such as a health department. It also 

includes various means to acquire informa-

tion about sources of sludge; how sludge was 

treated, stored and applied; 

and its potential to migrate 

off-site. “We’re also includ-

ing guidelines that could be 

used by an agency if they felt they needed to 

go on-site and investigate through inspec-

tion and other measures,” Wing says. The 

information that’s gathered also could be 

entered into a large database, which would 

facilitate an epidemiological study of links 

between biosolids and health. The project is 

funded by the Water Environment Research 

Foundation, a research agency supported by 

various wastewater utilities, state agencies, 

industries and consulting firms, as well as 

by the EPA. n

unc school of public health researchers 
have found that treating sludge with a process 

called thermophilic anaerobic digestion  
removed all viruses, bacteria and parasites.
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UNC researchers recently completed 
a project for the city of Columbus, 
Ga., exploring whether a process 
called thermophilic anaerobic diges-
tion could reduce the number of 
disease-causing microorganisms in 
sludge treated by this process. they 
found that the process removed all 
viruses, bacteria and parasites from 
the sludge. the thermophilic anaero-
bic digester prototype in Columbus 
(right) was constructed by modifying 
a conventional sludge treatment 
processing system.

approximately 3 million tons of biosolids (treated sludge) produced by U.S. wastewater treatment plants are 
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the first recipient of a new award named in 
his honor — the “Donald e. Francisco educa-
tor of the year award.” n

Dr. Donald Francisco

unc faculty train 
north carolina 

wastewater  
treatment plant 

operators
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travel from the treatment plant to homes 

and businesses, and how pure is the H2O 

that comes out of the tap? These are ques-

tions that Dr. Francis DiGiano, professor of 

environmental sciences and engineering at 

Carolina’s School of Public Health, has spent 

his career answering.

“Our research has shown that water qual-

ity can deteriorate within drinking water 

distribution systems. Although epidemio-

logical evidence is still scant, poor quality 

water can expose water customers unneces-

sarily to health risks such as bacterial infec-

tion,” says DiGiano.

The most well-documented water quality 

problems in distribution systems are loss of 

disinfecting power and subsequent re-growth 

of bacteria, notes DiGiano, who has worked 

with North Carolina water municipalities 

in Raleigh, Durham, Cary, Greenville and 

Carthage, among others, to study the issue. 

His research involves determining the “resi-

dence time” of water in a distribution system 

(the length of time it takes water to travel 

through the distribution system) 

and also measuring chlorine levels 

in the water. Chlorine has been 

used by water municipalities to 

disinfect drinking water since the 

early 1900s. Its introduction dra-

matically reduced the incidence of 

waterborne disease in this country 

and is considered one of the great 

public health successes of this 

century. Research has shown, however, that 

when chlorine levels in the water distribution 

system decline, bacteria can grow. 

Many utilities, including some in North 

Carolina, have switched from “free chlo-

rine” to “combined chlorine” for water 

disinfection to prevent formation of disin-

fection byproducts (see p. 34). While com-

bined chlorine is supposed to last longer in 

the distribution system than free chlorine, 

DiGiano has measured considerable loss in 

some parts of distribution systems he has 

investigated. This means that we may be ex-

posed to bacteria in the water we drink.

“The cause-and-effect relationship be-

tween bacterial re-growth and specific 

water quality parameters has not been well 

established because many interdependent 

variables are involved. Clearly, the loss of 

disinfectant, which is closely linked with 

long residence time, is a very important 

factor,” DiGiano says “Additionally, pipe 

materials, temperature, length of time the 

water stays in the distribution system, use 

of storage tanks, presence of biodegradable 

organic matter in the water, type of disin-

fectant used, and the inactivation rate of 

disinfectant all are important.”

The aging water distribution infrastructure 

in the United States also plays a role in the 

re-growth of bacteria in pipes. More than 20 

percent of pipes in the United States are over 

40 years old. It’s much higher in cities with 

populations of 100,000 or more, where more 

than 40 percent of pipes are older than 40 

years. In fact, 6 to 10 percent of the pipes in cit-

ies are more than 80 years old, DiGiano says. 

Made of cast iron, older pipes are prone to 

corrosion. Over time, these older pipes can 

develop layers of encrusted corrosion inside 

them that slow or block water flow and pro-

vide crevices where bacteria can hide. Equally 

important, corrosion-induced reactions cause 

both free chlorine and combined chlorine to 

disappear, a finding that DiGiano observed 

both in the laboratory and in several North 

Carolina distribution systems he has studied. 

This was the subject of a paper he published 

with the American Water Works Association 

in 2005 along with graduate student, Weidong 

Zhang, that won the association’s annual best 

paper award. The paper is available online at 

www.awwa.org.  

In the United States, pipes installed today 

are made either of cement-lined ductile iron 

or polyvinyl chloride (PVC). Corrosion is less 

likely with cement linings and completely 

eliminated with PVC. However, PVC pipes 

are not used in the large diameters 

needed by many cities. 

They are also subject 

to chemical intrusion 

and may be more apt 

to break, increas-

ing the chances for 

bacterial contami-

nation to the sys-

tem, DiGiano says.

Regardless of pipe material, prolonged 

time in the pipes causes water quality dete-

rioration. Long water pipelines, caused by 

suburban sprawl, increases the time water is 

in the pipes, decreases chlorine residuals in 

water distribution systems and increases the 

likelihood of bacterial growth.

“In Greenville, South Carolina, for ex-

ample, water has to travel 40 miles to get 

to homes across the city from where it’s 

treated,” DiGiano says.

One solution to this problem might be to 

build “booster” treatment plants in U.S. cit-

ies where water has to travel long distances, 

he says. 

Dual water systems 
Since cast iron pipe replacement programs 

are underway in many U.S. cities, another 

option is to replace corroded pipes with 

“dual water systems.” One set of pipes 

carries reclaimed wastewater treated for 

non-potable (non-drinking) uses, like toilet-

flushing, irrigation and fighting fires; an-

other smaller set of pipes carries drinking 

water. Even more feasible is use of dual water 

systems in new communities. 

Dual water systems could result in high-

er-quality drinking water, notes Dr. Daniel 

Okun, Kenan Distinguished University 

Professor Emeritus of environmental engi-

neering at UNC, who 

developed the dis-

tribution design.

The key idea in 

reducing pipe di-

ameters in drink-

ing water systems 

is to shift the fire 

protection func-

tion from potable 

water to the re-

claimed water supply. “Water distribution 

systems in U.S. cities have been designed 

to meet fire code, so the diameter of pipes 

is much greater than it has to be to provide 

homes and businesses with what they need 

for daily use,” Okun says. “Since fires don’t 

happen all the time, water spends a long time 

getting from where it’s treated to where it’s 

consumed, and the longer it spends in the 

pipe, the more time it has for reactions to 

occur that degrade the quality.” n

Get tiNG  
Wat er to 
YoUr ta p

unc researchers study ways to improve water 

distribution systems to maintain integrity of drinking 

water; Dual water systems may provide solution

many efforts are made by water treatment 
facilities across the united states to purify 

water meant for drinking. but when water leaves 
treatment plants, do the pipes that carry it maintain 
its integrity? how long does it take for water to 

unc school of public health research has shown 
that water quality can deteriorate within drinking 

water distribution systems. poor quality water has the 
potential to expose water customers unnecessarily to 

health risks such as bacterial infection.

TIP: Hot water pipes are likely to 
have more corrosion. To avoid 
contaminants that may be in 
drinking water, let the water run for 

several minutes on the first draw in the 
morning. Never drink from the hot water 
faucet or use this water for cooking. 

features & news

elliott DuBose, age 6 (above), takes a slurp from a 
drinking fountain after a football game. 

Cast-iron pipes (like the one to the left) are prone to 
corrosion over time. layers of encrusted corrosion 
inside pipes can slow or block water flow and provide 
crevices where bacteria can hide. UNC researchers 
are working with North Carolina water municipalities 
to study this issue.
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“I was shocked at what I saw — sewage in the 

streets and highly contaminated, commu-

nity water barrels,” says White, who was an 

undergraduate at the University of Missouri-

Rolla at the time. 

The experience changed his life — and he 

has changed the lives of others throughout 

the world.

In 1993, while earning a master’s degree at 

UNC’s School of Public Health, White and 

fellow student Marla Smith-Nilson founded 

WaterPartners International, a charitable 

organization dedicated to improving water 

supply and sanitation conditions of people 

living in developing countries. 

Today, WaterPartners International col-

laborates with local, non-governmental 

organizations (NGOs) in Africa, Asia and 

Central America to help water-poor com-

munities build cost-effective, sustainable 

water systems.

Funded primarily by grants and private 

donations, WaterPartners holds annual Water 

for Life fundraising dinners in cities across the 

United States. The dinners, started by White 

in 1990, laid the foundation for the organi-

zation and earned White the support of his 

Chapel Hill classmates and teachers.

“In Gary’s first year (at Carolina’s School 

of Public Health), it quickly became ap-

parent that he had tremendous leadership 

skills,” says Dr. Donald Lauria, professor 

of environmental sciences and engineering 

at Carolina and White’s academic adviser. 

“During one of the school breaks, Gary led 

a group of graduate students to the capital 

city of Honduras. He had convinced them 

to spend their own money for travel costs. 

When I learned of it, I was enormously 

impressed.”  

White had planned to let Catholic Relief 

Services determine the students’ activities in 

the slums of Tegucigalpa. But when Lauria 

heard about the trip, he suggested the stu-

dents collect data on the rate people arrived 

at public water points called standposts.  

Lauria, who studies community water 

supply and sanitation in developing coun-

tries, knew that water f lowed from these 

outdoor faucets intermittently and that the 

users — poor people with no other water 

source — often had to wait hours for the 

water to come on. “Sometimes the water 

would come on in the middle of the night, 

and people would jump out of bed to go col-

lect it in buckets,” he says.

Lauria recommended the students track 

the kinds of containers people brought to the 

standposts, size of the containers, how long 

it took to fill them, how many people came 

for water, and how many waited in line. Stu-

dents collected these data from early morn-

ing to late at night in a part of the city where 

the urban landscape changes quickly to 

rural. White later analyzed the data, which 

formed the basis for his master’s thesis. 

White and Smith-Nilson tapped expertise 

at the School to help guide WaterPartners 

International. The first advisory board 

included Lauria and other UNC faculty 

renowned worldwide for their water exper-

tise, including environmental sciences and 

engineering professors Drs. Daniel Okun, 

Francis DiGiano, Dale Whittington, Philip 

Singer and David Moreau.

“Our role was to challenge Gary, Marla 

and other students to think about what was 

unique about their organization compared 

to other NGOs,” says Lauria. 

Other organizations gave communi-

ties new water systems — often poorly de-

signed — as gifts, preventing the communities 

SCHool projeCt  
GroWS iNto aCCl aimed 

Waterpartners
international

b y  c h r i s  p e r r y

During a trip to 
Guatemala in 

the 1980s, Gary White 
took a side trip to a 
slum in Guatemala city.  
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an ethiopian girl (left) pauses for a drink while  
collecting water from a new hand pump in tigray,  
a region in northern ethiopia bordering Sudan  
and eritrea.

rashana and maizabeen of vinayakngar, 
Hyderabad, india (above), are two beneficiaries of a 
WaterPartners international project in their commu-
nity. Here, they demonstrate how they carried water 
before their community had a water connection.P
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from becoming self-sufficient. “Many parts of 

the world are littered with hundreds of thou-

sands of water systems that don’t work,” Lauria 

says. “What needs to be done is to help local 

communities become more self-sufficient.”

WaterPartners helps communities im-

prove their own water resources by locating 

and certifying partner organizations in 

developing countries — mostly NGOs — that 

manage water projects with community-

member involvement. Partner organizations 

mobilize the community, organizing local 

water committees that oversee the construc-

tion and ongoing maintenance of water 

projects. Few organizations — about one in 

twenty that apply — meet WaterPartners’ 

high standards for certification.

“One of WaterPartners International’s 

keys to success is that water supply decisions 

are driven at the community level, from the 

bottom up instead of top down,” says Jen-

nifer Platt, a former School of Public Health 

classmate of White’s, who’s now director of 

operations for WaterPartners.  

Community residents perform much of 

the labor to implement their water solutions, 

while WaterPartners provides engineering 

knowledge and assistance for sound tech-

nical designs. The organization provides 

oversight for each project by monitoring 

and evaluating the financial and program 

accounting of its partners, ensuring a more 

effective use of donor funds.

“The irony for many people in develop-

ing countries is that safe water may be close 

by but inaccessible, forcing them to spend 

hours each day walking to collect water 

from contaminated sources,” says White. 

He recalled a neighborhood in Ethiopia 

where “women were walking six hours a 

day to get water — filthy water — when clean 

water was available a few meters below their 

feet. They simply lacked the knowledge and 

capital needed to drill a well and install a 

hand pump.”  

White says that in addition to supplying 

communities with life-saving, clean water, 

the organization’s efforts reduce the large 

amounts of time people — mostly women 

and girls— spend each day collecting water. 

“This saved time can be used to produce 

income or attend school, activities that can 

improve quality of life and transform entire 

communities,” he adds.

WaterPartners has experienced tremen-

dous growth in the past two years. “When I 

started in 2005, we had three full-time staff 

members; now, we have 20,” says Platt.  

Platt, who earned her master’s degree in 

environmental management and policy in 

the Department of Environmental Sciences 

and Engineering, now has two WaterPart-

ners offices outside of the United States — in 

India and Kenya. Staff members provide 

front-line monitoring and on-the-ground 

support for water projects in their part of 

the world.

In 2002, White received the School’s Har-

riet Hylton Barr Distinguished Alumnus 

Award, presented to one outstanding alum-

nus each year by the UNC School of Public 

Health Alumni Association. 

“Gary has such a gigantic heart,” says 

Lauria. “It’s hard to find that level of com-

passion almost any place in the world.” 

For more information about WaterPart-

ners International, visit their Web site at 

www.water.org. Smith-Nilson now leads 

Water 1st International, an organization she 

founded in 2005. More information about 

Water 1st International can be found at  

www.water1st.org.  n

Briscoe, World 

Bank country di-

rector for Brazil and 

one of the world’s 

leading water ex-

perts, has spent 

his career helping 

people around the 

globe better man-

age their finite wa-

ter resources.

A native of South Africa and graduate of 

Harvard University, Briscoe was professor of 

water resources at the UNC School of Public 

Health from 1981 to 1986. In April 2007, he 

presented the School’s annual Foard Lecture 

on water and human well-being.

He has worked with government water 

management agencies in South Africa and 

Mozambique and with the International 

Center for Diarrheal Diseases Research in 

Bangladesh. Associated with the World Bank 

since 1986, he has held numerous positions 

in research, operations and policy. In 1996, 

he became senior water adviser at the Bank, 

managing its more than $50 billion in pro-

grams focused upon water resources, irriga-

tion, hydropower, and water and sanitation. 

He has been the Bank’s country director for 

Brazil since 2005.

“Water is not a global issue,” Briscoe 

says. “It’s a collection of local issues. There 

are a host of water problems — drought, 

f lood, scarcity, quality issues. Despite the 

variation, we need to think of water in an 

integrated manner. We need to make sure 

there is broad involvement by all the stake-

holders and that there is an efficient use 

of limited capital. These are the common  

elements, but they manifest themselves  

differently in different natural and sociopo-

litical environments.”

Briscoe began his water career as a civil 

engineering student at the University of 

Cape Town, South Africa.

“What I liked about the study of water 

was that it was vital, moving,” he says. “It 

dealt with society. For a person who likes to 

do different things in his life, it’s a perfect 

choice — since in a career having to do with 

water, one has to know natural science, the 

environment, history, culture, economics, 

finance. There is always another angle from 

which to look at the topic.”

Briscoe was principal author of the World 

Bank’s 2003 water strategy, which reversed 

a Bank trend toward withdrawing from 

large water projects. It can be found on-

line at http://siteresources.worldbank.org/ 

INTINFNETWORK/Resources/water.pdf.

“Developing countries need infrastructure 

or they can’t grow and people can’t rise out of 

poverty,” he says. “The Bank is now investing 

a lot in large water infrastructure. They are 

working to ensure that the poor can get ben-

efits and the environment is protected.”

He has advice for students now studying 

for careers in water management.

“For this generation of students, who 

will be leaders of the next, the issues around 

water, economic development and public 

health will be vitally important for the fore-

seeable future. Everywhere you look, there 

are floods, droughts, pollution. Conflicts 

are growing — between cities and farms, 

between consumption and conservation, 

between states, and even between nations. 

These challenges are exacerbated by climate 

change. Malthus was wrong about many 

things, but mostly right when it comes to 

water.” (Thomas Robert Malthus, 1766-1834, 

an English political economist and demog-

rapher, predicted that human population 

would increase at a faster rate than food sup-

ply, thus causing severe shortages.)

“I would say to students, no matter what 

your course of study in economic develop-

ment, public policy, environment, engineer-

ing or public health, UNC can offer you a 

wide-ranging, interdisciplinary exploration 

of these important issues. UNC is strong on 

its own, but its proximity to and collabora-

tions with Duke University and North Caro-

lina State University allow the opportunity 

for a world-class education and exposure to 

every aspect of dealing with water issues.” n

For World  
Bank’s Briscoe,  
Study of water  
is vital, moving
b y  l i n D a  K a s t l e m a n

“there is going to be no more water,” says  
Dr. John briscoe, stating the inevitable. 

“We have to be better at managing what we have.”

Dr. John Briscoe

“Water is not a global 
issue. It’s a collection 
of local issues.”

Felipe, Ganuario and Jose, members of the water committee in Gualcea, Honduras, check on the water distribution 
line that runs from the tank to the community of Gualcea.
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from becoming self-sufficient. “Many parts of 
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He recalled a neighborhood in Ethiopia 

where “women were walking six hours a 

day to get water — filthy water — when clean 

water was available a few meters below their 

feet. They simply lacked the knowledge and 

capital needed to drill a well and install a 

hand pump.”  

White says that in addition to supplying 

communities with life-saving, clean water, 

the organization’s efforts reduce the large 

amounts of time people — mostly women 

and girls— spend each day collecting water. 

“This saved time can be used to produce 

income or attend school, activities that can 

improve quality of life and transform entire 

communities,” he adds.

WaterPartners has experienced tremen-

dous growth in the past two years. “When I 

started in 2005, we had three full-time staff 

members; now, we have 20,” says Platt.  
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and Engineering, now has two WaterPart-

ners offices outside of the United States — in 
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support for water projects in their part of 

the world.
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things, but mostly right when it comes to 
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an English political economist and demog-

rapher, predicted that human population 

would increase at a faster rate than food sup-

ply, thus causing severe shortages.)

“I would say to students, no matter what 

your course of study in economic develop-

ment, public policy, environment, engineer-

ing or public health, UNC can offer you a 

wide-ranging, interdisciplinary exploration 

of these important issues. UNC is strong on 

its own, but its proximity to and collabora-
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for a world-class education and exposure to 

every aspect of dealing with water issues.” n
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ment, in the prevention of cancer and in the 

prevention and treatment of obesity and eat-

ing disorders. Metabolomics is the systematic 

study of metabolites — small molecules gener-

ated in the process of metabolism.

Why center this research in Kannapolis, 

which was a textile mill town until the giant 

Pillowtex plant (once owned by Murdock) 

closed in 2003?

Because — with a $1 billion-plus invest-

ment by Murdock, $30 million a year from 

the state, huge investments from local gov-

ernments and other businesses, including 

Red Hat and Biomarker Group — the N.C. 

Research Campus is drawing researchers 

from all over the country. N.C. State Uni-

versity already has broken ground on its 

Institute for Advanced Fruit and Vegetable 

Science. Duke University has committed to 

basing research efforts there, as have a num-

ber of other universities in the state, and the 

N.C. Community College System.

“Here, we can bring minds together that 

can approach these issues from many dif-

ferent perspectives,” Zeisel says. “We can 

do this here on a level beyond anything else 

being done in the United States.”

They all will have access to new facilities 

and state-of-the-art equipment. For example, 

Murdock purchased the world’s first actively-

shielded 950 MHz superconducting magnet, a 

two-story, eight-ton machine that will allow 

scientists to delve into the three-dimensional 

structures of molecules and study their inter-

actions with greater depth and clarity. 

The equipment will be housed in the 

David H. Murdock Core Laboratory facility 

on the N.C. Research Campus. The Core Lab 

building was the first to be built, followed 

closely behind by NRI’s 125,000-square-

foot research building, to be completed in 

April 2008. Zeisel plans to recruit 18 faculty 

members and their research teams. They will 

work in Kannapolis and hold appointments 

at UNC-Chapel Hill.

“This institute will result in breakthroughs 

in how we use nutrition to enhance human 

health,” Zeisel says. “We will be able to tailor 

recommendations on nutrition to the indi-

vidual and not just give general guidelines. 

We can change how nutrition is practiced, 

and by so doing, change people’s lives.” 

For more information, visit www.nri. 

unc.edu. n

Zeisel is director of the Nutrition Research 

Institute (NRI), a new part of the UNC 

School of Public Health located on the N.C. 

Research Campus in Kannapolis, about 

30 miles northeast of Charlotte, N.C. The 

campus is a public-private partnership, 

spearheaded by David Murdock, former 

CEO of Dole Food Company, Inc. At age 84, 

Murdock appears to have more energy and 

stamina than many people half his age.

“Mr. Murdock believes his diet is the rea-

son he is so healthy at his age,” Zeisel says. 

“And he is convinced nutrition holds the key 

to improving all our lives and health.”

So is Zeisel, whose distinguished career 

has made him one of the top nutrition re-

searchers in the world. Zeisel’s research com-

bines studies of molecular mechanisms for 

how nutrients function with human studies 

on nutrient requirements and effects.

NRI will use cutting-edge genomic and 

metabolomic biotechnology to develop inno-

vative approaches to understanding the role 

of diet and activity in normal brain develop-

SCHool’S NUtritioN 
reSearCH  iNStitUte 

GeariNG Up iN 
KaNNapoliS, N.C.

fact: 
What we eat — and  

how much — plays a huge  
role in how long and  

how well we live.

finding: 
Although nutrition 

recommendations  
often are made for the 

“average” person, we  
differ tremendously in  

our metabolism and  
nutrition requirements. 

future:  
Soon, it may be  

possible to make  
individualized nutritional 

recommendations.

center uses cutting- 
edge biotechnology 

to develop innovative 
approaches to  

understand the role 
of diet and activity in 

human health

“We have much of the methodology avail-
able that could allow us to understand 

why people’s metabolisms are so different,” says 
Dr. steven Zeisel, Kenan Distinguished university 
professor of nutrition and pediatrics in the unc 
school of public health and the school of medicine. 
“but more work needs to be done to make sense of 
these pieces we have. the beginnings of the tech-
niques are there, but we have much refining to do.”

the David H. murdock Core laboratory facility (left) 
on the N.C. research Campus in Kannapolis, N.C., 
will house state-of-the art equipment that will allow 
Nutrition research institute (Nri) scientists to study 
how nutrition can enhance human health. Nri is a new 
part of the UNC School of Public Health. the building 
is to be completed by the end of 2007. 

Dr. Steven zeisel, Nri’s director and Kenan 
Distinguished University Professor of nutrition and 
pediatrics in the UNC School of Public Health and 
School of medicine, stands in front of the construction 
site of Nri’s new 125,000-square-foot research build-
ing, slated to be completed in april 2008 (above).
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W it HiN t He SCHool 
a Nd U Niv er Sit Y:

Susan T. Ennett, PhD, associate professor 

of health behavior and health education, 

and Aaron E. Blair, PhD, an alumnus of the 

School who earned his MPH from the De-

partment of Epidemiology, were this year’s 

recipients of two prestigious School honors, 

the Greenberg Alumni Endowment Award 

for excellence in teaching, research and 

service and the Barr Distinguished Alumni 

Award for achievements and contributions 

to the field of public health.

Lawrence Kupper, 

PhD, Alumni Distin-

guished Professor of 

biostatistics, received 

UNC’s 2007 Distin-

guished Teaching 

Award for Lifetime 

Achievement, in rec-

ognition of teaching 

excellence. 

Karl Umble, PhD, program planner and 

evaluator for the North Carolina Insti-

tute for Public Health (NCIPH), received 

the 2007 Balderson Award for Support of 

Public Health Leadership Development at 

the National Public Health Leadership Net-

work annual conference in St. Louis. The 

award honors an individual who promotes 

training programs for public health leaders. 

The University named five endowed dis-

tinguished professorships in the School of 

Public Health in 2006-07:

Gerardo Heiss, MD, PhD, Kenan Distin-

guished Professor of epidemiology

Joseph Ibrahim, PhD, Alumni Distin-

guished Professor of biostatistics

Barry Popkin, PhD, Carla Smith Cham-

blee Distinguished Professor of global 

nutrition

Mark Sobsey, PhD, Kenan Distinguished 

Professor of environmental sciences and 

engineering 

June Stevens, PhD, American Institute 

for Cancer Research Distinguished Pro-

fessor of nutrition

aCroSS t He NatioN 
a Nd t HroUGHoU t  
t He Wor ld:

Michael D. Aitken, PhD, chair of the 

School’s Department of Environmental 

Sciences and Engineering (ESE), has been 

named a board-certified member of the 

American Academy of Environmental En-

gineers. He joins fellow ESE professors Drs. 

Phil Singer and Francis DiGiano in this 

prestigious professional society.

Margaret “Peggy” 

Bentley, PhD, as-

sociate dean for 

global health and 

professor of nutri-

tion, was selected as 

an ambassador in 

the Paul G. Rogers 

Society for Global 

Health Research at 

Research!America. Ambassadors support 

research efforts by reaching out to policy 

makers, media and the public and explain-

ing the hope and importance of research.

Francis DiGiano, PhD, professor of environ-

mental sciences and engineering, received 

the A.P. Black Award from the American 

Water Works Association for outstanding 

a W a r d s  a n d  r E c o G n i t i o n

achievement in water supply research. The 

award recognizes outstanding research con-

tributions to water science and water supply, 

rendered over time. Former winners from 

UNC include Drs. Russ Christman (1987), 

Phil Singer (1995) and Mark Sobsey (2001).

Michael Kosorok, PhD, professor and 

chair of the Department of Biostatistics, 

was elected as a fellow of the Institute of 

Mathematical Statistics. Kosorok joined 

four faculty in the department who have 

received this honor, including Drs. Joseph 

G. Ibrahim, Alan F. Karr, Danyu Lin and 

Pranab K. Sen. 

Lisa LaVange, PhD, 

professor of biosta-

tistics and director 

of the UNC Collab-

orative Studies Co-

ordinating Center, is 

president of the East-

ern North American 

Region (ENAR) of 

the International Biometric Society (IBS). 

UNC School of Public Health has a strong 

history of leadership in the society, with 

four School alumni or faculty — including 

Jim Grizzle, Peter Imrey, Gary Koch, and 

the late Bernard Greenberg — having served 

as the society’s president. IBS is the largest 

professional organization of biostatisticians 

in the world, drawing its 5,800 members 

from more than 25 countries. 

Sheila Leatherman, MSW, health policy 

research professor at the School, was 

awarded the title of Honorary Commander 

of the Most Excellent Order of the British 

Empire by Her Majesty Queen Elizabeth II. 

Leatherman received the honor in recogni-

tion of her valuable contribution to reform 

of the British National Health Service.

Danyu Lin, PhD, and Donglin Zeng, PhD, 

professors in the School’s Department of 

Biostatistics, were accorded a rare honor for 

non-Britons — to read a paper to the Royal 

Statistical Society (RSS). The paper, given 

at the RSS Ordinary Meeting in London in 

January 2007, presented a new statistical 

methodology used to solve difficult public 

health problems such as reliable assess-

ments of treatment effectiveness, precise 

descriptions of the effects of environmental 

and genetic factors on disease development, 

and accurate predictions of patient out-

comes. Lin is the Dennis Gillings Distin-

guished Professor of biostatistics. 

Thomas Ricketts III, PhD, professor of 

health policy and administration and di-

rector of the North Carolina Rural Health 

Research Program 

and Program on 

Health Policy Analy-

sis at UNC, has been 

named editor of the 

North Carolina Medi-

cal Journal. Ricketts 

had been associate 

editor for the past 

four years. 

Philip Singer, PhD, Daniel A. Okun 

Distinguished Professor of environmental 

engineering and director of UNC’s Drink-

ing Water Research Center, received the ac-

claimed Athalie Richardson Irvine Clarke 

Prize for excellence in water research from 

the National Water Research Institute. The 

prize recognizes outstanding research sci-

entists who have demonstrated excellence 

in water-science research and technol-

ogy. Singer also received the 2006 Gordon 

Maskew Fair Award from the American 

Academy of Environmental Engineers 

(AAEE), given to a board-certified member 

of the Academy judged to have made a 

substantial contribution to environmental 

engineering through exemplary profes-

sional conduct, recognized achievements, 

and significant contributions to the control 

of the quality of the world’s environment. 

Dr. lawrence Kupper

Dr. lisa lavange

Dr. margaret Bentley

Dr. thomas ricketts iii

2006 – 2007
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Daniel a. okun, phD, UNC Kenan Distinguished University Profes-
sor emeritus of environmental engineering, was honored in September 
2006 with the international Water association’s prestigious Grand 
award, a tribute to his outstanding international achievements as a 
water engineer and scientist. okun accepted the award at the opening 
ceremony of the World Water Congress in Beijing, China.  

in may 2006, he also received a lifetime achievement award from 
the environmental and Water resources institute of the american 
Society of Civil engineers. 

a pioneer of integrated water management, okun spent much of 
his career studying the interdependencies between water supply and 
waste water disposal. His extensive résumé includes global experience 
in water resource management, a wide variety of consultancies, and an 
extensive list of honors and publications. His contributions have been 
both diverse and farsighted.

okun served as chair of the Department of environmental Sciences 
and engineering at the UNC School of Public Health from 1955-1973. 

He retired from teaching in 1982 but continued to consult with engi-
neering firms, the World Bank, the World Health organization, and the 
U.S. agency for international Development, and he provided services 
to water-related organizations in 89 countries throughout the world. 

peggye Dilworth-anderson, phD, professor of health 
policy and administration and director of the Center for 
aging and Diversity in the UNC institute on aging, has been 
appointed to the National advisory Council on aging (www.
nia.nih.gov/aboutNia/NaCa), which advises the National 
institute on aging, part of the U.S. National institutes of 
Health. the appointment was effective January 1, 2007, and 
runs through December 31, 2010.
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W it HiN t He SCHool 
a Nd U Niv er Sit Y:
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aCroSS t He NatioN 
a Nd t HroUGHoU t  
t He Wor ld:
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School’s Department of Environmental 
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gineers. He joins fellow ESE professors Drs. 

Phil Singer and Francis DiGiano in this 

prestigious professional society.
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a W a r d s  a n d  r E c o G n i t i o n
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2006 with the international Water association’s prestigious Grand 
award, a tribute to his outstanding international achievements as a 
water engineer and scientist. okun accepted the award at the opening 
ceremony of the World Water Congress in Beijing, China.  

in may 2006, he also received a lifetime achievement award from 
the environmental and Water resources institute of the american 
Society of Civil engineers. 

a pioneer of integrated water management, okun spent much of 
his career studying the interdependencies between water supply and 
waste water disposal. His extensive résumé includes global experience 
in water resource management, a wide variety of consultancies, and an 
extensive list of honors and publications. His contributions have been 
both diverse and farsighted.

okun served as chair of the Department of environmental Sciences 
and engineering at the UNC School of Public Health from 1955-1973. 

He retired from teaching in 1982 but continued to consult with engi-
neering firms, the World Bank, the World Health organization, and the 
U.S. agency for international Development, and he provided services 
to water-related organizations in 89 countries throughout the world. 

peggye Dilworth-anderson, phD, professor of health 
policy and administration and director of the Center for 
aging and Diversity in the UNC institute on aging, has been 
appointed to the National advisory Council on aging (www.
nia.nih.gov/aboutNia/NaCa), which advises the National 
institute on aging, part of the U.S. National institutes of 
Health. the appointment was effective January 1, 2007, and 
runs through December 31, 2010.
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James A. Swenberg, 

DVM, PhD, Ke-

nan Distinguished 

Professor of environ-

mental sciences and 

engineering, received 

the Society of Toxi-

cology (SOT) Merit 

Award, presented in 

recognition of his 

distinguished career in toxicology.

Steven Zeisel, MD, PhD, Kenan Distin-

guished Professor of nutrition and pedi-

atrics, received the Bristol-Myers Squibb/

Mead Johnson Freedom to Discover Award 

for Distinguished Achievement in Nutri-

tion Research. Zeisel was recognized for 

landmark contributions to understanding 

of metabolism and the function of choline, 

an essential nutrient that influences human 

development and brain, liver and muscle 

function. Zeisel also received the American 

College of Nutrition Award for distin-

guished achievements over a lifetime in the 

field of nutrition at the annual meeting of 

the organization on September 27, 2007, in 

Orlando, Fla.

St UdeN tS a Nd  
r eCeN t a lUmNi:

Several students from the School were 

honored at spring 2007 student recognition 

ceremonies for their research, leadership 

and service. Among winners of the UNC 

Graduate School’s Impact Awards were 

Lynnette Phillips, Danielle Haley, David 

Rosen, Sheryl Abrahams, Emily Bobrow, 

Melissa Roche and Katherine Karriker-

Jaffe. Phi Beta Kappa inductees this year 

included Lily Penelope Clark, of Washing-

ton, D.C.; Victoria Yizhi Ding of Hatties-

burg, Miss. and Raleigh, N.C.; and Kristen 

Elizabeth Ziara, of Okemos, Mich.

April Clark, Robin Hunt and Jessica 

Thompson, graduate students in the 

School’s Department of Health Policy 

and Administration, won third place in a 

national health care competition sponsored 

by the National Association of Health Ser-

vices Executives.

Doctoral candidates Elizabeth J. King 

(health behavior and health education), 

Abigail Norris Turner (epidemiology) and 

Emily Bobrow (maternal and child health) 

presented research at the Global Health 

Council’s 34th annual international confer-

ence on global health, May 29 – June 1, 2007, 

in Washington D.C. The presentations com-

pleted the students’ participation in the Na-

tional Investigators in Global Health (NIGH) 

Program, a competitive abstract submission 

and selection program designed to highlight 

exemplary research, policy and advocacy 

initiatives of new and future leaders in global 

health and empower participants with global 

health advocacy skills. GHC selected 14 out 

of 300 abstracts for inclusion in the program. 

The University of North Carolina at Chapel 

Hill had three participants, the highest num-

ber from any university. 

Brad Wright, 

doctoral candidate 

in health policy and 

administration, 

received an award 

from Kaiser Family 

Foundation for 

an essay outlining 

the health policy 

platform of an 

imaginary 2008 presidential candidate and 

proposing a strategy for communicating the 

plan to the public.

$1,000,000+
Dennis & Joan Gillings  

$100,000 to 
$999,999
Anonymous

Edward & Joanne Dauer 

Donald & Jennifer Holzworth  

Daniel A Okun 

$20,000 to $49,999
Carol Remmer Angle 

Sterling Wilson Bell  

Nguyen V Dat  

Pranab Kumar Sen 

$10,000 to $24,999   
H Michael Arrighi  

John V Calipari 

Nancy Ann Dreyer 

Mabel Smith Johansson 

Gary & Carolyn Koch 

Susanne Moulton &  

Thomas Wong  

Barry Michael Popkin  

Barbara K Rimer and  

Bernard Glassman  

Donald Craig Trost 

$5,000 to $9,999
Anonymous

Marcia Ann Angle & Mark 

Trustin Fund of the Triangle 

Community Foundation 

Cynthia Johnson Girman  

Esther Maria John  

Brenda Kay Edwards 

Alexa Obolensky  

John Spotswood Russell 

Sallie Shuping Russell

Harry Smith Jr 

Chansuda Wongsrichanalai  

$2,000 to $4,999
Anonymous

Frank & Harriet Barr

Margaret E Bentley 

Fred & Laura Brown 

Ching Kuang Chen 

Leroy Charles Doughty 

Howard J Dunn 

MaryAnn C Farthing 

Sandra Winn Green  

Sandra Bartholomew Greene  

Raymond Harris Greenlaw Jr 

Andrea Morrow Griffin 

Karen Robbins Harper  

Paula Billingsley Harrison 

John Fortune Holland  

James Donald Kinard   

Miriam Labbok 

Peggy Leatt 

Mazie Jones Levenson  

Hong Li 

Julia Prince MacMillan  

Erma Wright Manoncourt  

Jeffrey Morrison &  

Suzanne DePalms  

Alan S Nies 

James Edward Nix 

Herbert B Peterson 

Janet Elaine Porter   

Alan and Linda Rimer 

Nancy Santanello 

Jacqueline van der Horst 

Sergent 

C Michael Sheppa 

Thomas Earl Shook  

Gladys Siegel 

“ YoUr GiFtS are iNveStmeNtS aNd We tHaNK 
YoU For everY oNe oF tHem. the return on your invest-
ment will be far more than the gratitude of public health researchers, 
teachers and students, though you will have that in abundance. Your 
return will be solid information on your gift’s impact—discoveries 
made, students trained, publications made possible, clinics supported, 
lives touched and the public’s health transformed. You will know that 
your gift—your investment—has made a difference in the protection 
of the world’s health and america’s future.”   

– D e a N  B a r B a r a  K .  r i m e r 

july 1, 2006 – junE 30, 2007 of Donors
hon or  r ol l

S c h o o l  o f  P u b l i c  H e a l t h

i write to compliment you on your most recent issue on health 
disparities. as a courtesy, many schools of public health share their 

alumni magazines with each other. Given the consistently interesting 
coverage in Carolina Public Health, i examine every issue. i was moved 
to write this time due to the importance of the subject of health 
disparities and, frankly, its timeliness for those of us living in michi-
gan. last November, the state’s voters passed a citizen’s initiative that 
bans affirmative action. as such, we at the University of michigan are 
especially sensitive to issues related to diversity and disparities. and, 
of course, addressing health disparities lies at the foundation of our 
field. it is embedded in our School’s mission statement and constitutes 
a focal point for much of our research and teaching. as your issue so 
vividly demonstrates, the same holds true for UNC. i commend your 

faculty and students who devote so much time, energy, and evident 
devotion to this crucial issue.

incidentally, we take great pride that your Dean, Barbara rimer, is an 
mPH graduate of the University of michigan School of Public Health. 
Despite being relatively new at the job, Dean rimer has rapidly 
emerged as one of the leaders among the deans of the nation’s public 
health schools. UNC is fortunate to have her at the helm.

Kenneth e. Warner, PhD 
Dean and avedis Donabedian Distinguished University Professor of Public Health 

University of michigan

to tHe
letterS Editor
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atrics, received the Bristol-Myers Squibb/
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tion Research. Zeisel was recognized for 
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of metabolism and the function of choline, 

an essential nutrient that influences human 
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guished achievements over a lifetime in the 

field of nutrition at the annual meeting of 

the organization on September 27, 2007, in 
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Graduate School’s Impact Awards were 
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top health consultant 
thanks School  

for “ticket” to success
A s a teenager, Deniese Chaney worked summers. in-

stead of flipping burgers at a fast food restaurant or 
ringing up purchases at a shoe store, she typed, filed and 
kept patient records at a medical diagnostics clinic. Her 
aunt was an employee at DukeHealth and had urged her 
to give the health care field a try. Chaney did — and liked it 
so much she has remained in health care for 35 years. 

“it’s a constantly evolving field. you’re constantly 
learning, and there are always new challenges,” she says. 
“over time, it becomes a way of life. you know more 
about it than you do about anything else.”

Chaney now has a master’s in health policy and admin-
istration from Carolina’s School of Public Health, highly 
regarded expertise in medical imaging, and an executive 
position at accenture llC in the Health and life Sciences 

practice. She has come a long way from her clerical summer job. Now, she wants to give some-
thing back to the school that contributed significantly to her professional growth.

Chaney hopes that the $25,000 gift she gave to the School of Public Health to help fund 
the graduate education of a student in health policy and administration will afford other 
people the chance to step out of the box and expand their horizons.

“anybody who has lived through what i’ve lived through, who has experienced a certain 
plateau in their career such that they couldn’t move forward, will appreciate what a master’s 
education can do. it opens doors. it’s a ticket. i want other people to have that ticket,” says 
Chaney, who serves on the School’s Public Health Foundation Board of Directors.

For three years in the late 1980s, Chaney balanced the demands of graduate school with a 
full-time job. employed by the UNC School of medicine at the time, she worked at macNider 
Hall on the Carolina campus from 7 a.m. to 9 a.m., walked across the street to the School of 
Public Health’s rosenau Hall to take classes, walked back to the radiology Department at noon, 
and stayed there until evening.

Chaney says that while such a schedule was difficult to manage, it enabled her to fund the 
part of her education that wasn’t covered by the UNC-Chapel Hill employee tuition program.

“if i hadn’t been allowed to take classes while working full time, i wouldn’t have gotten 
that piece of my education, and i wouldn’t have had the growth opportunities i’ve had,” 
she says. “i feel immensely grateful to the School, and i want other students there to have 
similar opportunities.”

– By margarita De Pano

Deniese Chaney
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thanks School  

for “ticket” to success
A s a teenager, Deniese Chaney worked summers. in-

stead of flipping burgers at a fast food restaurant or 
ringing up purchases at a shoe store, she typed, filed and 
kept patient records at a medical diagnostics clinic. Her 
aunt was an employee at DukeHealth and had urged her 
to give the health care field a try. Chaney did — and liked it 
so much she has remained in health care for 35 years. 

“it’s a constantly evolving field. you’re constantly 
learning, and there are always new challenges,” she says. 
“over time, it becomes a way of life. you know more 
about it than you do about anything else.”

Chaney now has a master’s in health policy and admin-
istration from Carolina’s School of Public Health, highly 
regarded expertise in medical imaging, and an executive 
position at accenture llC in the Health and life Sciences 

practice. She has come a long way from her clerical summer job. Now, she wants to give some-
thing back to the school that contributed significantly to her professional growth.

Chaney hopes that the $25,000 gift she gave to the School of Public Health to help fund 
the graduate education of a student in health policy and administration will afford other 
people the chance to step out of the box and expand their horizons.

“anybody who has lived through what i’ve lived through, who has experienced a certain 
plateau in their career such that they couldn’t move forward, will appreciate what a master’s 
education can do. it opens doors. it’s a ticket. i want other people to have that ticket,” says 
Chaney, who serves on the School’s Public Health Foundation Board of Directors.

For three years in the late 1980s, Chaney balanced the demands of graduate school with a 
full-time job. employed by the UNC School of medicine at the time, she worked at macNider 
Hall on the Carolina campus from 7 a.m. to 9 a.m., walked across the street to the School of 
Public Health’s rosenau Hall to take classes, walked back to the radiology Department at noon, 
and stayed there until evening.

Chaney says that while such a schedule was difficult to manage, it enabled her to fund the 
part of her education that wasn’t covered by the UNC-Chapel Hill employee tuition program.

“if i hadn’t been allowed to take classes while working full time, i wouldn’t have gotten 
that piece of my education, and i wouldn’t have had the growth opportunities i’ve had,” 
she says. “i feel immensely grateful to the School, and i want other students there to have 
similar opportunities.”

– By margarita De Pano
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W hen Dr. Daniel a. okun, Kenan Distinguished Univer-
sity Professor emeritus of environmental engineering, 

retired from the UNC School of Public Health in 1982, the 
department he chaired for almost two decades was several 
times bigger than the one he joined in the 1950s. Under okun’s 
leadership, the Department of environmental Sciences and en-
gineering’s narrow focus on a program in sanitary engineering 
had expanded to a comprehensive, interdisciplinary environ-
mental sciences and engineering program — now ranked among 
the country’s top 10, according to U.S. News & World report.

even in retirement, okun continues to add value to UNC. 
“Dan has a history of giving to the university,” says Dr. michael 
D. aitken, chair of the Department of environmental Sciences 
and engineering. “He’s been a consistent donor to our depart-
ment for many years.”

okun’s contributions have funded a range of development 
efforts, from student scholarships to the construction of build-
ings and facilities. this year, okun gave a gift to the Depart-
ment of environmental Sciences and engineering to name the 
department chair’s suite in rosenau Hall.

“the opportunity to directly associate the suite with okun is 
a significant honor for the department,” aitken says.

okun has been recognized by virtually every professional 
organization in his field for excellence as an engineer, scholar, 
teacher and public servant. His 50-year career advocating the 
protection of drinking water resources, use of appropriate 
water technology infrastructures in developing countries, and 
responsible water supply planning has brought untold prestige 
to the School.

“We are grateful to Dan first for his leadership, and second 
for his generosity,” says aitken. “He helped put the Department 
of environmental Sciences and engineering on the map.”

– By margarita De Pano
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Former student endows 
School with scholarship 

       for the 
physically challenged

Dr. Nguyen v. Dat still remembers when, as a student 
working toward his Ph.D. in biostatistics at the Uni-

versity of North Carolina at Chapel Hill in the late 1970s, 
he had flown into atlanta, Ga., for a conference sponsored 
by the american Statistical association.

Dat and a few other graduate students from his depart-
ment had picked up their luggage and were discussing the 
best way to reach their hotel. Someone suggested taking 
the train, which would drop them off a mere couple of 
blocks from where they were staying. most found the idea 
appealing, but Dat took a cab instead.

Dat, now vice president for clinical research at abraxis 
BioScience, inc., a global company that develops, manu-
factures and markets a broad portfolio of pharmaceutical 
products, contracted polio as a child. the disease left his 

right leg paralyzed. there was no way he could have carried his luggage and walked two 
blocks at the same time.

“i paid $30 for a taxi, instead of just $1 for the train,” recalls Dat. “i’ve gone through 
this a million times, and i know how it feels — a student who is physically challenged usu-
ally spends more money for what he needs than a student who is not.”

to raise awareness for the needs of physically challenged students and to give a little 
something back to the school that financed his entire doctoral education, Dat made a gift 
to the School of Public Health to endow an annual scholarship for a graduate student in 
the Department of Biostatistics. the Nguyen v. Dat endowed Scholarship gives preference 
to physically challenged students. in any given year, if no physically challenged student 
qualifies, it may be awarded to someone else.

“i’ve wanted to do this for a long time,” says Dat. “i feel it’s the best thing i can do to in-
spire other schools to do the same thing. i think using Carolina as an example is good since 
it has one of the best schools of public health in the country. if nothing else, i’m hoping to 
inspire people to contribute to the scholarship so it can help more people like me.”

Prior to making a scholarship gift to the School, Dat had been making contributions to 
the Department of Biostatistics every year. He is a longtime part of the School of Public 
Health’s Honor roll of Donors.

– By margarita De Pano

Dr. Nguyen v. Dat
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retired from the UNC School of Public Health in 1982, the 
department he chaired for almost two decades was several 
times bigger than the one he joined in the 1950s. Under okun’s 
leadership, the Department of environmental Sciences and en-
gineering’s narrow focus on a program in sanitary engineering 
had expanded to a comprehensive, interdisciplinary environ-
mental sciences and engineering program — now ranked among 
the country’s top 10, according to U.S. News & World report.

even in retirement, okun continues to add value to UNC. 
“Dan has a history of giving to the university,” says Dr. michael 
D. aitken, chair of the Department of environmental Sciences 
and engineering. “He’s been a consistent donor to our depart-
ment for many years.”

okun’s contributions have funded a range of development 
efforts, from student scholarships to the construction of build-
ings and facilities. this year, okun gave a gift to the Depart-
ment of environmental Sciences and engineering to name the 
department chair’s suite in rosenau Hall.

“the opportunity to directly associate the suite with okun is 
a significant honor for the department,” aitken says.

okun has been recognized by virtually every professional 
organization in his field for excellence as an engineer, scholar, 
teacher and public servant. His 50-year career advocating the 
protection of drinking water resources, use of appropriate 
water technology infrastructures in developing countries, and 
responsible water supply planning has brought untold prestige 
to the School.

“We are grateful to Dan first for his leadership, and second 
for his generosity,” says aitken. “He helped put the Department 
of environmental Sciences and engineering on the map.”

– By margarita De Pano
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Dat and a few other graduate students from his depart-
ment had picked up their luggage and were discussing the 
best way to reach their hotel. Someone suggested taking 
the train, which would drop them off a mere couple of 
blocks from where they were staying. most found the idea 
appealing, but Dat took a cab instead.

Dat, now vice president for clinical research at abraxis 
BioScience, inc., a global company that develops, manu-
factures and markets a broad portfolio of pharmaceutical 
products, contracted polio as a child. the disease left his 

right leg paralyzed. there was no way he could have carried his luggage and walked two 
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“i paid $30 for a taxi, instead of just $1 for the train,” recalls Dat. “i’ve gone through 
this a million times, and i know how it feels — a student who is physically challenged usu-
ally spends more money for what he needs than a student who is not.”
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something back to the school that financed his entire doctoral education, Dat made a gift 
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the Department of Biostatistics. the Nguyen v. Dat endowed Scholarship gives preference 
to physically challenged students. in any given year, if no physically challenged student 
qualifies, it may be awarded to someone else.

“i’ve wanted to do this for a long time,” says Dat. “i feel it’s the best thing i can do to in-
spire other schools to do the same thing. i think using Carolina as an example is good since 
it has one of the best schools of public health in the country. if nothing else, i’m hoping to 
inspire people to contribute to the scholarship so it can help more people like me.”

Prior to making a scholarship gift to the School, Dat had been making contributions to 
the Department of Biostatistics every year. He is a longtime part of the School of Public 
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– By margarita De Pano

Dr. Nguyen v. Dat



o p p o r t u n i t i E s  t o  i n V E s t

    |   F a l l  2 0 0 7

Walter Straus 

Jane Stanfield Stutts 

Kathryn Rose Sunnarborg 

David John Svendsgaard  

Lynne Erica Sweeney   

Jeannie Tam 

Reid Tatum 

John DeWeese Taulbee  

Hope Taylor-Guevara   

Irene Ann Tessaro  

Steven & Carol Teutsch 

Gene Dennis Therriault  

Nancy L Thompson 

Shirley Jean Thompson 

Theodore Tellef Thompson   

Julie Poh Thurlow  

Martha Mancewicz Timmer 

Samuel Ridley Tipton Jr 

Katherine Lynn Turner 

Lou Flippin Turner 

Margaret Bliss Umphres  

Gladwin Olin Unrau 

Martha Eloise Valiant 

Marian Raidl Van Nierop 

William Alvin Van Wie II   

David Alonza Vaughn   

James William Vernon  

Andrew & Karen Voetsch 

Thomas J Votta   

Robert Irving Wakeley 

Charles & Susan Wakild  

Bruce Davis Wallace   

Ralph Gene Wallace 

Susan Wall Wallin  

Catherine Boisvert Walsh   

Victoria Motley Washington 

Irvenia Eloise Waters 

Laurence Octavius Watkins  

Richard James Waxweiler 

Christopher Lee Wearmouth  

Beth D Weatherley  

Nancy Louise Weaver   

Ganesa Rebecca Wegienka 

Kathryn Wellman 

Roland Willis Wentworth 

Virginia Lindley Wereszynski  

Laurence A Wescott 

Suzanne Lanzolla West 

Margaret Emily Weydert  

Elizabeth Anne Whelan 

William & Billie Whisnant   

Gary Leonard White 

Frank Gilbreath Wilkes  

Margarette K Williamson 

Janet Horsley Willis  

Sue Dawson Wilson  

Deborah Marie Winn 

Melvin Ray Witcher Jr 

Richard Vance Wolfenden 

Leonard Leas Wood  

Robert Francis Woolson  

Linda Kay Worman 

Wayne Edward Wormsley 

Mary Elizabeth Worstell 

Grover Cleveland Wrenn Jr  

Robert Stanley Wright 

Feng Ye & Jean Pan  

Carl Nobuo Yoshizawa  

John Lewis Young Jr   

Martha Royster Young  

Marston Youngblood Jr & 

Sarah Wilkins 

Dongling Zeng 

Zhi Zhong  

Hongtu Zhu  

Scott J Zimmerman  

Michael Alexander Zustra  

*Deceased   

Oscar Hunter Adams

Marcia Ann Angle and 
Mark Trustin Fund of 
the Triangle Community 
Foundation

H Michael Arrighi

Sterling Wilson Bell

Margaret E Bentley

Gary Sterling Berger

Fred and Laura Brown

Edward Carroll Bryant

Georgia Hobbins Campbell

Aidan M Collins

David Erwin Cooper

Edward and Joanne Dauer

Suzanne Marie DePalms

Leah M Devlin

Leroy Charles Doughty

Harold F Elkin

Sara Anne Ephross

Peggy and Cam Glenn

Hilton Thomas Goulson

Sandra Winn Green

Sandra Bartholomew Greene

Raymond Harris Greenlaw Jr

Andrea Morrow Griffin

C David Hardison

Karen Robbins Harper

Paula Billingsley Harrison

Anne Rolland Hickey

John Fortune Holland

Joan Cornoni Huntley

Esther Maria John

James Donald Kinard

Gary and Carolyn Koch

Peggy Leatt

Hong Li

Douglas Seward Lloyd

Julia Prince MacMillan

Jeffrey McKee Morrison

Brenda McAdams Motsinger

Susanne Moulton and 
Thomas Wong

Dara Lee Murphy

James Edward Nix

Daniel A Okun

Douglas Martin Owen

Ami H Pathak

Herbert B Peterson

Janet Elaine Porter

David D Potenziani

Barbara K. Rimer and 
Bernard Glassman

Sallie Shuping Russell

John Spotswood Russell

Jacqueline van der Horst 
Sergent

Thomas Earl Shook

Gladys Siegel

Ilene C Siegler

Susan Willey Spalt

Sarah Lynn Strunk

David Marc Turner

Jack Eugene Wilson

Chansuda Wongsrichanalai

Kuan Mu Yao

Steven H Zeisel

Th e Rose nau soci eT y is na m e d i n honoR of 

mi lTon J. Rose nau, T h e fi R sT de a n of T h e school 

of Pu bl ic he a lT h. me m be R sh i P i n T h e Rose nau 

soci eT y is l i m i T e d To be n e fac ToR s m a k i ng a 

m i n i m u m u n R e sT R ic T e d con T R i bu T ion of $1,000 + 

To e i T h e R T h e school of Pu bl ic he a lT h oR on e of 

i Ts de Pa RT m e n Ts. me m be R sh i P m usT be R e n e w e d on 

a n a n n ua l ba sis.

rosenau Society
     Gifts July 1, 2006 to June 30, 2007

Every gift is vitally important to the UNC School of Public 
Health and deeply appreciated. To conserve resources, gifts 
under $100 are acknowledged on the School’s Web site where a 
complete list of donors can be found. (www.sph.unc.edu/giving)

We have made every effort to ensure the accuracy of our Honor Roll 

lists. We regret any errors or omissions that may have occurred and 

ask that you advise us of corrections needed by contacting Stephanie 

Money at 919-966-3722 or stephanie_money@unc.edu. The School 

of Public Health is extremely grateful for your continued support.
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Public Health Foundation, Incorporated B o a r d o f d i r e c t o r s 

fred t. Brown, Jr., MPH, facHe 
Managing Director, Business 
Development 
Carolinas HealthCare System 

delton atkinson, MPH, MPH, PMP 
Special Assistant for Re-engineering and 
Registration Methods 
Division of Vital Statistics 
National Center for Health Statistics 
Centers for Disease Control and 
Prevention 

ronald e. aubert, Phd, MsPH 
Vice President, Clinical Analytics, 
Outcomes and Reporting 
Medco Health Solutions, Inc. 

david J. Ballard, Md, MsPH, Phd, 
facP 
Senior Vice President and Chief Quality 
Officer 
Baylor Health Care System 
Executive Director and BHCS Endowed 
Chair 
Institute for Health Care Research and 
Improvement 

Kelly B. Browning, Ma 
Executive Vice President 
American Institute for Cancer 
Research 

deniese M. chaney, MPH 
Senior Manager, Healthcare Practice 
Accenture Health and Life Sciences 

Michael (trey) a. crabb, iii, MHa, 
MBa 
Managing Director, Investment Banking 
Avondale Partners, LLC 

Leah devlin, dds, MPH 
State Health Director and 
Director, Division of Public Health 
N.C. Department of Health and 
Human Services 

david L. dodson, Mdiv (Honorary 
Member) 
President 
MDC, Incorporated 

cynthia J. Girman, drPH 
Senior Director, Department of 
Epidemiology 
Merck Research Laboratories 

shelley d. Golden, MPH 
Lecturer 
Department of Health Behavior and 
Health Education 
UNC School of Public Health 

sandra W. Green, MBa, MHa, 
BsPH 
President 
East Coast Customer Management 
Group 
MedAssets, Incorporated 

c. david Hardison, Phd 
Corporate Vice President, Life Sciences 
Science Applications International 
Corporation 

deborah Parham Hopson, Phd, rN 
Assistant Surgeon General 
Associate Administrator, HIV/AIDS 
Bureau 
Health Resources and Services 
Administration 

Joan c. Huntley, Phd, MPH 
Adjunct Professor of Epidemiology 
UNC School of Public Health 

Lisa M. LaVange, Phd 
Professor and Director of the 
Collaborative Studies Coordinating 
Center 
Department of Biostatistics 
UNC School of Public Health 

Mark H. Merrill, MsPH (Honorary 
Member) 
President 
Presbyterian Hospital of Dallas 

Beverly N. Mirman, dPa, MPa, 
MsPH 
Pinehurst, NC 

susanne Glen Moulton, Jd, MPH 
Director 
Patient Assistance and Reimbursement 
Programs 
GlaxoSmithKline 

douglas M. owen, Pe, Bcee 
Vice President 
Malcolm Pirnie, Incorporated 

Jonathan J. Pullin, Ms 
President and Chief Executive Officer 
The Environment Group of Carolinas 

2007 School of Public Health a d V i s o r y  c o u N c i L  

William K. atkinson, Phd, MPH 
President and Chief Executive Officer 
WakeMed 

Joe carsanaro, MBa, Msee 
General Manager 
Personal Communications Sector 
Motorola, Incorporated 

Willard cates, Jr., Md, MPH 
President and Chief Executive Officer 
Institute for Family Health 
Family Health International 

andrew conrad, Phd 
Chief Scientific Officer 
National Genetics Institute 

Keith crisco, MBa 
President 
Asheboro Elastics Corporation 

Nancy a. dreyer, Phd 
Chief of Scientific Affairs 
OUTCOME 

Ken eudy 
Chief Executive Officer 
Capstrat 

dennis Gillings, Phd 
advisory council chair 
Chairman and Chief Executive Officer 
Quintiles Transnational Corporation 

robert J. Greczyn, Jr., MPH 
President and Chief Executive Officer 
BlueCross and BlueShield of North 
Carolina 

James r. Hendricks, Jr., Ms 
Retired 
Vice President of Environment, 
Health and Safety 
Duke Energy 

J. douglas Holladay, Mdiv 
General Partner 
Park Avenue Equity Partners, LP 

donald a. Holzworth, Ms 
Senior Vice President 
Director, Global Health Sector 
SRA International, Inc. 

david P. King 
President and Chief Executive Officer 
Laboratory Corporation of America 

a. dennis McBride, Md, MPH 
Health Director 
City of Milford 

John Mcconnell 
Raleigh, NC 

Guy Miller, Md, Phd 
Founder and Chief Executive Officer 
Edison Pharmaceuticals, Incorporated 

carmen Hooker odom, Ms 
President 
Milbank Memorial Fund 

roy J. ramthun, MsPH 
President 
HSA Consulting Services, LLC 

Jacky ann rosati, Phd 
U.S. Environmental Protection Agency 
National Homeland Security Research 
Center 

ilene c. siegler, Phd, MPH 
Professor of Medical Psychology 
Duke University 

Paula Brown stafford, MPH 
Executive Vice President 
Global Data Management 
Quintiles Transnational Corporation 

russell B. toal, MPH 
Visiting Associate Professor of Public 
Health 
Institute of Public Health 
Georgia State University 

John c. triplett, Md, MPH 
Director of Emergency Medical Response 
Department of State 

robert d. Verhalen, drPH 
Chief Executive Officer 
Verhalen and Associates, LLC 

Jack e. Wilson, MseNV 
Retired 
Board of Directors 
TEC, Incorporated 

thomas K. Wong, Phd 
Vice President 
Meganium Corporation 

Jane smith Patterson 
Executive Director 
Rural Internet Access Authority 

Joan siefert rose, MPH 
General Manager 
North Carolina Public Radio-WUNC 

John russell, Jd 
Executive Vice President and 
Chief Administrative Officer 
Quintiles Transnational Corporation 

charles a. sanders, Md 
Chapel Hill, NC 

Michael c. tarwater, MHa, facHe 
President and Chief Executive Officer 
Carolinas HealthCare System 

Paul M. Wiles, MHa 
Chief Executive Officer and President 
Novant Health, Incorporated 

Some of fred Brown’S fondeSt memorieS aS a 
UnC SChool of PUBliC health gradUate StUdent 
took place in a student lounge in rosenau hall. “Students and 
professors went there to relax, share stories and discuss ideas,” 
says fred, who is managing director of business development for 
Carolinas healthCare System in Charlotte, n.C., and president of 
the Public health foundation at UnC. “those interactions were a 
very important part of my education.” 

with the School growing and federal support shrinking, fred and 
his wife laura decided to fund construction of a student govern 
ment association office in rosenau hall where more students can 
congregate. the office will be named in their honor. “we’ve seen 
the School grow in stature and make contributions to health care 
not only nationally but globally, and we believe a large part of 
that is due to how much it encourages people to share ideas and 
collaborate,” fred says. 

Fred Brown Jr., MPH and Laura Brown — 

Promoting public health 
collaboration and synergy 

The UNC School of Public Health’s continued excellence depends 

on you. By naming a room in Rosenau Hall or the Michael Hooker 

Research Center, you can help cultivate ideas that may some day 

change the world. For more information on how you can help, call 

Peggy Glenn at (919) 966-7612, or e-mail her at pglenn@unc.edu. 

Complete the enclosed envelope and invest in our collaborative future. 
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