Water treatment plant
serving 2,000 residents
of western Carteret
County in northeastern
North Carolina

Resin Technology Solves

- Well

lean, clear water that has no

strange odors and doesn’t

stain fixtures or clothing is
taken for granted by people with
city water. To enjoy the same
advantage, more than 2,000
residents of western Carteret
County living along Route 24 in
northeastern North Carolina got
together to form their own water
company, the West Carteret Water
Corp., a non-profit corporation.

Residents were concerned

because their well water contained
excessive amounts of iron, hard-
ness, color, and hydrogen sulfide
gas and thus smelled and tasted
foul, stained plumbing fixtures and
clothing, and was difficult to
lather. Their goal was clean, clear
water that met North Carolina and
U.S. Environmental Protection
Agency (EPA) water standards,
including those for carcinogens.
Their solution was a water treat-
ment plant using Thermax’s
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Tulsion A-72MP decolorizing anion
ion exchange and T-42 softening
resin technologies.

To learn whether or not a
homogenous macroporous styrene
Type I strong base anion resin
would remove the colored tannins
from the area’s water, Culligan
performed tests with several of
their water softeners using a layer
of styrene strong base decolorizing
resin. The results were positive.

Granulated activated carbon
(GAC) was tested, but the colored
tannins broke through rapidly.
This indicated that GAC would not
be economically feasible for the
removal of the tannins found in
the area’s water.

A New W@]ﬁ@ﬁ’ Source
Was Locafed

The West Carteret Water Corp.

received permission from the
Federal government to drill test

Water Problems

wells located in the nearby Croatan
National Forest. The location
chosen was a mile from Highway
24; the wells were drilled down to
the Castle Hayne Aquifer. The
three 284-foot wells, 2,000 feet
apart, are each capable of produc-
ing 550 gallons per minute.(See
Table 1 for an analysis of the water
in the three wells.)

In Phase I of this project, an
elevated tank, 176 feet high with a
600,000 gallon capacity and 73
miles of water line were con-
structed and installed. The largest
main is 12 inches and the smallest
is two inches.

Treatment Plant
Was Desighed

Before the well water reaches
the consumers, it travels through a
water treatment facility. The water
is first aerated to remove any
hydrogen sulfide gas (H,S) and
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iron. Then, at least 70 gallons of
every 100 aerated gallons are sent
to ion exchange softening vessels to
remove calcium, magnesium, and
other metal cations. These vessels
also act as a further filtering
medium for the precipitated iron
and elemental sulphur.

Fifty of the 70 gallons are
decolorized by ion exchange and
adsorption. This is the first
municipal water treatment
facility in the United States
where a Type I strong-base resin
is being used to remove colored
tannins. The remaining 20
gallons bypass colorization.

The three separate waters are
then blended, chlorinated and
pumped to the elevated storage
tank where the waters may be
adjusted in their blending to meet
various consumer tastes and/or
government regulations.

Both the softening resin and
the decolorizing anion resin are
easily regenerated with salt
(NaCl). When the softening and
decolorizing resins no longer
provide the needed service runs,
they may be disposed of in a
landfill or in a trash-to-energy
incinerator. Regeneration efflu-
ents are sand-filtered and diluted
before being released into the bay
salt water.

To prevent corrosion with
current piping in the homes, the
water is not totally softened.
Some residences continue to use
their own water softeners for
total softening.

The Approach Was
Cost-Effective

The West Carteret County
user-owned central water system,
with the current capacity to treat
600,000 gallons per day, is
operated by one plant manager
whose responsibilities include
plant operation and maintenance
as well as field service. No other
operating and maintenance staff
are required.

Design and construction of
the system, including test and
production wells, distribution
pipes, storage tank, and treat-
ment plant, cost $5.5 million. The
majority of the incurred expenses
were financed by a 40-year loan
from the Farmers Home Adminis-
tration which is being repaid
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from water users’ fees.

The fee for becoming a corpora-
tion member during the project's
first phase was $50, including the
cost of a water meter. About 2,400
of the approximately 6,000 poten-
tial customers signed up during
the first phase. After Phase I, the
membership fee increased to $250
and finally to $400.

The cost to the resident to
connect to the meter is about $1.50
per foot of ditch and pipeline. The
monthly fee is $10.50 for the first
2,000 gallons and $3.50 per thou-
sand gallons up to 8,000 gallons, at
which point a discount is applied.

Because the new water lines
supply 75 pounds of water pressure

to homes with pipes accustomed to
handling 35 pounds of water
pressure, the Corporation recom-
mends that all users install a
pressure regulating valve as an
optional expense to save water
and prevent possibly costly water
damage bills.

Setting up a central water
system provided an unanticipated
cost savings for all county resi-
dents. Until the corporation
installed 43 fire hydrants along
and near Route 24, no fire hy-
drants existed along this 18 miles
of state highway. The installation
of the fire hydrants has reduced
fire insurance premiums for all
county residents.

Operation/Maintenance
Simple And Affordable

The success of the plant start-
up is primarily due to the techni-
cal and personal competence of
the operations manager. Because
the plant is almost entirely
automated, operation and mainte-
nance for the most part involve
regulating the water mix and
ensuring that the resins are
regenerated as needed.

The current service run of the
decolorizing vessels is approach-
ing four million gallons. The
capacity of Tulsion A-72MP for
treating this 20-25 units colored
tannin water is 50,000 gallons per
cubic foot (6,684 bed volumes).
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This Zthroughput exceeds the
anticipated capacity of the resin.

'The longevity of the resin for
thls&apphcatlon will most likely be
more than the initial expected
usage of a three-to-five-year life
cycle The life cycle of the decolor-
1z1ng resin in this applicatiorwill
Vary depending upon the quahty of
the source water and how it is
handled by the operator.

bl

i New Water Meets User,

i

Stafe and USEPA Standards

Corporation members began
‘enjoying the use of the “new”

water from their taps on Aug. 28,

.1991. Because most organics are
. removed prior to chlorination, the
+ formation of cancer-causing

trihalomethanes (THMs) is elimi-
nated. The water produced by the
West Carteret Water Corp. (see
Table 2 for analysis) contains
0.0613 THMs, which is below the
0.10 ppm North Carolina state
standard.

The author would like to thank
those individuals who contributed
to this article: Dr. Kermit Smith of
the East Group of Kinston, NC,
the consulting and design engi-
neers for the project; Spencer Bush
of Refinite Water Conditioning,
Rock Hill, SC, manufacturer/
assembler of the system’s hard-
ware; Ronald Ellen and Red

‘Postlewait of Onslow Construction;

Dan Fortin and Lisa Smith-Perri,
West Carteret Water Corp.; Dr.
Fisher, Puricons, Inc., Berwyn,
PA; and James B. Higdon, Assis-
tant Regional Engineer, Public
Water Section, Division of Envi-
ronmental Health, North Carolina
Dept. of Environment, Health, and
Natural Resources.
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