ABSTRACT

WENDY FUSCCOE. Regi onal Water Maagenent.
(Under the direction of DR DANIEL A OKUN)

A major problemassociated with water supply systens in the United
States in water quality, especially for small water supplies. The
establ i shment of regional water authorities in England and Wl es
has clearly shown the advantages of regional water nanagenent;
they provide water of good quality efficiently and economcally.

In North Carolina, there are alnost 3,000 public water supply
systems and only 2% of these systens serve over 10,000 peopl e.

Most of the systems in the state (79% serve fewer than 500 people.
The North Carolina Departnent of Natural Resources has reported that
quite afew systenms in North Carolina are deficient in quantity,

qual ity and/or operation and maintenance. The report exam nes

regi onal water nanagement in one county to assess the possibility of

regionalization in North Carolina.
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1. | NI ROPUCTI ON
Early in 19847 repiresentatives of water utilities?

gover nnent and academ a were ask€?d what they thought were the

nost critical water issues the nation will face five years from
now (MalcolmPirniej Inc.? 19SS "h>. Over half of the respondents
pl aced vjater quality issues at the top of their list; a majority

bel i evi ng the nost severe problens existed with ground water
suppl i es. The ability to provide an adequate supply to neet
future demands J and the necessity of restructuring water
financing were also cited as maj or i ssues. Sur pri si ngl y? enough
partici pants agreed that small water systens were a nmaj or

probl en? that this i ssue was ranked third i n degree of

i mportance. The overall quality of operati ons and nmai nt enance
of small systens (defined as serving fewer than 10?000 peopl e)

was rated "i nadeguate" by 66*4 of the panel and "poor" by nmany.
The report stated that "...alnpbost all violations of the Safe —
Dri nki ng Water Act are in snall systens? about half do not ~
comply with nonitoring requirenents? | eavi ng many custoners with
potentially unsatisfactory drinking water.""

There are several reasons for the poor perfornmance of small
syst ens. Ohten a | ack of finances prohibits small conmmunities
fromhiring a professional staff? or investing in the necessary "
equi pnent . But even if small communities could enploy a -
full-time staff and i ncorporate state-of-the-art technol ogy? it

woul d be an inefficient use of skilled personnel? of capital

investnent ? and of water (Street? 1966).' The cost to the
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consuner woul d be hi gh. Many respondents to the survey saw
regionalization as a way to provi de safe drinking water at a
reasonabl e cost to everyone? even those in snmall communitites.
A special regionalisation comittee fornmed within AWM
defi ned regionalizati on (AWM Conmrittee Report? 1979) as:
"Regi onalization of a water systemis (1) a creation of an
appropri at e nmanagenent or contractual adm nistrative
organi zation? or (S) a coordi nated physical system plan of two
or nbre comunity water systens in a geographical area for the
pur pose of utilizing common resources and facilities to the
opti mum advant age i n pl anni ng? desi gni ng? constructi ng?

operati ng and mai ntai ni ng water supply systens that neet current
m ni mum st andards. "

The conmmittee cited four nmmjor benefits of a regi onal
system
1) I nproved operati on and nai nt enance
S) The ability to optim ze the planni ng of water supply
syst ens
3) A larger service Brea for the distribution of costs
4) Fewer systens to be nonitored for conpliance with
wat er qual ity standards
The characteristic nost frequently cited as a benefit of
regionalization is the econony of scale associated with water
supply systens.
| nproved water quality may result from regi onalizati on.
Table 1 is the result of a 1969 Conmunity Water Supply Survey
(McCabe? 1970). The Bureau of Water Hygiene of the U. S. Public
Heal th Service <USPH) wanted to determne if the Aneri can
consuner''s drinking water net USPH dri nki ng wat er standards.
These standards then applied only to interstate carriers and
sone st at es. A maj or concl usion of the study was that snal

systens (500 or fewer people served) had nore water quality

problens and facility deficiencies than | arge ones. The
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Table 1

SUMVARY OF RESULTS OF COML-{UNI TY WATER SUPPLY SURVEY BY CATEGORY AS A PERCENTACE;

G eat er
500 500- t han Al l
or less 100,000 100,000 Populations
ltem Nunber of Systens 446 501 22 969
Water quality Met drinking water
eval uati on st andar ds 50 67 73 59
Exceeded r ecommended
limts 26 22 27 25
Exceeded nandatory
limts 24 11 o] 16
Survey popul ation In
each group in
t housands 88 4,552 14, 463 18, 203
Facility No naj or
defi ci enci es defi ci enci es 39 47 64 44
some naej or
defici enci es 61 53 36 56
Bact eri o~ Met criteria 4 15 36 10
| ogi cal
survil |l enace Did not neet
criteria 95 85 64 90

SOURCE: McCabe, E.J., et

al.. Survey of Community \ater Suppl
Systems, JAWM, 1970 y y PPy
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principal investigators recomended nerging the smaller systens
Wi th larger ones where institutional arrangements permtted.

The federal government is giving nore of the responsibility
for providing good quality water to the states and | ocal
governnments. Federal funding for comunity water supply water
projects has been falling steadily since 1978 (Snyder, 198'H)]|,
with Farnmers Home Administration <FnHA) tightening eligibility
requirenents for the grant programand raising interest rates for
t he | oan program

Unfortunately, the states do not appear to be interested in
funding water projects. According to a 1982 survey (Snyder,
198-7), over half of the states provide no financial assistance
to local governnments for funding water projects (Table S)

Table 2 Nunber of States Providing Assistance to
Local Covernnents for the Devel opment of

Water Supplies and Wastewater Treat ment
Facilities

Grants & Loans G ants Loans No Assi st ance
8 6 26
Water Supply 10
11
Wast ewat er Tr eat nent 0 32 7

SCURCE: Snyder, 1984

Wth | ess federal noney available and a mninumof state
I nvol venent, [ocal comunities nmay be forced to work together to
provide water service, including both adequate quality and
reliable, sufficient quantity. The advantages of |arger water
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projects are numerous: higher quality personnel* nore efficient
devel opnent of water resources generally resulting in higher
quality water?, and a |arger revenue base. Although many states
do not provide any financial assistance? according to an ASCEl

survey? 68% of the states have policies favoring regionalisat ion

(Bell, 1976).
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E. REQ ONALI ZATI ON_I N. NORTH CAROLI NA
2ii.,Si2e,and_Prgblenms_gf North_Car

As of January 19S5, there were S 1.786 public comunity
wat er supply systens in North Carolina. Figure 1 illustrates
the size distribution of the systens in the statej with 9S% of
the systens serving under 10,000 people. These systens serve
38% of the total population. Figure 1 classifies systens
according to source; groundwater or surface water. The 90% of
the systems using groundwater serve only E9% of the popul ation.
Systems serving over | g OO0 people using surface water serve
over one-half of the population. Between February 1984 and
February 1985, 1S8 systems had persistent violations <EPA
defines persistent as ~ or nore violations). Al except 6 of
t hese were water systems serving fewer than 500 persons.

The North Carolina Department of Natural Resources
( NCDNRCD, 1978) stated that "quite a few' systens in NC were
deficient in one or nore of the follow ng areas:

* quantity of source

® quality of source _
* treatment and distribution system adequacy and

mai Nt enance
® system nonitoring

For convenience J the |last two categories are grouped
t oget her under the headi ng of system operation and mai nt enance.
S.1.1 Quant ity _of; SourceB

Sone public water systens in NC do not have an adequate
supply of water J usually because of inadequate |ong range
planning. An ejtanple is the current situation facing Dare

County. Located on the NC coast, Dare County encouraged
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Figure 1: Size Distribinmon and Popul ation
Served by the Community Public Water Systens
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devel opment. In the past years, the Towns of Nags Head “-ind Kill
Devil Hi Il each used a water source known |ocally as Fresh
Pondj each town having its own treatnent plant. Use of this
pond was suspended in 1980 when the™ county water system began
punpi ng water not only to Nags Head and Kill Devil HIls, but
several other communities as well. The pond has since been
reactivated to use as an additional source, but the county can
not expand its system Al available water is earmarked for
current residents. The county is currently under contract with
an engineering firmto sink wells at Kill Devil HIls and to
anal yze the quantity (and quality) of water available. The
current plan is to build a desalination plant which would treat
the water found in the test wells. Desalination is expensive.
Ot her exanpl es appear in the |ocal media alnost daily during
nmost summers.
2ji lj"e.Qual i ty_of _Sgurce

The 10*/. of the public water supplies using surface water
serve a ngjority of the popul ation, making contam nation of
surface waters a concern. In many cases, sources are
contam nated by nunicipal and industrial wastewaters, storm
run-off or other pollution. Alexander County, which uses the
South Yadkin River as its source, experiences problenms of high
turbidity, run-off debris, and difficulty in treating the water
up to "0% of the operating tine.

During low flow periods, wastewaters discharged to rivers

are less diluted. The state D vision of Environnmenta

Management estimates that under |ow flow conditions, the Haw
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River contains 96*X effluent <Binata, 1986). |n 1981, DEM
reported 39 of 93 permtted dischargers into the Haw River in

t he regional division which includes Pittsboro. which takes
water fromthe Hawj were not conplying with EJtate water quality

regul ations. These nonconplying dischargers couple?d with urban

and agricultural surface runoff affect water quality.

Accidental spills and |eaching of contam nants are problens
affecting groundwater supplies. About one-half of the state's
househol ds are not served by comunity sewer systemsj depending
on the traditional septic tank systemor sone other form of
on-site wastewater disposal systemto handle their sewage and
other liquid wastes <Wckerj 1980). Systemfailures and poor
mai nt enance contribute to the contam nation of groundwater.

H gh iron concentrations appear to be a problemcomon to nost
groundwat er supplies in North Carolina.
2.1-3. Syb5teffl QOgerat ion_and_ MM

The bi ggest problemfacing small systens is poor
operation. A 1977 survey showed that 48*/, of the systens
surveyed in NC had inadequately trained operators (Gosnellj
1980). Ir”adequate design? |ack of maintenance and poor
operation all contribute to poor quality service. The majority
of violations in HC sre wth systens failing to nonitor water
quality. Sonetimes the only analysis is a once nonthly
bacteriol ogi cal test and an annual chem cal test, A report of
bacteriol ogical violators for the first quarter of 1985 show 2S3
systens in violation.

The sheer nunber of small systens nmakes it difficult to
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routinely inspect or even keep abreast of a system-s OSk M The
North Carolina' * Uilities Conm ssion requires annual reports from
every pr ivately-ov*ned public water supply systemin the state.
Last year they sent out over 100 letters requesting system
owners to report to the commssion office to explain delinquent
reports. Only one ov'jner showed up? but enforcing the subm ssion
of the other reports would require time and nmanpower the

conmi ssion does™n't hsive. The large nunber of snmall systens

precl udes state engineers from making frequent inspect ionsj and
| ack of day-to-day nmonitoring could permit the use of

contam nated water for an extended of tine (hi CONRCD, 1976!). S._S
Rsgi onal i zati on_Prograns_in

\Whereas the English used legislative action to create their
regional water author i ties n f-4orth Carolina has used econom ¢
i ncentives to encourage the regionalization of water systens:

t he Regi onal Water Supply Planning Act of 1971 and the O ean
Water Bond Act of 1977 (Okun, 1981). The funds avail abl e
through these acts are admnistered by different agencies.

The Regi onal Water Supply Planning Act of 1971 was
establ i shed under the control and direction of the Departnment of
Adm nistration. The objective of this act was "...to provide a
framework for conprehensive planning of region.al water supply
systems? and for the orderly coordination of [ocal actions
relating to water supply, so as to make possible the nost
efficient use of water resources and to helpj realize economes
of scale in water supply systems.” A revolving account was

set up such that the Departnent coul d make advances to units of
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government "...acting collectively or jointly as a regional

wat er authority, for the purpose of neeting the cost of advance
pl anni ng and engi neering work necessary or desirable for the
devel opnent of a conprehensive plan for a regional water supply
systemas defined in this Article." The revolving fund was
desi gned so that the zero-interest |oan would be paid back
within siMyears or when construction of the regional system
began. The noney paid back woul d then be available to fund
another project. Unfortunately? ail available funding was
conmtted to projects by 1974? and few communities paid back any
money. No action was taken to make conmunities repay? and
eventual ly the fund was depleted and not replenished by the

| egi sl ature.

The Clean Water Bond Act of 1977 (initially started in
1971) is a state grant programproviding financial aid for the
construction of inprovements to water and sewage systems within
the state. A priority systemis used to determ ne which
projects arB nmpst worthy of funding. Those projects which are
part of a regional systemreceive a higher priority for funding.

Bot h prograns have assisted in creating several county-w de
wat er systems? but success has been limted. According to Jon
Arnol d? project engineer with the Water Supply Grants Unit in
the NC Division of Health Services? Departnent of Human
Resources? another formof incentive is needed (Arnold? 1979).
Currently? the Regional \Water Supply Planning Act of 1971 is
I nactive? and the State grant program provides grants for

capital construction but not for operation and manitenance.
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Arnold cites the fear of operating a |arge systenf assum ng very
hi gh Ok>: M costs as one reason small systens hesitate to becomne
regional ? opting to either expand or inprove existing systens.
Not only are state programs limted in their success? but
federal aid is decreasing as well (Snyder? 198 +). Federal water
supply aid prograns are listed in Table 3 (NC Ad Hoc G oup?
1978)? with the Farmers Home Administrcittion <FmHA) being the
maj or contributor to small water suppliers. North Carolina had
received nore noney for water supply and wastewat er di sposal
projects fromFmHA than ail but two other states? so it nore
than nost states will feel the effect of decreasing federal
fi nanci al ai d.
Si 3.. Reasons, for,Regional i 2; ed_. Syst ent
There are several reasons why a regional water system nay
be attractive to a county or community in North Carolina.
Al nost 40% of the population in the state is served by small
systens? which for reasons cited earlier? are generally thought
to be inferior to large (serving over 10?000 people) water
supply systens. In rural areas? where it may be difficult to
get groundwater? a county-w de systemmay be the only feasible
option. This was the case in Mntgonmery County, Located in the
southern half of the piedment? Mntgomery County is rural? with
only 15 public water supply systems in the entire county.
Peopl e nostly have their own wells. However? once it becane
difficult to get water individually? the public petitioned for a
county-wi de system A new plant is now in operation using water
fromLake Tillery. Approximtely 1?7600 county users are served?
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Table 3:  MAJOR FEDERAL WATER RESOURCE PROGRAMS, CLASSIFIED BY MAJOR
ELEMENTS AND AGENCY, SHOW NG THE PRI MARY STATE AGENCY

I NVOLVED
Federal Prograns Primary State Cooperating Agency
Wat er Supply
Farnmers Hone Adm nistration
Rural Water Supply planning & Human Resources, Sanitary
Construction grants and con- Engi neeri ng Section

struction loans to | ocal agencies

Soi |l Conservation Seirvice

Water Supply in Small Watershed DNRCD, Land Resources Division
Proj ects

Corps of Engineers

Water Supply in Miltiple-Purpose DNRCD, Office of Public Wrks
Reservoi rs—pl anni ng, constructi on,
operati on & maintenance

Econom ¢ Devel opment Adnini stration

Water Supply Gants to |ocal Human Resources, Sanitary
Agenci es Engi neering Section

Envi ronnmental Protection Agency

Regul ation of donestic water supplies. Human Resources, Sanitary
Gants to State for management of Engi neering Section
State Regul atory Program

Dept. of Housing & Urban Devel opment

Communi ty Devel opnent Grants to Human Resources, Sanitary
localities Engi neering Section

Ceol ogi cal Survey

Cooper at i ve- Federal - Stat e Basic Data DNRCD, Division of Environmental
Program surface and ground water Management

SOURCE: MC Ad Hoc Goup on \Mater Resources, \Mter Resources Managenment in NC

1978
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and water is sold to the towns of Biscoe> M. G|ead? and Troy.

Quality problenmsj i.e.? taste and odor problens? nay be bad
enough that consuners want to be part of a |arger system which
produces better quality water, C eveland county is a case in
point. Poor water guality |ed some residents to formthe Upper
Ceveland Sanitary District anong thenselves. This systemis
new having only been in operation two years and is al ready
expandi ng to reach additional counties.

Anot her incentive for a regional water project may be the
potential of attracting industry to the area. There ar®  also
e>;anpl es of industry becomng instrumental in instituting water
projects. Cassified as "economcally depressed", Robeson
county was able to participate in the EDA grant/loan program
About four years ago? Canpbell Soup Conmpany wanted to |ocate in
the county and agreed to participate financially with the county
in getting a county-w de water system Because of poor |oca
groundwater quality (excessive iron and manganese), a county
systemwas wel | received by the public. Robeson county now has
one of the fastest grow ng regional water systems in the State.
According to M. \Wallace Venrick, regional engineer for the
Department of Human Resource's in Wnston-Salem w thout such
I ncentives, we woul d see very few regional systens.

§8.i"_Syccessf ul _Regional _SYstens
2jel & .-1 6Dsod

Located in central North Carolina on the NC-SC state |ine,
Anson County has a successful regional water system In 1966,
Anson County received a conbination revenue bond | oan and grant
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of *AJO000, Q00 fromEDA. Count> votersthcenapproveda$750»000
general obligation bond issue to add to EDA funds and the county
was able to inple*ment prelimnary plans for a county-operated?
county-w de water supply and distribution system<Wcker, 1979).
Profit fromthe sale of water to other counties has enabl ed
Anson County to expand water lines within the county. The
county's decision to expand came about because nei ghboring
counties wanted to purchase water. In 1971 the Anson County
wat er systemwas conpl eted, and the?y began selling water to
Uni on County. EDA grant noney was used to finance distribution
lines fromAnson to Union county. In 1977, Richnmond county
began buying water, and 1985 Anson began selling to the
Chesterfield Rural Water Company in Chesterfield county, SC
Both Ri chnmond and Chesterfield counties paid for their own
distribution lines fromAnson county. Anson county is currently
selling nore water outside the county <59'/.) than is used by
county residents. According to the Anson county manager,
customers woul d have to pay *0.38/1,000 gallons nmore for water
I f Anson county was not selling water, increasing the cost of
vj ater about 1S% To the extent that charges represent costs,
this indicates that the regional supply is economcally
attracti ve.
e. .2 DaYidsgn _Water_lInc..

In 1965, a group of concerned citizens in the Wl come area
of Davidson County recognised the need for a water systemin the
area. Individual wells were not reliable, and as there was not

<and still isn't) a county sewer system there was the added
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probl emof putting in a septic tank. The group formed a
private? non-profit corporation so as to receive Farners Hone
Adm nistration financing to construct a water system

Having received a *3,680,000 |oan (the maximumat the tine
was $'”,000,000)!. North Davidson Water Inc., a private,
non-profit corporation was forned to serve 3,650 custoners.
Unable to receive additional financing, the conpany coul d not
expand its water lines but was able to supply nore water.

Bet ween 1968 and 1969, four nore non-profit corporations were
started in Davidson County (financed by FnHA | oans) to construct
water lines. North Davidson Water Inc. furnished the water. In
1973, Congress renmoved the *-7t, 000,000 ceiling, and the five
systems consolidated into the Davidson Water Inc.. The new board
consists of three menbers fromeach of the five origina

syst ens.

The treatnment plant has gone fromS ngd capacity in 1968 to
| E mgd capacity which will be conpleted in 1987, when demand is
estimated to be between 10 and 11 ngd. The plant operates at
capacity, with expansions every several years. Located on the
Yadkin River, the plant operates continuously. Installation of
tube settlers has inproved water quality, although finished
wat er quality has always nmet standards.

The last five years of operation have been "break even"
years. Revenues have paid for operation and maintenance, but
not all necessary capital inprovements. Over the past two
years, the records show a profit. Because this is a non-profit
corporation, customers will eventually be reinmbursed or rates
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will be lowered. Water rates are based on what needs the board
anticipates three to five years ahead, yet there is still the
need for FnHA financing. This past plant e>; pansionii from8 nyd
to IS ngd required a *a, 000i.000 | oan fromFnHA but system
managers feel this may be the last of FnHA | oan noney-

Davi dson Wter Inc. is the largest non-profit rural vtater
systemin the nation? serving rural residents of Davidson and
Randol ph County. As the water system becomes nore accepted
(there are still residents preferring their own wells to the
wat er system? nore people will tie onto the system According
to loan guidelines? the conpany can spend up to *1000 per new
connection. Problens arise when only one or two residents want
to tie in? and other neighbors don't. But as new residents nove
into the area, these gaps in the systemare closing.

Regi onal i sation of water supply systems i s encouraged
through state legislation? but oppostion is experienced on the
| ocal |evel where the idea of regional water nmanagenent
Is threatening to | ocal governments. The provision of water is
seen as a way to control the growth of a comunity? and
local officials are not eager to share this power with other
communities. \Were consuners have been concerned with the
quality or quantity of the water supply to the point of

organining or petitioning for a regional (usually a county)
systen? regionalization has been successf ul
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3. SASIQN .COUNIY s.. A _CABE SIUDY_OF_ RE"

Regionalisation within North Carolina has often resulted
in better quality water at |ower cost to consuners? but nany
counties in the state have no type of regionaU water systen)
nei ther physical nor organizational. An essentially rural
state with many smal|l communities and no [arge centers of
popul ati on? NC has a clear need for regionalization (Ckun?
1981) .

To the extent that one county can typify the State,
Gaston County was chosen as a case study of regionaliztion in
North Carolina. By exam ning various regional plans in one
county? principles applied within this county may be
applicable at the state level. Gaston county dosen't own or
operate a water <or wastewater) systen? but does own some
transmssion lines. There are over SOO snmall public water
supply systems? all of which use groundwater? and severa
smal | nuni ci pal systems which use surface water
3'1 CGeneral i nformation

Gaston County is located in the South-central part of
the Piednont region of North Carolina within the Lower
Cat awba Ri ver Basin? Figure S.

There are SIH public water supply systenms in Gaston
County; one half of the systens in the county serve fewer
than 100 people. Only sixteen systens serve nore than 500
peopl e <see Figure 3). O these sixteen? four private
conpani es? averaging 660 peopl e each? use groundwater. Seven

18
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Fi gure 2: Gaston County
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Figure 3: Size Distribution and Sources of Water of
Gaston County Public Water Supply Systens
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muni cipalities including Gastonia use surface waters with

five additional comunities purchasing treated surface water

from Gastoni a? Tci ble *.

Tabl e »

System Popul ati on Sour ce
Bel nont 15, 000 Cat awba Ri ver
Esessener City 6 f 000 Long CreeH,
Cherryvilie -~, 900 I ndi an Cr eek
Gast oni a 53, 190 Sout h For k Cat awba
Cr anert on 1, 8h2
Dal | as -"r/o .
Lowel 1 3, 300 -
McAdenvi l | e 970
Ranl o 1,77 4-
Hi gh Shoal s 700 Sout h For k Cat awba
M. Holly 6, 300 Cat awba Ri ver
St anl ey 3, 000 Hoyl es Creek

* Purchase treated water from Gastoni a

The City of Gastonia is the largest water supplier in
the county, serving approximately 65,000 people. Up to this
poi nt, there has been no contractual agreenent between
Gastonia and the five satellite communities that buy water
from Gastonia, but the city is offering serveral alternatives
to the "no contract” agreenent. These satellite cities are
di scussed | ater.

3.2 Reasons _for_regioGal.. water _man

If regionalization is to be initiated in North Carolina,
it wll be as a result of local initiative, wth assistance
fromstate agencies. Local self-interest was the driving

force behind both the successful regional systens di scussed

21
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earlier. Local constituencies of Gaston County have
differing concerns over their water situation? and there are
several reasons regi onal water nanagenent nmay be an
attractive alternative to the current trend of individual
ownershi p and operation of both small and | arge systens.

Gaston County officials are interested in formng a
county water water system which would interconnect the
muni ci pal water systenms not only for emerengcy use? but to
serve rural residents of the county as well. Wth SIS public
wat er supply systens? Gaston County has the highest nunber of
public water systens in the state. The inherent problens of
smal | systens (poor managenent? insufficient fineinces to hire
qual ified personnel? etc.) m ght be solved by incorporating
these snaller systens into a | arger system

Not only is operation and mai ntenance of snall systens a
probl en? but groundwater quctiity is a concern in the county.
The Public Health officials are concerned because
approxi mately 350 wells serving the comunity water supplies
in Gaston County are not nonitored routinely for inorganic
chem cals. They estimate E7?000 people are being supplied
wat er from groundwat er sources that are not nonitored
bacteriologically or chemcally. The proliferation of septic
tank systens is a problemwhich affects water quality. Bel ow
is an e;;cerpt froma paper witten by the County Health
Departnent <On-Site Sewage Treatnent and Di sposal ? 1985):

"The failure rate of the total nunmber of septic tank

systens in the county is about 3 to 5% annual ly? with systens
over 10 years old having a higher failure rate. It is

22
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therefore possible to have 500 to 1000 mal functioni ng septic
tank systenms each year ? which rcssults in the flow of human
waste onto the surface of the ground and into streans. Sone
of these nmal functioning systenms go undetected or unreported
and have the potential to produce sev”jage rel ated di seases-
such as hookwornf? hepatitis (which is high in Gaston County)?
dyst~ntary and other enteric diseases".

@ The two | arge nunicipal suppliers in the county use
surface water fromlarge river systens used by many mnuni ci pa
and industrial dischargers. It may be possible to use a
better quality source? at an acce”ptable cost. The Cty of
Gastoni a has asl nost conpleted the final eKpansion of their
existing plant and is investigating nev-i plant sites as well
as a new source. Two other systens nust e;;pand to neet the
SO year demand- It may not be necessary for all three
systens to expand individually? joint owership for two or
nore systens nmay be advant ageous.

3. 3 Regi onal _agi eroaches_in_Gaston_Cou

Regi onalisation nmay refer to the physical water supply
systemor to the organi zational arrangenent used (H ggins?
197S). Three types of regional plans are eval uated which
i nvol ve either physical or organisational arrangenents:
i nt erconnecti ons anong nuni ci pal systens? service to the snal
systens (both municipal and private)? and organi zati ona
arrangenents consi stent wth water nmanagenent in Gaston
County.

Usi ng a SO year design period? potenti al
i nterconnections between nunicipalities are determ ned by

treatment plant capacity and the safe yield of the source-

Prior to identifing possible interconnections? water
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quality of sources in the county are eval uated, so that
al ternatives can be conpared on the basis of providing equal
quality.

Wth no county-w de water system and i ncreased
devel opnent outside city limtsj the nunber of small public
wat er supply systens is increasing. Oher neans of serving
t hese rural residents besides incre?asing the nunber of snal
systens may result in a better quality water service-

Based on practices of other counties in the state,
several organisational arrangenents may be feasible which
could result in a larger governing unit providing service

over a |larger sresi.
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"ia  WATER_ . SyPPLY_SOyRCES .| N_GASI ON_ COUN
ftii_Determ natign_of nean_annya™”?

Located in the piednont i. Gaston County relies nainly on
surface water to neet the county water denands. Al t hough a
| arge nunmber of systens utilize groundwater <Figure 3)5 they
serve only SO*X of the popul ati on. Det er m nati on of nean
annual flows was based on information from gagi ng stati ons
within the area”- and work done by F .E. Arteaga and E-F.

Hubt aard (Arteaga? 1975). The nean annual flov~s for streans
in Gaston County are between 1.0 and 1.5 cfs per square mle
as shown in Figure 4. Figure 5 shows the | ocati on of four

gagi hg stations within the area. The nean annual fl ows at

each of these stations are as foliov-js:

St ati on Drai _nage_.6.r ea
(sm <Cl s/ sm

02143500* 69. 2 1.32
(Indian Cr., Lincoln Co.)

OE1440C: ' O 31. 6 1.13
(Long Cr.? Gaston Co.)

02142900 16 , 4 1 .12
<Long Cr.5 Meckl enburg Co.)

02145000 628, O 1.28

<S. F. Cat awba, Gaston Co.)

* U S. GS Station hdunber

These val ues Bre wi thin the range suggested by the USGS
in Figure 4 <Arteaga, 1975)!, and Bve used for estimating the
safe yield of a source-

4.2 Safe_Yield. _of EN sting Sources in G'\»
Bef ore | ooking at any type of nerging or

i nt erconnecti ons between water supply systens, it is
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A2 WAIER _.S.UPPLY. SOyRCES .IN_GASI ON. COy

Located in the piednont? Gaston County relies nmainly on
surface water to neet the county water demands. Although a
| arge nunmbe”r of systens utilize groundwater (Figure 3); they
serve only EOX of the population. Determ nation of nean
annual fl ows was based on infornation from gagi ng stati ons
vjithin the Bres-ri' and work done by F'.E- Arteaga and E. F
Hubt aard (Arteaga., 1975). The nean annual flov-~s for streans
in Baston County are betvjeen 1.0 and 1.5 cfs per square nmle
as shown in Figure -"i-. Figure 5 shows the |ocation of four

gagi ng stations within the area. The nmean annual flows at

each of these stations are as foll ows:

St ation Dr ai . nage_Ai-e=a MAE
a 'a(S (ct''s/sm

02143500* 69. S i.3s
(Ind i an C» ? L i nc oln Co.)

OS 1*~4000 31..8 1.13
(Long Cr., Gaston Co.)

0214E900 16. 4 1.12
(Long Cr.f Meckl enburg Co.)

Gs5145000 6SS. 0 1.29

(SSF. Cat awta a J Gas t on Co.)

* 1J.S. G S, Station Nunber

These values btb wthin the range suggested by the USSS
in Figure 4 (Arteaga? 1975):. and are used for estinmating the
safe yield of a source.

4. H Safe,Yield of Existing Sgurces i
Before | ooking at any type of nt”~rging or

I nterconnections between water supply systens, it is
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Figure 4 —Range in mean annual flow of streams in North Carolina.
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i nportant to know how nuch water is available to each systenf
and whet her the existing treatnent plants s.rB adequate in
size. Assunming a EO year design period? it is possible to
evaluate alternatives for neeting the future demands of each
system Two systens in the county provide no raw water
storage? withdrawing directly fromeither the South Fork of
the Catawba or the Catawba River. The renmi ning systens take
wat er from i npoundnents. Figure a shows the | ocation and
i ntake for each of the seven municipalities.
4.S.1 Safe_Yield Df_Riyer | ncf_ i npoundment

Two nmunicipalities? Bel nont and Hi gh Shoal s? take wat er
directly fromthe Catawba and South Fork Catawba Ri vers
respectively w thout storage. Bastonia is a special case in
that water is piped directly fromthe South Fork of the

Cat awba to an i mpoundnent on Long Creek. The drai nage areas

of the sources btb shown bel ow:
.S.y~-i~".n? SE' .yr£. 8 Pr.8J:1.i"ge_Ar,ea__<5m)
1) Gastoni a Sout h For k Cat awba? 6S8
Long Cr eek 35
2) Hi gh Shoal s Sout h For k Cat awba 6ES8

3) Ei el mont Cat awvwbci 17?860

Where there & B no i mpoundments? the safe yield is

assuned to be approxinmately the m ninum fl ow over the period

of record. The i nstantaneous mninmum flows for the four

gagi ng stations are:
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Stat i on L.eDSJth _of M 11 _FJ.ow. _ (cf si Min_Fj.gw

Rec;prd_iy LM i yeari lcfs/sm

I ndi an Cr. 33 4. 6 0. 07
(1954)

Long Cr. 3E 0.8 0. 03
(1954)

Long Cr. 19 0.5 0. 03
(1976)

Sout h For k 30 S5. 0 0. 04
Cat awba (1954)

Because t he drai nage areas of the Catawba and South Fork
are so large (11.860 smand 6£' £! smrespectively) » the val ue of
0.04 cfs/snj corresponding to the station |ocated on the
South Fork is used to approxinmate the m ninumfl ow on the
Cat awba as wel |
4.S. 1. i jBastonia

Gastonia takes its water from two sources? the South
Fork of the Catawba? which furni shes nbpst of the raw water?
and Long Creek. Water fromthe South Fork is piped to Rankin
Lake, a E75-ng i npoundnent | ocated on Long Creek, Bessener
City al so has an i npoundnent upstream of Rankin Lake?
therefore the drai nage area given for Long Creek does not
i nclude that part of Long Creek used by Bessener City.

J.N. Pease Associates just conpleted a Raw Water Supply
Study (1986) for the Cty of Gastonia. They cite physica
restrictions as the reason the treatnent plant can not expand
beyond S7,3 ngd. Past records show that during the nonths of

July and August of 198E, the South Fork Catawba was unable to

neet the demand.
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The City of Gastonia serves approximately 65,000 peopl e;
53] 000 persons & e served through Gastonia--s distribution
system The present nmaximum daily demand is approxi mately
S3.8 ngdj just about plant capacity <21.3 ngd). Plant
capacity is under final expansion which will bring it to S7.3
ngd. Current plant capacity is assumed to be E'7.3 ngd. The
SO year maxi mumdaily demand is estinmated to be SB ngd.

The current average daily demand and the expected

SO-~year maxi mum daily demands for the five cities that buy

water from Gastonia are gi ven bel ow

Ave. Day Max Day? SO yr
Demand___ I ngdJ; Denand_|I f 3g. d2

Cr aner ton 0.23 0. 46
Dal | as 0.46 0.95
Lowel | 0.42 0. S8
licAdenville 0.72 1.5

Ranl o 0.41 0.85

=2 _. == . S S

Gastonia sells an average of 2.24 ngd to neet the
demands of the five cities. Based on popul ati on growh

estimates (HDR» 1985), Gastonia may be expected to supply
an additional 5 ngd by the year 2005 to adequately serve

these c ities.

| f Gastonia continues selling water? the total estimted
SO year maxi mum daily demand woul d be approxi mately 33 ngd.
The Gty of Gastonia's water supply is not only stressed at
t he source? but by physical treatnment plant restrictions as

well. The estimates are rough approxi mations, but show t hat

Gastonia will need to find an additional source of water (or
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increase the yield of the current source) and i ncrease its
treat ment capacity. Wth the existing treatnent capacity of
£7.3 ngd and a nmaxi nrum daily denmand of S3.8, the existing
treatnent facility can adequately treat water for the next
seven years <based on a SO year denmand of 33 ngd).

4.a.1 .S H gh_Shoal s

Hi gh Shoal s takes water directly fromthe South Fork of
t he Cat awt aa. The gagi ng station on the South Fork (Figure S)
is | ocated downstream of the i ntake for Hi gh Shoal s? but USGS
data at this station were used to approximate a m ni num fl ow
of 16 nuyd. The City of H gh Shoal s serves approxi mately 700
peopl e. The design capacity of the treatnent plant is 0.E3
ngdd and there is a |.S-ng raw water i npoundnent at the pl ant
site. The present day maxi num denand is O OS ngd and the
SO year nmaxi numday is estimted to be 0.10 ngd. The Cat awba
is an anpl e source.

The water plant was constructed in 1979 and a
hydroel ectric plant upstream was not in operation at that
ti nme. It has since started operating? and the fluctuating
wat er | evel causes problens at the intake.
NS, 1.3 Bel nont

Bel nont takes directly fromthe Catawba Ri ver. A 1976
report of the North Carolina Departnent of Natural Resources

and Community Devel opnent (1978) suggests the foll owi ng safe

vield at the intake for Bel nont:

Safe Yield (SO year) 75 mgd
Safe Yield (50-year) = 50 ngd
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Cal cul ati ons based on the m ni num annual fl ow give a

safe yield of:
0,04 cfs/sm> 1,860 sm= 74 cfs = 50 ngd

The nore conservative value of 50 ngd is used as the
safe yield of the Catawba Ri ver at Bel nont.

The City of Bel nont serves approxi mately 15?000 peopl e.
The original treatment plant was constructed in 1986 and has
been upgraded over the years to a 5-ngd capacity (HDR? 19Sb).
The present day maxi num demand is 6.4 ngdj and the 80-year
maxi num demand is estimated to be 7.5 ngyd. Wth a safe yield
of 50 nmgdu the Catawba River is an anpl e source,
4. S-S Safe_yield gf _existing in{Doundnt

The remaining four municipalities take water from
exi sting i npoundnents of known storage capacityj Table 5.
Figure 7 (Arteaga? 1975) was used to determ ne the safe yield
of these inpoundnments assumi ng a EO year recurrence interval.
Odinarily? Figure 7 could be used directly to determ ne the
storage needed. Howeverj since such a small percentage of
the nmean annual flowis required to neet denmandj draft rates
were extrapolated fromFigure 7. The nean annual flow for
Gaston County was estimated at about |.S cfs/sm
4.2.e.|l Bessener _City

The water source for Bessener City is a 50-nyg
i mpoundnent on Long Creek> and a | OO ng i npoundnment cal |l ed

Arrowood Lake. According to the system manager, water can be

pi ped fromeither or both sources for treatnent.

There is a 6-ng raw water reservoir |ocated on the treatnent
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System

Bessener City
Cherryville

St anl ey

[2] Mean Annual

[1]
Dr ai nage
Area (sm

13.5
41

22

Tabl e 5:

(2]

Mean Annual
Fl ow (cfs)

16. 2
49. 2

26. 4

[4] Ratio of Storage to _

Mean Annual Fl ow

[6] Safe Yield =

Safe Yield of Existing |Inpoundnents

3 4 5
Tot al[ ]St or age Rati o (Ef] St or age Draft Rat[e], % Mean
Capacity (ng) to Mean Annual Flow  Annual Flow (Fig. 7)
150 0. 04 33
13 0. 001 14
13 0. 002 17

Flow = (1.2 cfs/sm([I])

[3]/([2] X 0.65 ngd/cfs X 365 days)

([5]/100 ([2])(0.65 ngd/ cfs)

[ 6]
Safe Yield

(mgd)


NEATPAGEINFO:id=FE7E4F11-D1BF-4D92-BB12-465B64938D37


S i 1 ! ! i 11 r 1 1"1 11M

90

N\
80— - Exanple in teit /\/\ I >
R

€0

30-

20_

10.

70

60

50

40

N\

1111

[ @ I A
STORAGE RECU RED,

Draft-storage relations for 10,

A A

1

11111

0 MEAN  ANNOAL

RUNCFF

20, and 50-year recurrence Intervals


NEATPAGEINFO:id=9975CE33-A4BC-48A7-A0D0-01C6EC35A1A6


plant site. Taking the total storage capacity to be 150 ny,
and the drainage areB to be 13.5 sn®? the total safe yield
avai l able fromthe i npoundnent is 3.4 ngd.

Bessener City serves approxinately 6j 000 people. The
desi gn capacity of the water treatnent plant is 3.0 ngd. The
present day maxi num demand is £.4 ngd and the EO year
proj ected maxi mum dermand is E-9 ngd. Bessener City has
enough storage capacity (3.4 ngd) to nee?t future demands.

4. E.e.a Cherryyille

The City of Cherryville takes its water from an
i mpoundnent on I ndian Creek. According to the City Mnager,
t he i npoundnent has a storage capacity of 13 ng. Topographic
maps show a drai nage area of 41 sm The safe yield of the?

i mrpoundnent is 4.6 ngd.

The Cty of Cherryville serves approximately 4;.900
people. Oiginally constructed in 1964? the plant was
expanded to 3.S ngd in 1975. The present day nmaxi num wat er
demand is S.7 ngdj and the EO year pro.jected naxi num demand
is 3.S ngd. The inpoundnent on Indian Creek has a safe yield
of 4.6 ngdj so Cherryville can neet future demands w t hout
i ncreasi ng raw wat er storage.
4.S.S.3 Stanl ey

The City of Stanley takes water from an i npoundnent on
Hoyl es Creek. The Stanley water treatment plant operator
estimated the storage capacity of the inpoundnent to be 5
acres by 8 feet in average depth. From topographic maps? the

drainage area is estimated to be ES sm The safe yield is
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estinated to be S. 9 ngpd.

The City of Stanley serves approxi mately 3j 000 peopl e.
The | ast expansion was in 195Sii increasing the treatnent
capacity to 0.8 mgd. A 1.2 acre raw water reservoir was al so
constructed adjacent to the inmpoundnment to allov-j for
i ncreased settling during periods of high turbidity. The
present day maxi mum demand is 1.05 ngdj and the 20-year
projected mstxi numdemand is 1.3 ngd. The safe yield of the
Hoyi es Creek inpoundnment <E. 9 ngd) is enough to neet the
future demand of Stanl ey.
ANEEAMN M2 _Holly

M. Island Lake is a reservoir on the Catawba R ver
whi ch serves as the water supply source for the City of M.
Hol ly. The drai nage area of the reservoir is close to S OO0

The City of M. Holly serves approximately 62. 300 people.
A new 6 ngd plant was constructed in 1984. The present day
maxi mum demand is S.5 ngd? and the EO year projected maxi mum
demand is 3.0 ngd. Although other nunicipalities use M.
| sl and Lake as a water source? the safe yield available to
M. Holly is anmple.
N, 3 Sunmmary_of _exi sting_municigal syst”

Table 6 shows a summary of the cal cul ati ons? incl udi ng
t he SO year maxi num demand projections. The existing
treatnent capacity avid raw water supply for Bessener City?
Cherryville? Hi gh Shoals, and M. Holly will neet or exceed

the EO year maxi mum demand projections. A 50*/t plant
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Bel nont

Bessenmer Gty
Cherryville

Gast oni a

H gh Shoal s
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* Undetermned - plant capacity is limting
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Cat awba Ri ver
Long Creek
I ndi an Cr eek

Sout h For k Cat awba
Long Creek

Sout h For k Cat awba

Cat awba Ri ver
(M. Island Lake)

Hoyl es Creek
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expansion is required for the City of Belnont to neet their
SO year maxi num demand. The Stanl ey water treatnent plant
must expand by 6>0% to neet their SO year maxi mum demand. In
both situations? the raw water source available to each is
anple to neet future needs. Only the Gty of Gastonia nust
expand their existing plant and their water supply, although
the next treatnent plant expansion won't be necessary until
1993.

4.4 Safe. _Yield of _pgtential__sources_in_

Bot h Dut chmans Creek and Beaverdam Creek a.re hi gh
quality sources located within Gaston County. Neither Creek
is being used as a water source. Topographic maps were
used to site approximate | ocations for inpoundnents? and 3krB
shown in Figure 8. The Dutchnmans Creek drai nage B.rea
stretches through Lincoln County- According to the Director
of the Gaston Pl anning Department, the area is fairly
undevel oped. The site is |ocated upstream of Road 191E)
<whi ch is not shown in Figure 8). Cherryville had consi dered
Beaverdam Creek as a raw water source, but chose | ndi an
Creek. The inpoundnent site is |ocated west of highway 1609.

The safe yield of either inpoundnment adequate to devel op 60!" "

of the nean annual flow is shown bel ow

Source Drain. Area Res. Cap. Safe Yield
LiiBi i.t2..1j..... 9.8 i 1.0)3%.2

Dut chnrnaeaans Cr eek 1S5 7 59
Bei "ver dam Cr eek s5 a 1 S
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N5 Water _gualitY of .existing and. p.Dt

In May 1985, the NCDNRCD, Division of Environnental
Managenent conpleted a report entitled "Assessnment of Water
Quality in hJdorth Carolina" (r-JCDNRCD, 1985). Assessnent of
water quality is based on biol ogical and chem cal / physica

indices. Streams are classified as either excellent, good,
good-fair, fair or poor under both rating criteria when
possi ble. The biological rating is an assessnent of water
quality based on the biological conmunity that can exist m
the stream The aquatic life in the streamis used as the
index to the water quality. The chenti al /physical index

i ncludes (but is not limted to) such paraneters as

bi ochem cal oxygen demand (BOD), dissolved oxygen (DO, pH,
and tenperature. Paraneters that indicate potential health
concerns frompollution with toxic chemcals are not
generally determ ned, and the best neasure of the
significance of such chemcals is possible sources or the
wat er shed.

Fi gure 8 shows the biological ratings for sources
currently used by nmunicipalities, and the two creeks that
coul d be devel oped for use. Several creeks were not
consi der ed. Bot h Crowders Creek and Catawba Creek (as
opposed to the Catawba River) are | ocated south of Gastoni a.
The Bessener City and Kings Mn. wastewater treatnment plants
(WMPs) discharge into Crowders Creek, and the Gastonia WMP
di scharges into Catawba Creek. Leonards Fork and Little Long

Creek are both good quality sources with no nmajor discharges.
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The area around Little Long Creek is fairly built up? making
construction of an inpoundnent unlikely. The dv-ainage area
is not |arge enough to allovj for direct withdrawal w thout an
i mpoundnent. Leonards Fork also drains a snall area (| ess
than 10 sm) J and is close? to Lincolnton. None of the four
sources di scussed above were consi dered any further.

Tabl e 7 sumrcari zes the water quality rating of only the

rivers or creeks that can be used as a water source. Both
t he Cat awba and the South Fork of the Catawba receive nore
muni ci pal and industrial discharges than any of the other
sources avai l abl e. Howeverj both these rivers drain nuch
| arger areas than any of the others in the county. |n order
to correct for this disparity? these seven sources have? been
ranked according to the volune of wastewater discharged per
100 square mles of drainage area. A better ranking m ght be
by the concentration of specified contam nants? but this
woul d entail nore data than are generally available. The
vol une of discharge was based on previous research (Turner?
1984) .

Table B (Turner? 198h)? shows the nunber of major and
m nor di schargers in each river basin and the correspondi ng
vol ume of discharge. Based on this information? an average
maj or di scharger discharges 6 ngd? and the average m nor
di scharger discharges O E ngd. Those river basins containing
cooling water dischE*rgers were not included in the
cal cul ation of the average major discharger. Miltiplying

these estimated volunmes by the nunmber of dischargers in each
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Tabl e 7: Discharges into Gaston County Sources

Sour ce «Di schargers y.'8%er Quality |ndex*

Sout h For k Cat awba 6 MM
6 m\M
EM Good
16 m
17 m sc
Cat awba Ri ver 11 MM
la MV
9 M (3o00d
44 ™
67 m sc
Long Creek a CGood- Fai r
I ndi an Cr eek 1 hi gh school Good
Hoyl es Creek Hoyl es Creek WAMP
Beaver dam Cr eek Tryon Jr. High School

Cherryvill e WMP

Dut chrmans Cr eek 1 hi gh school

* Rating from "Assessnment of Water ality in North Carolina"
(NCDNRgDI, 1985 ) Q y

1) MM Major Minicipal Discharger defined by EPA and State as a POTW
that neets 1 or nore of the follow ng:
-+ discharges 1 ngd or nore or
- serves a population of at least | Gi OO0 or
- inmpacts water guality - to;;ic v-iaste
S) MM M nor Minicipal Discharger defined as a POTWwhich is not a
maj or di schar ger
3) M: Mjor Industrial D scharger is an industrial discharger
receivi ngpm)re than 80 points under the Industrial Permt Rating
System (I'PRS)
4) m: Mnor Industrial D scharger receives |ess then SO points
5) msc: Mscellaneous Discharger, i.e. hotels, restaurants, etc.
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Tabl e 8

Total Number and Design Vol une of Di scharges
by River Basin in North Carolina

Maj or Discharges (ngd) M nor Di scharges (rTPd)
ol .

Lasi D Nunber Desi gn Vol . Nunber”~  Design Vi

Br oad- " 12 24.6 63 4.75
Cape Fear-' - 53 2254.7 361 44. 95
Cat awba- *- 44 185. 4 257 178. 64
Chowan 2 1.5 38 4. 37
French Broad-*- 14 130. 2 176 27.10
Hi wassee 1 0.1 14 1.10
Little Tenn 1 1.5 66 3.86
Lunber” 12 31.7 77 6. 69
Neuse 23 138.0 206 23. 27
New 1 3.2 25 50. 97
Pasquot ank 2 3.5 47 3. 47
Roanoke- * - 17 390. 2 129 10. 77
Savannah 0 0.0 3 0. 20
Tar - Pam i co 11 92.9 109 7.57
WAL auga 0 0.0 22 1. 04
VWi te Oak 2 6.2 71 46. 95
Yadki nl 41 169. 9 482 28. 56
Tot al s 236 3433. 6 2146 444. 25

Locati on of steam generating plants discharging cooling
water: Broad (3), Cape Fear (4), Catawba (4), French Broad
(1), Lunmber (1), Roanoke (4), and Yadkin (1).

*Twel ve minor di schargers are onmtted because the river
basin into which they discharged could not be ascertained.
The conbi ned di scharge volune of the 12 was 0. 04 nyd.

SOURCE: Turner, A G, et al., A Survey of Potential Population Exposures to

Chem cal Contaminants Present in Unprotected Surface Water Supplies
in North Carolina, WRRI No. 213, 1934
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streamor river? Table 9 is a ranking of the sources used
within the county on the basis of wastewater vol une

di scharged. The factor, ngd of wastewater discharged per 100
sm is a neans of ranking the sources from"worst" to "best"
quality!, and will be referred to as the "pollution inde;;"

Wt hout knowi ng the type of wastewaters an assunption is nmade

that the | arger the volune of wastewater discharged?the nore
pol luted the source® From Table 7?7 industrial wEiste is

di scharged only into the South Fork and the Cetawba R vers.
In any event? these two sources can be characterized as nuch
the sane J large drainage areas with significant urban and

i ndustrial discharges upstream One significant difference
between themis the amobunt of storage. Lake Norman and M.
Island Lake s”rs large reservoirs (35510 acres and 3 ? 300

acres respectively) on the Catav-iba that are potential raw

wat er sources (F' igure 8).

The renmaining five sources contain no industrial
di scharges; they receive discharges fromeither snal
donestic wastewater treatnent plants or schools. Because of
the nature of the wastewaters? a conpari son of these five
sources is nore accurate. The drai nage areas above the
proposed i ntake on Beaverdam Creek and the e>;istirig intake on
Hoyles Creek ars simlar? S5 smand S. S smrespectively. Both
receive the discharge fromsnall wastewater treatnent
pl ants? and can be consi dered of conparable quality. The
dr ai nage areas above the point of intake on Indian Creek and

Dut chmans Creek are larger? yet only one high school
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Table 9; Water Quality Ranking

VWAst enwat er VWAst ewat er Fact or
Ri ver DA (sm Di schar ge (nigd) D scharge/ sm (ngd/ 100 sm

S. F. Cat awba 628 56 0. 089 8.9
Cat awba R 1,860 145 0.078 7.8
Beaver dam Cr . 25 0. 18 0. 007 0.7
Hoyl es Cr. 22 0. 15 0. 007 0.7
I ndi an Cr. 41 0.01 0. 0002 0.02
Dut chmans Cr. 125 0.01 0. 0001 0.01

Long Cr. 14 o o o
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di scharges into each stream Long Creeks with no di scharges,

woul d be the "best" source.

Table 9 is a ranking of the water guality based only on
t he anount of pollution? not conprehensive water quality.
The overall quality of a streamis dependent on both
bi ol ogi cal and chem cal / physi cal properties. The Wter
Qual ity Managenment Plan (1979) identified sedinentation as
t he nbost w despread problemin the state. The physica
effects of excessive sedinentation increase costs in treating
wat er for drinking. Suspended sedi nent? which does affect
the aquatic community of a streanf? is included in the
bi ol ogi cal assessnment? Fi gure 8.

From Figure 8? the Catawba and the South Fork of the
Cat awba Rivers? Indian Creek and Hoyles Creek are all ranked
as "fair"? with suspended sedinment |isted as a major concern
(NCDNRCD? 1985). Dutchmans Creek is rated good-fair? and
bot h Beaverdam and Long Creeks ax'e rated as good (ratings are
at the point ccf' intake? see Figure 6). Based on both
bi ol ogi cal and pollution ratings, the follow ng ranking of

t he sources is suggested in Table 10.

Tabl e_10s_CgnBr ehensi ye,Water _Qal ity R®

Source E£1lyiif DiDex HE'ji_Bati D3  §MELC gss

1) S. F . Catawba 8.9 fair WS- 1 11
1) Cat awba 7.8 fair WS- 111
S) Hoyles Cr. 0.7 fair W5~ |

E) I ndian Cr. 0. GCs fair W5- | |

E) Ef eaverdam Cr . 0.7 good WS- 1 |

£) Dut chmans Cr. 0. 01 gbcs d/if air W5~1 |

3) Long Cr. o good WE- |
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This is a slightly different ranking than that presented
m Table 9. Both Hoyles Creek and Indian Creek now ranked as
wor se t han Beaverdam Creekj although together w th Dutchmans
Creek 5 the four 3%re consi dered conparabl e.

The Division of Environmenta.l Managnent recently changed
the classification criteria for surface " )ater supplies and
defines a source according to the anmount and type of
permtted point source discharge as well as a requirenent for
| and use managenent to control non~point sources of
pol lution. Waters of class Ws-1 are protected water supplies
wi thin natural and uni nhabited or predom nately undevel oped
(not urbani zed) watersheds with no permtted point source
di scharges and rel atively uni npacted by non-poi nt sources of
pollution. Class Ws-11 waters are protected as water
supplies in a lowto noderately devel oped wat er shed.

Donesti c di scharges and approved non-process water discharges
are permtted. Both Ws-1 and W5-11 wat er sheds nust have

| ocal |and use nmanagenent prograns to protect Witer supplies
from non-point sources. Cass Ws-111 waters are streans

whi ch permt industrial as well as municipal dischargers, and
| and use nmanagenent is not required.

Technically, all the sources in Gaston County woul d be
classified as Ws-1115 there are no | and use controls.

Negl ecting the need for Ws-1 and Ws~I1 waters to have | and
use nmanagenent prograns, the seven sources are classified

according to this new cl assification.
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Long Creek neets the W5-1 standards? havi ng no poi nt
di schargers (Table 7). I ndi an Creek? Dut chnmans Creek?
Beaver dam Creek and Hoyl es Creek all receive discharge from
hi gh school s and/ or WMPs. I ndi an Creek and Dut chmans Creek
could be classified as Ws-1 if the high schools were able to
adopt an on-site |l ocation for discharging. Eii oth the Catawba

and the South Fork receive municipia.! and industrial wastes

and are classified as W5-111.
There is no way to quantify the quality of the sources?
but the ranki ng of sources (nunbered 1 through 3) shown in

Tabl e 10 was used when evaluating alternatives to be conpared

on the basis of equal quantity.

49
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5. | NT! ERCpNNEC! i phf . AMONG m

Regi onal alternatives involving interconnections of several
systens are conpared with independent system costs- Conparisons
are made with the idea of providing equal levels of service <i..e.|i
a simlar quantity and quality of raw water). Before costing

wat er supply alternatives? the cost of the nmajor conponents mnust

be esti nmat ed.

5i.1...Cst Furic; t ions

Cost functions often take the form
C= ax+
Wher e:
C = cost
a = cost per unit capacity
X - capacity

b = econony of scal e factor

Data from Cane Creek and Little Ri ver reservoirs (Hasen and
Sawyer 5 1985) were used to determ ne a rough cost function for
reservoirs and punp stations. Pat Davis <OMSA] 1985) provided
pi pe costs- Costs for treatnment plants in Ht. Holly and Bessener
City were used to develop a cost function for treatnment plants.
The cost per unit capacity »a, was increcised by 50*4 when applied
to treatnment plants using "poor" quality water? i.e.? the South
Fork of the Catawbi® and the Catawba Rivers. This increase is due

to the additional costs associated with treating poor quality

water, i.e. the cost of GAC, additional chem cal costs and the

cost of nore frequent nonitoring. The appropriate econony of
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scale factors vjere fromDr. Donald T. Lauria (U4C) . The cost
function used to conpute the cost of el evate?d storage tanks was
taken directly fromHDR Infrastructure:. Inc. The major conponents

of the water supply systens are given below along with the cost

functi on used.

B.?2JVvSE' . Y. ?2i'.ir.8 c = 4.6<X)
C = cost in mllion do Hare
X "- capacity of reservoir in billion
gal lons

FyfDE,..St.§t.i2.D.f: C= 0.15<X)

C = cost in mllion doll ars
X = capacity in ngd

Water Mains: C = 0.67La)i"'"

C = cost in dollars

L = I ength? feet

D = pi pe dianeter, inche?
VWAt er Tr eat nent ai
El SDt <Good quality) C = 1.5<X

C =cost in mllion doll ars

X = capacity of plant., ngd

8L.ANr. . lr:87Nin?. 8D.J Q-
B Pt ~<Pc or quah?y) C§: B. B&)"
C = cost in mllion doll ars
X = capacity of plant> ngd

C = cost in mllion doll ar
V = tank vol une? ng

5i0.72. 068" 1Y.'§ is-..9.t. ...61 *BEDa * iv es
Operation and nmi ntenance costs arB onitted. These cost

estimates are intended to identify feasible alternatives and 0 £: M
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costs are included later in a nore thorough anal ysis of the best
alternatives. |If costs s*re wthin E0%-. there is not sufficient
reason for choosing one alternative over another? since these cost
functions are used to illustrate a nethod of anal ysis.

| nt erconnecti ons between vari ous nunici pal systens may
I mprove water quality and/or provide a sufficient quantity nore
econom cally. Bessenmer City? Cherryville and M. Holly use good
qual ity water and have sufficient plant capacity to neet the
SO year demand. O the remaining four mnunicipal systens?
(Gastoni a? Bel nont? Stanley and Hi gh Shoals)? three will need to
ejtpavTd their treatment facilities to nmeet future demand. The
fourth systen? Hi gh Shoal s? has sufficient plant capacity but uses
water fromthe "worst"” source in the county.
The three cases given below involve those four syste?ns that
have either insufficient treatment capacity or withdraw from a
poor quality source. The first case exam nes the alternatives
available for neeting quantity problens. The last two cases | ook
at the costs involved in inproving water quality.
1) Sufficient plant capacity to nmeet the future demands of
Sast oni a? Bel nont and St anl ey.
£) Inproved water quality for H gh Shoals
3) Improved water quality for Gastonia? Belnont? M. Holly

and Stanl ey by devel opi ng the Dutchmans Creek watershed
to neet existing and future demands.

5.S. 1 Sufficient piant_capacitY_ tD m 8et
@l nmontjt _Gastoni a,and_St anl eY
Three systens within the county nust expand their source
and/or their facility capacity to neet their eo-year demand;
Gastoni a? Bel nont and Stanley. The Cty of Gastonia nmust expand
it'-"s plant (although not until 1993)? and consi der devel oping a
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new source to neet future demands. The plant facility at Bel nont
and Stanley nmust al so expand 5 but current sources can neet the

go-year denmand.

The capital cost of four regional options are conpared to
the cost of each systemremaining separate. Wter quality is
conparable in all except the |ast option? which exam nes the cost

of using a better quality source. The interconnections eval uated

S. TBi

a) No interconnections - all systens renain separate.

b) Bel nont expands it's treatnent facility and pipes
treated water to Gastonia. Stanley could either remain
E&garate <bl)j or buy treated water fromM. Holly

c) Gastonia and Stanley remain separsite and Bel nont buys
water fromM. Holly.

d) A newtreatnent plant to serve Gastonian E-iel nont and
Stanley is constructed to treat water fromeither
the South Fork (dl> or M. Island Lake <dS). Incl uded

under this option is another case where Eiel mont buys
water fromM, Holly, and Gastonia and Stanley jointly

ov'jn the treatnent plant, (d3).

e) A newtreatnment plant to serve Gastonia, Bel nont and
Stanley is constructed to treat water from Dutchmans
Creek, a better quality source.

A short discussion of each option is presented along with

the major capital cost conponents associated with each system

i ncl uded,

a) No interconnections - all systens renain separate

Bot h Bel nont and Stanley take from sources that have an
adequate safe yield to nmeet their EO year demand, but these
comunitites do not have the capacity to treat enough water to

meet these demands. The cost of individual system expansions

is as foll ows:
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Bel nont ;
1000 ft of 16-in raw water pipeline $0.04 MI1i oi
S. 5-ngd punp stati on 0. 3
H 5-ngd tnt plant expansion 4.3

«4.6 MIIlion

St anl ey!
S.4 mles of 6-in raw water pipeline *0.1

O. 5-Nngd punp stati on O. 1
O0.5-ngd tnt plant expansi on 0.9

$1. 1

Unfortunately J physical restrictions prohibit further

expansi on beyond E7.3 ngd of the Gastonia water plant. J-N

Pease Associates (1986) identified two potential water

treatnment plant sites (Figure 9).

Gastoni a nust either devel op another source? or somehow
increase the safe yield of the South Fork at the point of
intake. Since conparisons of the various options should be
based on providing raw water of at |east conparable quality?

increasing the safe yield of the South Fork woul d provide

simlar water quality while retaining Qastonia-'s individual

owner shi p and operation of the city's system Site Sis the

| ocation of the water plant used in this analysis. Figure 7 was

used to determ ne the capacity needed to provide 33 ngd.. the

expected w thdrawal for Gastonia? and the communities supplied by

Gast oni s*.

= 6ES sm x |.E cfs/sm
= 754 cfs = 490 ngd
= | SO?000 ny

maf within the drainage ares
490 mgd x 360 days
wi t hdrawal (33ngd) = 51 cfs

annual draft required from
Sout h For k Cat awba = 51/754 = 0.07 = 7%

Ordinarily, Figure 7 could be used directly to determ ne
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the storage needed. However? since such a small percentage of
the nean annual flov\i is required to nmeet the demand? it was
assuned that 0.5*/. of the naf would be a sufficient storage
capacity. The required storage woul d be:

0.005 K 180,000 ng = 0.9 billion gallons

From the cost function deternined earlier for reservoir
construction, the approxi mate cost to construct a damon the

South Fork of the Catawba to provide adequate storage woul d be:

0.8
C=4.6(0.9) = $4.E nillion

The cost of treating and piping water for Gastonia and the

surroundi ng conmunities is:

3.0 mles of E™-in raw water pipeline * |.S
5.7-ngd punp station 0.6
5.7-mgd tnt plant 7 a
dam constructi on 4. E
7.9 mles of 24-in treated water pipe 3 3
$17

The total cost for individual expansions:

Gastoni a f1 7
Bel mont g . &S
St anl ey . L

$23 mllion

(Al though Gastonia dosen't need to expand it's treatnent facility
until 1993, in order to nmake conparisons on an equal basis, al
options were based on expansi ons occuring inmediately).

bl) Bel nont expands treatnment facility and pipes treated vjater
to Gastonia; individual expansion of the plant at Stanley:
The city of Belnont takes directly out of the Catawba
River, the safe yield is estimated to be 50 ngd. The EO year

maxi mum day water demand projections for Gastonia and Bel nont
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Gastonia = 33,0 ngd (including anobunt sold to
nei ghbor ing communi t ies)
Bel nont = 7.5 ngd
t ot al 40. 5 ngd

The two existing systens conbi ned have the capacity to treat;

Gast oni a E7.3 ngd treatnent plant capacity
Bel nont 5.0 ngd treatnent plant capacity
3S. 3 nyd

Thereforej for Belnont to expand their plant and pipe
treated water to Gastoni a? the plant would need to expavid by
S .Snmgd- In this initial analysis? the five communities

currently served by Gastonia are considered as being a part of

Gastonia. The cost of an interconnecti on between Bel nont and
Gastonia are shown below. Costs to be shared between Bel nont
and Gastonia (costs for the expanded treatment facility? punp
station and raw water line) are allocated according to the

percentage of the total capacity required by each city to neet

f uture denands.

Bel nont iifstc|,nia
1.000 ft of 30-in raw water
pi peli ne to Bel nont «0. Os $ 0.1
S.S-ngd tnt plant expansi on 1.4 8. e
B. S~ngd punp station 0. 1 0.7
9.5 mles of E4-in treated
wat er pipeline to Gastoni a 4,0
5.7-mgd punp station 0.6
1 | 5 S$s1a

The expansion of the Stanley treatnent plant involves the
foll owi ng costs:

2.4 mles of &-in raw water pipeline *0. i
O. 5—nmgd punp station O, 1
0. 5~ngd treat nent plant expansion 0.9

*1 .1
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The total cost for- this alternative? is:

Bel nont/ Gastoni a i nterconnecti on *16.
St anl ey expansi on 1-1

* 17 mi 11 i on

bS) Bel nont expands and pipes treated water to Gastoni a;
Stanl ey buys fromM. Holly? Figure 10.

In 1954.. a new 6~ngd treatment plant cane on |line to neet
the projected 40-year demand of M. Holly. Currently? only 40%
of the plant capacity is being used. Sone agreenent may be
wor ked out whereby part of this excess capacity is used to
treat water to neet the demand faced by Stanley. The SO year

demands of M. Holly and Stanley could both be nmet by the new

N o Hol 1 >l &=>armt . C
a M. Holly plant capacity 6.0 ngd
* HO~year demand for M. Holly 3.0 mgd
* Stanley gO year demand - in

excess of current plant capacity 0.5 ngd

The treated vjater would be piped fromM. Holly to

Stanl ey? and woul d i ncur the foll ow ng costs:

6.3 mles of 6-in treated water pipeline $0.3 mllion
O. 5-nNngd punNnp stati on O. 1L
$0, 4

The cost for the Ei el nont/ Gastonia i nterconnection is the

sane as that calculcited in a). The total cost for this
alternati ve i s:
Bel nont/ (3ci stoni a i nterconnecti on $16
Stanl ey to purchase water from
NV Hol |l v O. 4

$16 mill ion
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c) Stanl ey and Gastoni a expand i ndependently, Bel nont buys
treated water from M. Holly
An i nterconnecti on between Bel nont and M. Holly would

cost the foll ow ng:

6.3 mles of 16-in treated water pipeline *1.4
S. . 5- mgd punp stati onmn O. 3

*1.7
The i ndi vi dual expansion costs for Stanley and Gastoni a
wer e gi ven above bringing the total cost for this alternative
to s
M. Ho 1l y/ Bel nont interconnection * 1.7

Gast oni a expansi on 17.
St anl ey expansi on . 4

*SO million

d) Construction of a new treatnent pl ant
When Gastonia is required to treat nore than 27.3 ngd?
they will have to build a new pl ant. Two potential water

treatnent sites were identified (Figure 9), and the foll ow ng

anal ysis is based on these | ocati ons. Raw water from the South
Fork or M. Island Lake would be treated and pi ped to Gastoni a?
Bel nront and Stanl ey? Figure 11. Because of di stance? Bel nont

may not find it advantageous to share in the construction and
operation of a new plant? so a third subcase exam nes the
construction of a new plant to serve only Gastonia and Stanl ey.
1) Plant constructed at site S to treat water for Gastoni a?
Bel nront and Stanley using the South Fork as the raw water
source. A dam constructed on the South Fork could provide
enough water to neet demands. Gastoni a? Bel nont and Stanl ey
share the cost of the raw water |ine? punp station? treatnment

pl ant and dam Again? costs are determ ned by the

percent age of total capacity needed by each city.
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Bast oQ = Bel nont itaQ e

3 mles of E 4--in raw *0. 8 *0. 3 *0. 1
wat er pi pel i ne
8. 7-ngd punp station 0,5 os 0.1
fromsource to pl ant
B. 7-mgd tnt pl ant 6.5 E. 9 0.6
dam COnstv"uc t ion £.7 i
O0.5-mgd punp station
fviompltAnt to Stanl ey
1.6 mles of 6-in treated 0.1
wat er pi peli ne
S. 5-ngd punp station 0.3
from plant to Bel nont
7.9 mles of 16—4+n treated 1.8

o
© o0
=W

water p i peli ne
5.7-nmgd punp station o 6
fromplant ot Gastoni a
7.9 mles of S ~t-in treated 3,3

wa t er pipeline

~A *6. 7 $1. 3

Total cost for el) *&S million

E) Pl ant constructed at site 1 to treat water for Gastoni a?

Bel nront and Stanl ey using water from M. |sland Lake-
Gas tenia Bel nont St anl ey
1.6 mles 30-in rsuvi *0. 6 *0. 3 $0. 1
wat er pi peli ne
8. 7-nmgd punp station 0.5 0. s 0.1
8.7-mgd tnt plant 6.5 E. 9 0.1
0. 5-nmgd punp station 0.1
"N.7 mles 6-in treated 0. s

wat er pi peli ne

S 5-ngd punp station 0.3

7 9 mles 16-in treated 1.8
wat er pi peli ne

5, 7-nmgd punp station 0.6

11 mles E4-in treated 4. 6

wat er pi pel i ne
$13 $5. 5 $1. 1

Total cost for eS) *aO0O MI11lion
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3) Plant built at site 1 to treat water for Gastonia and

Stanl ey? Bel nont buys water from M. Holly. _
It may be possible for Gastonia and Stanley to recognise

savings without the help fromBelnont? M. |sland Lake woul d be

used by all four communities? but only two treatnent facilities

woul d be needed.

Gast oni a St an | ey
1.6 miles of S ~-in raw *0. 6 $0. 1
wat er pi peli ne
6. S—-ngd tnt plant 7.3 0.6
6.S-mgd punp station 0.6 0.1
11 miles E-~-in treated 4.6

wat er pi peli ne
5. 7-mgd punp stati on 0O. 6

4.7 mles 6-in treated O.E
wat er pi peline
0. 5-ngd punp station

$14 $1 .1

Bel ront/M. Holly interconnection == $1.7
Total cost = $17 MIlion

e) Finally? providing inproved qualityj another alternative
avail able to neet the future denands of these three
communi ties woul d be the devel opnent of the Dutchmans Creek
wat ershed- A reservoir of 0.4 billion gallons is estinated
to provide an additional 8.7 ngd, Again, site 1 was used as

the location of the treatnment plcint? Figure IS
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Gast oma Be_I n[iont. St snj “ey

Reservoir constructi on $1 ,7 $0. 4 *0. 1

1000 ft of 30-in raw 0. 1 e e
wat er pi pel i ne

8.7-nmgd punp station 0.5 © E 0. 1

8.7-mgd tnt plant 4.4 S. O O. 4

a4 . 7 m | es G- "I N treat ed O =

wat er pi pel i ne
O. S5- mgd pPpuUnNnNp stati onmn O- 1L
7.9 mles 16-i N treated 1. 8

wat er pi peli ne
S. 5- ngd punp) stati on O. 3

wat er pi peli ne
5 7-nmgd punp; station 0. 6
11 mles 24-in treated 4. 6

*ia *a4.7 $0. 9
Total cost = $18 MI1lion

Costs for alternatives a) through e) are summarised in
Tabl e 11. Costs & e shov-min mllion dollars.

I ndi vi dual ownership is approximately 40*4 nore costly than
alternative b)j the least costly alternative. There are
several problens with this alterncstive that are not included in
the cost estimates. Earlier in chapter 4] the water quality of
t he Cat awba and Sout h Fork Cat awba were eval uated and ranked as
conpar abl e. However, Belnont has the m sfortune of taking
wat er fromthe Catawba approximately 6 mles downstream from
wher e Sodyecoj a division of Martin-Marietta Chenical s?

di scharges, Sodyeco discharges roughly 85 /* <by vol une) of the
regi stered toxic waste in the state. The Catawba has peri ods
of high turbidity (sonetines over 1000 n.t.u.). Gastonia

officials B.re not enthusiastic over using water at this point,
considering finished water fromBelnont to be inferior to what

they are capable of producing. |In addition, Belnont Converting

Conpany, which operates the water treatnent plant, has repiorted
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I8ble ..I1I1 _ID::8EeeDELf£tion_. Costs. .and_ Al ternat
(Cost in MIlion Doll ars)
Al ternati ve Cost to Cost to
Gastoni a Eel nont
a) Al systens
remai n separ at e *17 *42 6
b) Bel nont sells
to Gastoni a
1) Stanl ey remains
sSsepar at e a
E) Stanl ey buys
from M . Hol | vy 1™
c) M. Holly sells to
Bel nont/ St anl ey and
Gastoni a e; ; pand 17 1.

d) PLantconstructed
to treat water for Gastoni a
Bel norit, St anl ey

1) Using South Fork 14

£) Using M. Island
Lake 13

3) Gastoni a/ S5t anl ey use
M. | sl and Lake/ Bel nont

buys fromM. Holly I A- 1.

e) Use Dutchmans Cr. I E A4

Tot al
Cost

* E3

17

16

SS

EO

17
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THM concentrati ons over the allowable |limt several tine?s. No
correl ati on has been found between excessive THIi concentrati ons
and Sodyeco' -s di scharge., although there was enough concern to
warrent investigation. On July 17? 1986 the Charl otte Observer
carried a brief article citing an investigation into the

Bel nont water supply due to reports of worns in the water

suppl y. The Bel nont water treatnent plant is 60 years ol dj and
expansi on of 8.7 ngd may not be possi bl e. For these reasons;.

b) Bel nobnt treating water for Gastoni a? was not consi dered a

feasi ble alternati ve.

Because Gastonia will be forced to build a new pl ant
sonetine in the next twenty years, they have the flexibility of
| ooki ng at a new source. lit. Island Lake, a reservoir on the

Cat awba? i s generally thought of as a better source than the
South Fork due to lower turbidities”™ orily one discharger
directly into the reservoir, avid a nore consistent water | evel.
Using lit. Island Lake (dS) seens preferrable™ to using the South
Fork <dl)n both fromquality and cost consi derati ons. Di st ance
may prohibit Bel nont from enjoying the benefits of a jointly
owned pl ant.

The option of either Bel nont or Stanl ey buying vvater from

lit. Holly is nore a political issue than a matte~r of cost, and
is beyond the scope of this report. In | ooking at the
feasibilityofregionalizationstricllyfromaneconom:i.c

vi ewpoi nt, use of Dutch nmans Creek or fit. |Island Lstke seemthe

nost attractive alternati ves, .
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5-2.S Inproye_VWater_Quality_tg M. _ Hol

?35t oni a_bY, Peyel op_i Dg_. Dut chnans_Cr #

Ey* ur e_Denmands

The Dutchmans Creek watershed is a high quality source from a

publ i c heal th standpoi nt. According to the ranking of Table I g
it is better or at |least equal in quality to any of the sources
currently used. Dut chnmans Creek coul d concei vably supply enough
water to supply the existing and future demands for Gastoni a?
Bel nrontj M. Holly? and Stanley; a total of 45 ngd. This woul d
require a reservoir with the capacity of approximately 4 billion
gal | ons. The opti ons presented under this headi ng exam ne the
cost to the above communities to not only neet future denands? but
to use the highest quality source to neet all total demands? i.e.
di sconti nue use of the current raw water sources in favor of an
i mrpoundnent on Dut chnmans Creek. WAt er can be w t hdrawn and
treated at a jointly owned plant (a)? Figure 13? or w thdrawn
by each system i ndi vidually? <b).

a) Raw water is treated at plant constructed at site 1? and
treated water is piped to Gastoni a? Bel nront and St anl ey

This alternative is simliar to the earlier analysis
i nvol vi ng Dut chmans Creek? except that in this case? Dutchmans
Creek provides a 1.1 raw water needed to neet denmand. The esti mat ed

costs are gi ven on the next page.
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Figure 13 AIternatlves fosf‘»grow ng
VWater Quality tc astonia,
Bel mront, Stanley, M. Holly
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Treated Water Pipeline
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i bty

1000 ft of 60-i.n raw
wat er pi peline * OE *3.7 ---
"N E-nmgd punp station 1.9 0,1 *0. 1
reservoir constructi on 10 E. S o "N $1.0
4S-nmgd tnt pl ant 16 3. 0. 6

7
1. B-nmgd punp stati on O E
4.7 mles | £-in treatend

wvAat er i pel i me Oo. S
7. 5-nmgd punp stati on O. 7
7.9 mles 24-in treated

wvwvat er ri pel i mne 3. 3
33-ngd punp station £. 1

11 mles 54-in treated
wat er pi peli ne 15

- rTgd P unnnpey St at i on O . =

1.6 mles 16-in treated

/AT e rr Pl ppel 1 me O .

*45 *10 *1.8

Total cost = *59 MIIlion

The costs given above are to build the reservoirj pipeline
and treatnment plant for Gastoniaj Belnont? Stanley and M. Holly
b) Each system could take directly fromthe reservoir and treat

at their own plant.
Bel nont ;
reser voi r constructi on *E S
7.9 mles of S4-in raw water pipeline 3.3
7. 5- nmngd punp stati onmn O. 7
E- 5-ngd tnt plant expansi on E. 8
*9.0
St anl eyj

r eser voi r conNnstructi on *O0.
5.4 mles of IS-in raw water pipeline O.
1. B-nmnmgd punp stati on O
O.5-nmgd tnt plant ei spansi on O.

$S.

A
8
=
o

3
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Gast oni a:

r eser voi r const r uct i on * 10
1000 ft of 54-in raw water pipeline 0. 3
33-ngd punp stations (S) S
33-ngd tnt plant 17
11 mles of 5 '"+-in treated water

pi peline 1s

t' A7

Total cost = *c>0 mllion

To summari se? the total cost to each conmunity under each

alternati ve i s:

AMtilLDs. tiY.n 13.78.tQQ8 i.8i.fl19.nt. Stbanley !!l1t.i._Jd9.1.Ly. T.QJi.51
a) - regi onal *45 "t10 *|,a $1.8 59
b) - i ndependent 47 9 £.3 1.8 60

Fromthis anal ysis? the difference between a regional system

and one where nunicipalities operated separately is negligible.

5.2.3 .1,m 3roved_Water_Qujaiity _for_High

H gh Shoal s now takes water fromthe South Fork of the
Cat awba which is one of the poorer quality sources of drinking
water in the county <see Table 10), In addition? operation of the
hydroel ectric plant upstream causes troubl esone fluctuations in
the water level. Two options B.re available to the community which
woul d provide a high quality and nore stable water source;

withdrawi ng fromeither Holyt”s Creek <a)j or Beaverdam Creek <b)?

Fi gure 14.


NEATPAGEINFO:id=7DD0248C-2446-4B56-B160-62258790BA93


asi n bounda

Figure 14: Alternatives for |nproving
Water Quality to Hi gh Shoal s

—— ——Alternative a)

Al ternative b)

Pot enti al Source

Exi sti ng Source

Scale: 1" = 3.16 mles

BTTsrim

TuronTQ

AMR(» |
| sl and

am
/u/\


NEATPAGEINFO:id=CAD6A000-AA86-45F7-91D6-B095CAA00809


b)

73

a) Hi gh Shoals can tcike water fromthe Hoyl es Creek i nmpoundnent,
St anl ey, which draws from the i npoundnent has a projected
dermand of 1.3 ngd. The i npoundnent on Hoyl es Creek h”is a safe

yvield of 3 ngd. Wth a projected demand of only 0.1 ngd and
sufficient pletnt capacity? Hi gh Shoals may draw raw water from
this i nmpoundnent and treat it at the existing plant. Thi s

woul d require:

6.3 mles of 3-in raw water pipeline *0.1 million
O S3-ngd punp stati on *qgQ ! | i

Tot al cost $0. E

Hi gh Shoal s can draw water from Beaverdam Cr eek

Wth no i npoundnent J Beaverdam Creek has a safe yield of 1
ngdj and can furnish water to Hi gh Shoals with present
treatnment capacity for the EO year denand. So the only cost is

pi ping the raw water from Ei eaverdam Creek to H gh Shoal s:

S, mles of 3-in raw water pipeline $0. 04
O eS-ngd punp station fO il

Tot al cost $0. 1~
The raw water quality fromthese two sources i s conparabl e
(see Tabl e 10). Ei t her source would be preferable to the South
Fork of the Catawbaj if cost were not a consi deration. In
sunmar y:
ALt er nati ve Gast,to_Hi _g. h. Shgai s

a) Use of Hoyl es Cr eek $200, 000
b) Use of BE?aver dam Cr eek $1407? 000

Either alternatives would provide better quality raw
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water ji than what is currently used. Si nce the wate”r quality of
the two sources is conparable;i the preferred neavis of inproving
water quality would be b)? which is approxinmately two-thirds the
cost of a). In this i nstance? the di stance between the source
(Hoyl es Creek i npoundnent) and the existing treatnent plant at

H gh Shoal s makes the regional alternative nore costly than the
devel opnent of a new source.

5.3 Summar Y_of _Prelimnary_Aoal Y.si "

This prelimnary analysis considers only the advantages (or
di sadvant ages) of two or nobre systens utilizing combn treatnnent
facilities? pipelines and/ or conmmbn raw wat er sources.

Unl ess there are health concerns with the quality of drinking
water* it is doubtful that the consuners in High Shoals would be
willing to pay *140i, 000 for a higher quality source. H gh Shoal s
consuners are already paying a high price for water? the reasons
and cost are discussed | ater. | mproving water quality to the
communi ti es of Bastoniaj Belnont? Stanley and M. Holly
individually would cost roughly three tines that of using their
exi sting source or one of conparable quality. Unl ess consuners
are di ssatisfied with their water quality? total use of a new
source does not appear to be justified. Based on this initia
anal ysi s? the interconnections |isted bel ow appeared the nost

attracti ve:

* Use of M. Island Lake to serve Gastoni a? Stanl ey
and possi bl y Bel nont

* Use of Dutchmans Creek to serve Gastoni a? Stanl ey
and Bel nont

From Tabl e 11? there is | ess than a B0% variation in the

capital costs to Bel nont and Stanl ey between using either M.
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I sl and Lake or Dutchmans Creek versus eKpanding their systens
separately. The 0 & M costs associated with these two
alternatives are incorporated in the next anal ysis.
5.~ | DCoreDrating__Pperation_and_. Ma

Bui l ding a new treatnent plant to use either Dutchmans
Creek or M. Island Lake as a suppl enental water source may be
nore economni cal than for Gastoniaj Bel nont and Stanley to
expand their own pl ants. Gastonia must build a new treat nent
pl ant regardl ess of what other comuniti es deci de and woul d
clearly benefit froma regional plan by sharing capital and
oper ati onal costs. As nentioned earlier, benefits of a
regional plan to either Stanley or Bel nont are not as obvi ous.

Capital costs were based on a SO year design period, so O
t: M costs are estimted over the same | ength of tine.
Operation and mai ntenance in this analysis includes pjunpng
costs and salary projections over SO years. Utility costs
wer e cal cul at ed assuni ng:

1) a punping efficiency of 65%
S) price of electricity being *0.045/ KWH

The cost function for salaries was derived from 1985/ 1986
sal ary projections of several treatnent plants. Dr. Don
Lauria (UNO provi ded the econony of scale factor. The
resulting cost function used is:

C = 36000 (>;)

>l == plant capacity, ngd
C = cost per year for personnel to run plant
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5.0 1 _Ri9%.Bal.... PJ. ao
5."». 1.1 yt i 11i tY .costs

A schemati c di agram of the suggested regional plan is

shown in Figure 15. Bel nront and Stanl ey would contine to
receive water fromtheir existing sources as well as treated
water from either Dutchmans Creek or lit. |sland Lake, The

power costs associated with pipes (a) through <f) ars

calculated in Table IE. Several assunptions were nade to

facilitate cal cul ati ons.
1) The average demand, GHave), is constant over the SO year
peri od- For pipes (a) and (b), the average flow into the

pl ant was assuned to be 507. of the design capacity < S. 7
ngd) . The average flow into Stanl ey (pipes <c) and (d))
and Bel nont (pipes (e) and (f)) is based on the average of
current demand and proj ected denmand.

Aver age Dermand

(
1985 2: gob5,

I gy
St anl ey O 6 O. 7 O. 7
BEBel Mmoot =S S = . T = 5
E) Al three cities wll share the construction and O ?>: ti
costs of the new pl ant. Because the plant is designed to

treat the projected naxi nrum day denand (8.7 ngd) for all
three cities, the percentage of total plant capacity needed
by each city is as foll ows:

Gast oni a 65%0
Bel nmnont E9 2o

St anl ey 6%/ *

Since the average flowinto the plant is 4.5 ngd, the
average flow, Q ave), fromthe plant to Gastoni a, Bel nont
and Stanl ey (through pipes (g), (e), and (c)) is as

foll ows:

Gastonia: .65 x "*-5 nmgd = S.9 ngd j pipe (9
Belnont: .E9 X 4.5 ngd = 1.3 ngd 5 pipe (e)
St anl ey: ,06 x 4.5 ngd = 0.3 ngd ; pipe (c)

3) The punps will operate E4 hours/day at the new plant, but
at the smaller Belnont and Stanley plants, the punps wll

operate based on the rati o of average day denmand to maxi mum
day demand.
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Figure 15: Schematic D agram of Regional Plan

r Dutchmans Creek

A4 El . 640
(a)
.
(¢)
El . 800 8.7 MaD
Tr eat nent
Pl ant (b)
. M. Island Lake
y El, 790
(g) El . 650
Hoyl es Creek
El . 660
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Table 1* : Power Costs Associated with Regional Plan

1>y C2) =3)

Pipe Pipe dia. Length Qmax) Qave) Punmping Friction loss Static |oss Total head Power Power Cost
(in) (m.) (ngd) (ngd) hrs/day (ft/1000 ft) (ft) Loss, (ft) (KWHyr) (%)
(a) 30 0.7 8.7 4.5 24 0. 391 150 151 1, 190, 000 53, 600
(b) 30 1.6 8.7 4.5 24 0. 391 140 143 1, 140, 000 51, 300
(c) 6 4.7 0.5 0.3 24 6. 6 10 174 87, 600 4, 000
(d) 8 2.4 0.8 0.4 12 7.8 140 240 74, 500 3, 400
(e) 16 7.9 2.5 1.3 ~* 0.9 --- -0 -0
(f) 20 0.2 5.0 2.2 11 3.2 100 103 181, 000 8, 100

(1) Total head loss = [(Friction | oss)(Length) (5280 ft/nmle)] + Static |oss
(2) Power = (Qave))(Total head |oss)(8.34 Ibs/gal)(1 day/86400 sec)(1 kw 737.5 ft-1b/sec) (365 days/yr)(punping hrs/day)
0. 65

(3) Power cost = (Power) (.045/ KWH)

* No punpi ng necessary

00
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The | ast colum in Table 1 S? Power Cost? is a constant.
annual cost for power over the EO year design period. The
only O & Mcost difference between usi ng E>ut chnans Creek and
M, Island Lake is the cost of punping the raw water from
source to plant. $53)600 and *51j 300 respectively. Therefore.
O & Mcosts are calcul ated using Dutchmans Creek as the source
and the final 0 & Mcosts for both regional alternatives is
assuned to be equal . From Tabl e 1 S? the annual power cost to
Bel nront and Stanl ey is:

Be [“mon t s
0.06 2; *53,600 = *3, EOO

pi pe < c) = 4 J 000
pipe (d) =.,..3j!l.M.C>
$10, 600
St anl ey:
0.S9 vy. $53, 600 = $15, 500
pi pe(e) = "-0
pi pe (f) = .... ..8,K20
$237600

5;.M.. 1 .2 Salary~Costs

Tabl e 13 shows estimtes of a constant, annual salciry
cost over the EO year period. Since the new plant will supply
wat er to supplenent the existing plant? the future salary
costs are a conbi nati on of both existing and future plant
capacities. As with power costs, the salary costs were
estimated for the current year and at the end of SO years.
The average is taken as constant over the design life of the

facility. Conbining utility costs with salary costs, the

annual O & Mcosts to Bel nont and Stanl ey are:
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Tabl e 13; Sal ary Costs Assoc

1985

[1]
Exi sti ng Pl ant

Capacity, ngd (%)
St anl ey 0.8 31, 500
Bel nont 5.0 95, 000

Sal ary cost

ated with Regional Plan

2005

(2]

% Shar e of New Sal ary cost

8.7 ngd Pl ant* (%)
6 39, 400
29 133, 000

[1] Salary cost = 36000(existing plant capacity) *

O 6
[2] Salary cost = 36000(8.7) ' x fractional share of new plant + [1]
[3] Constant Salary cost = ([Il + [2])/2; assumed constant over the 20-yr design period

* Gastonia's share in the new plant is 65%

[3]
Const ant Sal ary
cost (%)

35, 500

114, 000
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St anl ey

Sal ari es: *35!.500
Liti 1ities:.... _..1.0..1.600
$46, 100
Be: ?| nont :
Salari es: * 11 "t, 000
Utilities: E3, 600
*137, 600

Assum ng a | Oy. discount rate, over

of O & M costs i s:
Bel nont : *1,S MIIlion
Stanl ey : *0. '4- M 11ion

5.. S __ I nd_i yi dual _Ex pansi.ons

A schematic diagrejmis shown in Figure 16. The power

costs corresponding to pipes (a) through <d) are shown in

Tabl e 1. The annual power

Belno n t:

pi pe <c): $8, c200

pipe <d): ..... A1 AQO

*13, 100
St anl ey:

pi pe (a): *3, 400

pipe <b ) : ._.£2.j.300

*5, 700

5-.7i2i.2,5a,larY_. Costs

Sal ary costs estinates are shown bel ow:

Pl ant Capaci ty L13 LEl

<ngd) Ave. Capacity Sal ary Cost
1985 a005 over SO yrs <«)
St anley 0. 8 1.3 1.1 $38, 000
Bel nont 5.0 7.5 6.3 *110, 000

CHD Sal ary costs = 36000(C13)

EO years the present val ue

costs to Bel nobnt and Stanl ey ares
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Hoyl es Creek
El . 660

Figure 16: Schematic Di agram of

El . 800

Exi sting raw water |ine

Proposed raw water |ine

I ndi vi dual Expansi ons

Bel nont
El . 650

Cat awba Ri ver
El . 550

00
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Tabl e 14: Power Costs Associated with Individual Expansions

Pi pe Pipe dia. Length Q nax) Q ave) Punpi ng Friction loss Static |loss Tot al(l)head Ptifv)er PoWlirs) Cost
(in) (mi.)  (ngd) (ngd) hr s/ day (ft/1000 ft) (ft) Loss, (ft)  (KWHyr) ($)
(a) 8 2.4 0.9 0.5 12 12 140 292 74, 460 3, 400
(b) 6 2.4 0.4 0.2 12 12 140 292 51, 200 2, 300
(c) 20 0.2 4.9 2.2 11 3.2 100 103 183, 000 8, 200
(d) 16 0.2 2.6 1.3 11 3.2 100 103 108, 250 4,900

(1) Total head loss = [(Friction |oss)(Length) (5280 ft/mle)] + Static |oss
(2) Power = (Q(ave))(Total head | o0ss)(8.34 Ibs/gal)(1 day/ 86400 sec) (1 kw 737.5 ft-1b/sec) (365 days/yr)(punping hrs/day)

0. 65

(3) Power cost = (Power) (.045/ K\WH)

* No punpi ng necessary
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Conmbining utility and salary costs? the annual 0 & M
costs to Bel nont and St anl ey ar e:

St anl ey:
Sal ari es: *3a, 000
Uilities: _,._S... 700
$43, 700
Bel nont :
Sal ari es: *110, 000
Uilities: ........... 1§. .100
$i a3, 100

Assumi ng a 10*/. discount rate, over £0 years the present
value of O & |Ii costs are:

St anl ey: $0.4 M1 lion
Bel nont : $1.1 M1 1lion
5;L5. .l Dterconoecti oos_Worth_furthen

There is virtually no difference in the estinated O & M
costs of these three alternatives. Conbi ni ng both capital and

operating costs, the total cost differences are smal | .

Costs to Stanl ey Costs to Bel nont

(mllion doll ars) (mllion doll ars)
&P, Lt&i. QA _tt. _ le.t.ai. -Caaital. Q,|:...M I.otal

M. I sl and
Lake 1.1 0.4 1.5 5. 5 1 . E 6.7

Dut chmans
Cr eek 0.9 o, 4 1.3 4.7 1. E 5.9
Separ at e 1.1 0.4 1.5 4. 6 1. 4 57

Fromthis analysis, it would seemthat the use of
Dut chmans Cre”ek is worth further investigation. The cost of a
regi onal water systemusing this watershed is conparable to
the cost of each systemrenmi ning i ndependent. This cost is a

strict econom cal cost and dosen't incorporate the benefit
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derived fromusing a higher quality source.
5jL6.. Storage facilities_in GastDin C

According to the Rules Governing Public Water Supplies in
the North Carolina Adm nistrative Code, small nunicipalities
shoul d have a m ni num el evat ed storage capacity of TSQ OOO
gal | ons or a one day supply, whichever is greater. Lar ge
muni ci palities (Gastonia and Bel nont) should naintain a
one-day supply in a conbinati on of ground and el evat ed st orage
t anks. Tabl e 15 shows those small systens which nust
construct additional elevated storage facilites to neet state
gui del i nes. H gh Shoal s and Stanl ey have enough el evat ed
storage capacity to neet their denmand t hrough S005. Bel nont
and Gastonia <large nmuniciplaities) nmust al so i ncrease either
their elevated or ground storage facilities to neet the state
gui del i nes.

In Denville, New Jersey, a study was done to determne if
t hree housi ng devel opnents shoul d each have a tank or whet her
t hey shoul d have one | arge tank (Biggs, 1965). They found the
one tank alternative reduced capital costs by 60% and reduced
operati on and nai nt enance costs (using a 10-year period and 8%
inflation) by 20% They report the finished project to be
runni ng wel | . Four of the satellite cities surroundi ng
Gastonia (Dallas, Cranerton, MAdenville and Lowell) have
their own storage facilities. Ranlo relies on the Cty of
Gastonia for all their storage, but the Town is wanting to
construct their own storage facility. Instead of building al

new storage facilities, several of the cities surrounding
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Tabl e 15: El evated Storage Required by 2005

Addi ti onal

Muni ci pal System El evat ed Storage Esti mat ed Dermand El evat ed St orage Cost (1985 dol |l ars)
(my), 1985 Ave. Day, 2005 (mg) req' d by 2005
Cr arrer t on 0 0.3 0.3 $300, 000
Dal | as 0.1 0. 55 0.5 500, 000
Lowel | 0.1 0.5 0.4 400, 000
McAdenvi |l | e 0.1 0. 85 0.75 700, 000
Ranl o 0 0.5 0.5 500, 000

St anl ey 0.1 0.7 0.6 550, 000


NEATPAGEINFO:id=E6B1B1BB-6A8C-476C-B2A9-39EBCDFBFB4E


Gastonia may fi nd

it

or nore joint tanks.

benefi ci al

to share

in the costs of

one
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6. SERyi CE, TO _SAI ELLI TE_CI TI ES_SURRQy NDI NGGASI QNI A
There is no regional water system anong the municipalities
in Gaston County, although regionalization was shown to provide
a higher guality water at a cost conparable to renai ni ng
i ndependent . A regional water system does e; ;i st between
Gastonia and five snmall surrounding cities. The citi es of
Cranertovij Dallas, L.owellj MAdenville and Ranl o purchase water
fromthe city of Gastoni a. Figure E shows the | ocation of
these cities in relation to Gastoni a.
6.1 Currerit_situatigri
Gastonia sells water at two tines the rate charged to
residents within Gastonia-s city limts. Prior to this year,
no contract e;;isted between Gastonia and these five cities.
The city of Gastonia is now offering two alternatives to this
non- bi ndi ng agr eenent.
1~ BI£EADS..,J"erm_J SO-year2,Contract
Gastonia will initially sell water at 1.3 tines the
inside rate, with the understanding that this rate could be

| owered during the SO-yef£<r peri od. As of May, 1986, the
cities of Lowell and McAdenvill e agreed to this arrangenent,

Gastonia will treat the city as a custoner. The city
of Cranerton has not deci ded between the long term contrsict
or havi ng Gastonia conpletely take over.

TvMO cities, Dallas and Ranl o, have passed bond i ssues to
bui l d i ndi vi dual treatnent plants, 0.7 and 0.5 ngd
respecti vel y. Bot h pl ants would use the South Fork of the
Cat awba as their source. The county does not support

fragnented systens, and has refused financial help to either

pl ant . F; anl o has al so been deni ed FnHA fi nanci ng. Both cities
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recogni se that construction of a treatnment plant would |lead to
an increase in water rates ? perhaps as nuch as SO /i.
6;.2 .67 Y& n* #9.21 -.9.f. -Clont i nued seryice ."from_Gstonia

Hypot hetical water bills for 10 cities in Gaston County
are shown in Table 16? based on a nonthly consunption of 15, 000
gallons. The city of C-jastonia eiverages 3. E persons per
dwel I ing and 160 gal |l ons/cap/day <HDRj 1979). OQher cities
were assuned to average | SO gal/day with 4 persons per
dwel 1 ng .

Conparing the "average" water bill of these cities?

i ncre™asing the customer base |l eads to | ower customer rates.

The city of Bastonia has the | argest custoner base and the

| owest water rates. High Shoals has the hi ghest water rates
and serves the fewest nunber of people. Prior to 1980. the
city used well water. Low water pressures and insufficient
quantity led the city to seek the advice of a |ocal consulting
engi neer. The engi neer advised the city to construct their own
plant? and |l ater was hired to design the facility. The High
Shoal s plant, | ocated on the South Fork» has experienced
operational difficulties.

Tabl e 17 shows the average price that Dallas? Cranerton?
Lowel | and Ranlo pay to purchase water from Gastonia. By
agreeing to a long-termcontract with Bastoniaj these small
communi ties can purchase water at a | ower price ';$18.07) then
what a simlar size nmunicipality (Cherryville, see Table 16)

charges the average custoner.

It is interesting to note that the sane engi neer who
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Tabl e 16: Average Monthly Water
Single Fanmily Residents of

System Pop.

Gast oni a 65, 000
Bel nont 15, 000
M. Holly 6, 300
Bessener City 6, 000
Cherryville 4, 900
Hi gh Shoal s 700

Source: N. C. League of Municipalities,

13.

15-

17.

21.

21.

26.

I nsi de Rate

90

00

25
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40
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Tabl e 17: Current Purchase Price of Water from Gastoni a
Conpared to Price under Long-Term Agreenent

Gastoni a's Cust oner s’ Gastoni a's Long-
Syst em Pop. Rat e, 1986 Char ge Term Rate, (20-yr)
Dal | as 4, 200 27. 80 24. 45 18. 07
Lowel | 3, 300 27. 80 24. 30 18. 07
Cr anerton 1, 800 27. 80 24. 45 18. 07
Ranl o 1, 800 27.80 21. 00 18. 07
McAdenvi l | e 1, 000 27. 80 * 18. 07

* Data not avail abl e

Source: N.C. League of Miunicipalities, 1986
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advi sed Hi gh Shoals to construct a water plant has al so advi sed
Ranl o and Dallas to construct separate water pl ants. Al t hough

t hese two conmuniti es are |l ocated within afew m |l es of one

anot her and both woul d use the South Fork? they have each been

advi sed to build their own pl ant.

| ndependence nmay be nobre i nportant than | ow water rates?

but | ack of financing nmay prohibit any constructi on. Ranl oj
currently serving 1.800 persons will need close to $1,5 mllion
to construct a water treatnent plant. Dal | as? serving 4, 200
persons? will need close to *E mllion.

Constructi on of new water plants m ght be nore
under st andabl e if a better source could be used. But t he Sout h
Fork of the Catawba is the sane source used by Sastonia? and is
of poor quality. The city of Gastonia is in the intial stages
of | ooking for a new source and two of the nobst prom sing? fit.
I sl and Lake and Dut chmans Creek ars of nmuch better quality.
Better quality water and | ower costs to consuners would result

in continuing to buy water from Gastoni a.
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77. . Pyi LSQ W' ER_SyPPLY_SYSI EMS
A public water supply is one that serves at |east 15
connections or an average of S5 individuals daily for 60 days
or longer. Wth SIS public water supply systens? Gaston County
has the | argest nunber of systens in the State. Fi gure 17
shows the | ocation of public water supply systens in the County
(HDRj 1979). Informati on pertaining to these systens was
obtai ned fromthe North Carolina Utilities Conm ssi on. The
"average" public water system

1) serves about 100 peopl e
S) is 17 years ol d

3) does not chl ori nate

4) is served by two wells
5) has a distribution system of 4" pipe or snualler

The ma, )or expenses are utility costs, transportation?
repairs and seilaries. Assuning an average nonthly consunption
of 1 SjO00O gallons, water rates may vary from*8 to $S6 per
nont h dependi ng on the system Si nce npbst of the systens are
|l ocated outside the city limts, water rates are | ow conpared
to what munici pal suppliers charge to custoners outside the
city limts (Table 16).
7"1__Probl enrs

Despite the | ow cost to custoners, public watcer supply
systens have their own set of problens. O particular concern
in Gaston County is water quality. Al systens are supplied by

well water. The county health departnent is surveyincj the

water quality of these wells, and thus far SOO have been
surveyed. Fi fteen contain sone sort of cheni cal contam nant

(i.e. chromum nitrates, oil, uranium and twentv-five are
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Figure 17: Public Water Sy "Ws in
Gast on County

Public Water System
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high in fluorides <exceBB of 3 ppmnm. Groundwat er cont am nati on
f rompetvo 1 euiki-based prciducts is a concern . Contaninants have
m grated di stances in eMcess of what was thought to be safe and
acceptable(GastonCountyHa thDepartmetit?1985. T hehiqgh
density of sceptic tanl;:s and increase in hazardous waste
préoductionareareasofconcevn- Itisiqui.tecommontoreadof
sub-divisions or trailer parks? fromall overr the state? forced
to boil water due to conta.nminc*t ion , The cost of repair can be
50% of the total operating expenses? arid there are probably

ti mes of poor and/or disrupted service.

Profit does not seemto be the i ncentive to own and
operate a water system The average system nets about $1000
per year J and several reported de?ficits | ast year. Rat e
i ncreases nust be approve?d by the utilities comnm m ssion. The
paperwork and e;ffort involved in increasiri<3 water rates is
probably the nain reason water rates sre so | ow.

Not nuch attenti on has been given to these snmall public
wat er supply systens? although based on an average of 100
peopl e/ systen? over SO?000 pesopl e? are served (roughly
equi val ent to the conbi ned popjul ati on served by the cities of
Bessener city? Che™-ryvi 1 1e? M. Holly and Stanley). The owners
of these systens are usuctlly the sane person respovisib |le for
thedeVelopmentwhichnecessitateldthewaterservic e?a nd
<:onsequenllysiret"equiredto maintainthewaterservice
7.E QBti.9.DS_.f;gr__addires5ing_the,pj-oblertn

The biggest threat to custonmers of a small water supply is

the water quality. I nterrupted and/or unsati sfactorv service
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B.re unnecessary' probleins. The proliferation of these systens
due to i ncreased devel opnent cavi be stopped in severa

di fferent ways*, which are di scussed bel ow.

7.S.1 Aggregation gf;_j5nma 11., SY.ste?

From Figure 17 ? it seefiis obvious that systens B.re

clustered together i ri certain areas outside the city limts. A
group of owners could conbi ne resources, i,e.j share trucksj
equi pnei Tt and personnel,, However n because the pjrofit fi'om

these systefiiSis usually small? it is doubtful that snal

system owners woul d be ent husi astic about takivig coritrol over

another simlar system It is much nore likely for a | arge?
al ready successful water conpjay-iy to take over a snall one,. Two
such conpani es are Carolina Water Service and M d South,, Bot h

operate several systems in Gaston arid surrouiid i vig counties”
Thery buy arid operate systens that are no | onger wanted or
nc»>inta.ined. Because these water conpanies are run si.nd operas ted
as a business? it is nost likely that service and watei-r quality
is inproved.

7.S.S ,IDMpri3orat_ion_intg,.a cpunt Y _s”

There is no county water systemis Gaston County? but
there is interest. Interest in a county-wi de system evol ved
fromthe realization that a planned operati on under one
adni ni strati ve body could reduce operation costs? avoid
ej t pensi ve duplications and serve re”sidents who could not
ot herwi se obtain a safe? dependable welter service (HDR ? 1979).
The county would nost |ikely buy water from Sastonia. Initial

lines could be extended to the area with the largest cluster of
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public water supply systens; growth trends shovi this to be the

sout h/ sout heastern part of the county. Now is a good tine for
the county to negoti ate purchasi ng water from Gastoni a,

especially since the city is | ooking towards buil di ng a new

pl ant and taking from a new source.
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8 - WALER . MVANAGEMENT. I N _GASION . COUNT Y
8.1 Current _direct.i.oD

There are several ways in which the proliferation of smal
muni ci pal and public water systens is being di scouraged.

The county will not support fragnented water systens? and
in 19S3i. the county conm ssion decided that all water systens
shoul d be sel f-supporting. Consequently? they will not fund
either the Ranlo or Dallas treatnent plant. The county
contri buted *175n000 to enable Jenkin Heights, a | owincone
comunity outside the city limtsj to becone part of the
Gastonia city system It is unforturnate that it took an
out break of hepatitis within the community before sonethi ng was
done to provide better service.

Gastonia ia willing to decrease the water price and is
| ooki ng towards a new source. The | ower costs and hi gher
quality would hopenrfully bal ance the preceived benefit that
separ ate ownershi p nm ght provide. Gastoni a has al so refused to
mai ntain an i nterconnection for energency purposes if Ranl o and
Dal | as proceed with construction. In the case of
privatel y-owned systensn the trend seens to be towards
devel opnent. The popul ati on of uni ncorporated areas of the
county is increasing outside the political boundaries at a
hi gher rate than the popul ation of the nmuncipalities in the
county <HDR|i 1*?79). Recently;, the m ninum size water main pipe
was changed from”* to 6 inches. This is roughly a 50% i ncrease
in pipe cost. Most of the systens have 4 inch |ines. Thi s

i vicrease in pipe cost may prohibit the proliferation of small
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syst ens.
8. E @tions :for_the_iruture

Al t hough the county has shown sone interest in regional
wat er systens;, the county conm ssioners are agai nst any | and
use controls. Approximately 8' 4-% of the total lavid ares in
Gaston County is undevel oped (i.e. agricul tural? wooded?
vacant), but nuch of this land is already tied up. Ther e has
been no identification of good quality water sources? hence no
pr ot ecti on. Wiat was identified in this report as a good

qual ity wat ershed <Dut chnans Creek) has been sl ated for

devel opnent as an i ndustrial park. No priority is given to
protecti on of watersheds. Land use trends in 6aston County are
from non-urban to urban uses. There is a need for new sources
and the options to choose fromare limted. By not protecting

the small er? undevel oped wat er sheds? the only avail abl e opti on
may be the larger rivers (the Catawba and South Fork of the
Cat awba.) which are cont ani nated by many industrial and
muni ci pal di schargers.

Besi des the need for sone type of | and-use control ? there
seens to be enough interest and need within the county for a
county-wi de water system The feasibility (HDR? 1979) of this
system woul d of course depend on the nunber of people included
and source of funding. Possi bl e sources of fundivig are state
money fromthe Cl ean Water Bond Act? and federal nobney from
FriHa.

Anot her option may be a joint nanagenent agency between

the county and the Gty of Gastonia. An exanple is Forsyth
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Count y. The county constructed a water system nostly for
servi ng areas around Wnston Salem in which the county
pur chaseErd water from W nston Sal em In 19767 the city and

county governnents created a joint nmanagenent agevicy and the

two units" water <and sewerage) systens now operate as a single

enterprise (Wcker? 1979).
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9. SUMVARY

The water supply situation in Gaston County was analy: ?. ed
as a case study of the benefits of re~gional water nanagenent
m North Carolina, To the extent that one county can typify
the state? probl ens experienced in Gaston County are
representative of the problens found state-w de? quantity?
quality and operation and mai nt enance problens (chpt, 2).
Based on a EO year design period? the City of Gastonia wll
e>! perience quantity problens unl ess they devel op a new
source. Over half of the nmunicipal water suppliers use water
fromlarge river systems which are wused by nany industri al
and nuni ci pal dischargers. Wiile drinking water quality has
not been cited as a nmjor concern, higher quality surface
sources could be used. G oundwater contani nation from septic
tank systens is beconm ng nore of an issue as the nunber of
these systens is increasing. No i ndi cati on of operation and
mai nt enance problens of small water systenms within the county
was found J but in general |larger water systens are believed to
provide a better quality service.

In Gaston County? joint devel opnent and operation of a
reservoir and treatnent plant between several nunicipalities
was shown to be cost appro;;inmately the sane as if these
muni ci paliti es expanded i ndependently. However? the
muni ci palities would benefit by obtaining a higher quality

sour ce. In the county <as well as in the state)? distance
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bet ween cities may nmake i nterconnecti on between systens nore
costly unless there is the need to contruct a new facility
that could be |located close to all systens involved? as in
the case of G astoni a. Etecause Gastonia will build a. new
water treatnent plant within the ne>lt SO years? a regi onal
system bet ween Gastonia and the other systens that need to
expand is an attractive alternative.

Approxi mately 98*4 of the systens in the state and in
Gaston County are snall. Al the small suppliers rely on
gr oundwat er . Count y-wi de regi onal systens have been
successful where they have been started by | ocal residents?
and may actually |lower costs? as in the case of Anson County.
The proliferation of snall systens can be sl owed by providing
a county systemto serve rural residents? or by naking it
harder for snall systens to begin operation? i.e. increase
the m ninumwater nmain si: E:e from4 i nches to 6 inches.

E. ' ncouragi ng | arge water busi nesses (such as Hid South and
Carolina Water Service) to operate and nmi ntain these
systens may not stop the increase of small systens? but at
| east would provide a better quality service.

Al t hough the benefits of regionalization my be clearly
defined in terns of inproved water quaity and/or | ower costs?
the politics involved in conbining or sharing facilities may
prohi bit any form of regional water management. This report
focused on the benefits defined in terns of cost and quality?

and not the perceived benefits of remai ni ng separate.
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