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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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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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