
c a r o l i n a  p u b l i c  h e a l t h    |   21

Orange 

Zambezi

Niger

Volta

Niger

Benue

N
ile

W
hit

e

Nile

Blue

Lake
Tanganyika

Lake
Nyasa

Victoria
Lake

Gulf of
Aden

Sea
Red

Nile

Mediterranean Sea

Strait of Gibraltar

AFRICA

REP. OF
THE

CONGO

LIBERIA

ANGOLA

OMAN

YEMEN

NAMIBIA

ZIMBABWE

N I G E R

L I B Y A

S U D A N

A L G E R I A

D'IVOIRE
CÔTE

EQUATORIAL GUINEA

BURKINA

BENIN

GHANA

GUINEA DJIBOUTI

MALAWI

BURUNDI

UGANDA

CAMEROON

GABON

NIGERIA

SENEGAL

THE GAMBIA

REPUBLIC
CENTRAL AFRICAN

MAURITANIA

MOROCCO

SAUDI
ARABIA

EGYPT

ETHIOPIA

KENYA

TANZANIA

ANGOLA

ZAMBIA

MOZAMBIQUE

LESOTHO

BOTSWANA

SOUTH

TOGO

FASO

CHADMALI

Mt. Kilimanjaro
(highest point in
A�ica, 5895 m)

Lac'Assal
(lowest point in
A�ica, -155 m)

 
 

 

S A H A �           

Mt. Kilimanjaro
(highest point in
A�ica, 5895 m)

Lac'Assal
(lowest point in
A�ica, -155 m)

 
 

 

N
 A M

 I B

D
 E S E R

 T

D E S E R T
K A L A H A R I

G
 R

 E
 A

 T
   

   
R 

I F
 T

   
   

V
 A

 L L E Y  

Con
go

DEMOCRATIC
REPUBLIC

OF THE CONGO

C O N G O

B A S I N

Kinshasa

RWANDA

But don’t think there’s funny business inside.
The unlikely laboratory is the place where 

Mike Aitken, PhD, chair of UNC’s Depart-
ment of Environmental Sciences and Engi-
neering, is conducting research to stem water 
and air pollution that comes from treated hog 
waste, a big issue in North Carolina, the sec-
ond largest pork-producing state behind Iowa.

Through a Gillings Innovation Lab, Ait-
ken and his team purchased the trailer sec-
ond-hand. The ESE Design Center equipped 
it to operate as an onsite laboratory. Now 
parked by a hog-waste lagoon at Butler’s farm 

near Lillington, the lab is testing Aitken’s 
idea for removing ammonia, a noxious form 
of nitrogen, from the waste. 

Ammonia is a desirable fertilizer, but 
too much of it damages soil and denigrates 
groundwater. “There is more nitrogen pro-
duced from hog waste in eastern North 
Carolina than could ever be used for crops 
in that region,” Aitken says.

Furthermore, when farmers spray ammo-
nia-rich waste on crops as fertilizer—a common 
practice —much of the ammonia is released to 
the atmosphere, generating the smelly odor 

If you visit Tom Butler’s hog farm in Harnett 
County, N.C., you might spot a covered trailer 

bearing the faint logo of a rodeo clown. 

Converting hog waste 
 into energy

“We are currently looking into whether 
HIV or drug-resistant malaria tends to asso-
ciate with refugee camps,” Meshnick says.

The team also looks at its data in light 
of information from the Demographic and 
Health Survey conducted in the DRC in 
2007, which featured interviews with nearly 
9,000 households. Surveyors also obtained 
dried blood-spot tests to check for HIV, and 
that’s where Meshnick’s team got its samples. 

“We got the leftovers,” he says.
But the “leftovers” were enough for a 

project that Meshnick believes will evolve 
into something more extensive over the next 
decade. Gene chips now being developed will 
allow robots to analyze far more about DNA 
than current methods can. These chips can 
look at thousands of antibodies and patho-
gens from a dried blood spot. 

“Ultimately, we could look for any disease 
you can imagine,” Meshnick says. n

–Susan Shackelford

Dr. Steven Meshnick

Malaria Prevalence
DRC 2007

High: 94%

Low: 2% 8

D
r

. 
M

ik
e

 a
it

k
e

n

j
a

n
e

y
 M

e
s

s
in

a
/c

a
r

o
l

in
a

 p
o

p
u

l
a

t
io

n
 c

e
n

t
e

r



f e a t u r e s  a n D  n e w s

22   |   s p r i n G  2 0 1 0

for which hog waste is well known. 
Ammonia also reacts in the atmosphere 

to form fine particles that cause respiratory 
problems such as asthma. 

“This is a big public health problem,” 
Aitken says, going on to describe the process. 
“We are converting ammonia to nitrate, and 
then nitrate to nitrogen gas, which represents 
79 percent of our atmosphere and can be 
harmlessly released.” 

The process consists of conventional waste-
water-treatment technology, but two aspects 
of the project are unusual, Aitken says.

It’s coupled with another project at the site 
which captures methane from the treated hog 
waste to generate electricity and thus mini-
mize the release of the potent greenhouse gas. 

Under a pilot program the state began 
in 2007, investor-owned utilities in North 
Carolina are required to buy the electricity. 
The farmer receives up to 18 cents per kilo-
watt hour, Aitken says. That far exceeds the 
several cents per kilowatt hour that utilities 
typically pay other power producers and thus 
could significantly help offset the farmer’s 
technology cost.

The other innovative part of Aitken’s 
project is technical. At a nominal cost, InVen-
tures Technologies Inc. is providing a “bub-
ble-less” aeration system that supplies oxygen 

required to convert the ammonia to nitrate. 
This method is superior to traditional tank-
and-bubble systems for two reasons, Aitken 
says. It minimizes the release of ammonia 
from the treatment system and also may 
minimize emission of the greenhouse gas 
nitrous oxide, a by-product of the process. 

Aitken began testing the ammonia-
removal system in the first quarter of 2009 
and expects the demonstration to last a 
year. Assisting him are graduate students 
Sarah Bunk and Eric Staunton, as well as 
Joe Rudek, PhD, a hog-waste policy expert 
with the Environmental Defense Fund in 
Raleigh, N.C., who holds master’s and doc-
toral degrees from the UNC department 
Aitken heads. 

While there are state incentives for the 
energy-conversion process, both Aitken and 
Rudek hope additional incentives, including 
credits for carbon and nitrogen removal, will 
emerge as legislation. 

So far, Aitken says, “The state is not con-
necting the dots.” 

He hopes to make the connections clear 
soon. But for now, he says with a chuckle, 
“The trailer is turned so that you can’t see 
the clown logo from the road.” n

–Susan Shackelford

Field technician John McNeill (left) and Dr. 
Glenn Walters, director of the ESE Design 
Center, discuss design strategies for main-
taining pressure in a tank used to remove 
nitrogen from hog waste. At right, plastic 
covering over a hog waste lagoon not only 
contains the noxious smell of ammonia but 
also captures methane, which will be used 
to generate electricity instead of being 
released as a greenhouse gas.
 

Dr. Mike Aitken
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