The Aresian Water Co. is an in-
vestor-owned, regulated public wa-
ter utility operating in the northern
part of the state of Delaware. 1t has
approximately 34,000 customers and
serves a population of about 130,000
spread over the 80 sq. miles of Its
service territory,

The company has about 490 miles
of pipeline of 2 10 20 in-size. Aboul
48 percent of the pipeline is com-
posed of unlined, cast-iron pipe and
about 8 percent of unlined, galvan-
ized-iron pipe. The remaining 43
percent consists of asbestos cemant
pipe (28 percent) and cement-lined,
ductile iron pipe (15 percent). There
arc about 1.400 hydrants in the sys-
tem,

The basic source of supply is
groundwater, decived lrom 40 wells,
Eighty percent of its well supply is
soft and corrosive because of low pH
(5.4-5.6) and high carbon dioxide
(30-40 ppm). In years past, the com-
pany did nol have rigorous water
quality contral. The aggressive wa-
ter worked on unlined, cast-iron and
galvanized-iron pipe. contributing to
corrosion deposils and related water
quality problems. For the last eight
years, a rigorous water quality con-
trol program has hoen pursued
through aeration, pH adjustment,
chlorination and fluoridation. Also,
there has been a program of testing
and monitoring water quality
throughout the system around tho
clock. During these years the quality
of waler has substantially improve:l
and the processed waler has become
relatively noncorrosive.
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Water Main Flushing

by Bangalore T. Lakshman, P.E.

In order o improve both waler quality
and system efficiency, the company
institwled a periodic flushing program
in 1974. Table 1 shows the relative
moerits of a MNushing program and indi-
cates how water qualily hag improved
from one Mushing cyele to the next
There is a teend in the drop of iron con-
tent and tucbidity from cyele. The trond
in the increase of rosidual chlorine in
ther distribuition systom is quite appar-
ent, Nole loo, ther 15 a stoady drop in
ther amaount of water wasted por hydrean
to clear the discalored wator, which
speaks for the improvement of waler
quality from cvele 1o eyvele. Hall of the
systom i covermd overy voear (e, a
complete cycle every two years.) The
system is relatively complex. Flushing
operalions are performed al mghl be-
tween 2:00 pom. and 5:00 a.m. in oeder
to minimize the inconvenience o ils
customers. Night operation aids in ex-
peditious and continuews operalion in-
asmuch as there is very little vehicular
traffic and pedestrian crossings.

Prior Planning Necessury. Prior plan-
ning enibles the field crew o carey on
the flushing program expeditiously and
withoul confusion, Pertinent  system
maps are selected and hydrants and
valves marked to be operated as a part
of the flushing program. These pipeling
maps are used in the leld to locate the
villves and hydrants, Sectionalizing and
controlling the direction of flows at the
intersection has the advantage of con.
trolling the flows to create high veloci-
ties, bul to make the operation fool proof
and (ast. it is better to plan and region-
aliza the operation on the basis of de-

velopment-to-dovelopment or by,
block. Depending upon the hyeegy),
of the system and the location of
drants. prudent judgment may b .
to skip certain hydrants. [t is ngp g, 8
sary o open and flush all the by,
excepl lo make sure thal they am g
ahle. Completion of flushing cach 2,
or region is scheduled by thee gng
cach day's or nighl's operation, A S
man crew is generally sulficion,
for an extensive opurmlion involyg
more hydrants al one lime. a three.
crew may be reguired,

Ceneral program guidelines. ;

1. Briefly describe the intent and g
ject of flushing and advise the e
mers of the dates and time of Mishg
through billing, newspaper ads and |
cal radio announcements,

2. Make a list and notify individol
customers who might be on dialysis of
chines, plus hospitals, restauram
laundromals, etc.

3. Equip the held crew with i
paulins or lead-ofl dischurpe devicss §
avoid possible damage 1o siroets
lavwns from hydrmnt dischamge.

4. Require field crew o exenc
care and avoid opening or closs
valves and hydrants rapidly in order
minimize the effect of water hamme

5. Open a hydrant fully for 2 pers
long enough (5-10 minutes) o stir
the deposits inside the water main: th
throttle the hydrnt flow half-way o
needed to clear the discolored wale

6. Procure hydrant flow-lest data s
ing i pited tlube and pressure googe |
one hydrant in each block or dev
lopment. These hydraulic data will £

Table 1
Artesian Watar Co.
Comparison of Relative Merits of Hydrant Flush_? Program
Avg. Amt. Avg. Avg.
of Water  Avg.lron  Chlorine  Turbidity
MNo.of Approx. No. of Wasted  per Hydrant per Hydranl per Hydran!
Sarvice Hydranls Days Overlime Problem Hydranls per Hydrant Initial Initial Initial
Year(s) Leval Flushed Flushed Amt. Paid Hyd. Found Sampled (gal.) Sample* Sample Sample
1974 ALB 4350 27 300.00 18 144 38,000 BT .0 0.08 247
1875 A 280 16 G00.00 11 173 39,000 2.1 0.20 24
1876 ] 17 1 400.00 10 183 41,000 1.8 0.13 14
1977 A 385 15 500.00 B 257 22000 1.7 0.18 11
1978 B 196 9 T00.00 Fi 188 30,600 Q.3%* 0ay 7
1879 A 325 17 800.00 25 325 28,000 4.81 0.22 43
1874 ARB 450 a7 300.00 18 144 38,000 &67.0 0.08 247
1975 81976 AL B 451 2T 1,000.00 21 336 40,000 185 017 18
1977 & 1978 AL B 561 24 1,200.00 15 446 25,000 1.1 D.18 8
#Sampled after about threa minutes of opening hydrants.
** Zampled after five minutes because of NPDES permil requirerments.
t Sampled 0o Soon—a minute or bvo after opening hydrants,
A & B = Service Levels §1, #2, #3 and #4.
A = Sevvice Lavels #1 and Part of £2.
8 = Sorvice Levels #3, #4 and Part of #2, .-
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benefits to water
systems.

Jhle wlentification and correction of any fire-
flow deficiencies In the area.
= Colleul two waler snmples for each flow-
i hyidrant. one in the beginning (after aboul
o4 munutes of opening the hydrant) and the
weond one when diseolored waler clears (just
weforc closing the hydrant). These sam-
ples will enable a check of the water
quality for certain hasic. parameters
il the development of water quality
renids [or comparizon.
i Do areas whars the waler doos not
pecomis clear, instruct the operating
foreman b use his judgment ag o mela-
fve color and  urbidily and  decida
when o shot down, A waler sample ina
clear #lass bollle will enable the fone-
man 1o visually judge the color from
fimi 1o [,
i, Make sure all closed valves for the
flushinyg operation are Tully reopendsd
mmediately after completing the Tush-
ing operation
10 Dostruct the field crew o Bl in
4 e flushing log sheet (Table 2) and fur-
nish hydraulic and water quality infor-
S mation 1o the engineer as needed. Such
A informution should properly bhe pval-
N wtee! 1o readijust and modify the proce-
dure for the flushing program from year
o year
Tangible benefits,
¢ Improvemients in the water quality
as reflected by a reduced amount
al fron and wrbidity and an in-
crense in residual chlorine content.
Alzo by a reduced number of cus-
tumer complaints as to the taste

Periodic program provides
tangible and intangible

# Localion of inoperable or closed valves and
hiydrants
¢ Results in the generation of a good hy-
draulic data. This data, in turn, helps the waler
systems o pinpoint system deficiencies (low
pressure and prohilem areas), as well as areas
af fire floaw deficiencies.

o In many cases. it helps comply
with the requircments of regulatory
agencios,

Intangible benefits, Such a program
helps improve the hydreaulic Elfiir_:if-nr:!.l
of the waler system. This means (o
some extent iU will help o improve and
reslore the carrving capacily of the
waler mains, which is somewhal in-
tumgibla 1o assess, This improvement
also saves opernlion costs in lerms of
recluced cost of pumping (electric bills).
which is again lo some extenl inlangi-
ble in nature.

Conelusions. A water main Mushing
program is one of the wisest and most
realistic programs for any and all water
systems Lo improve both the water
quality and the system efficiency. The
wiler systems thot have already insti-
tuted this program may wish o refine
aceording o the aforementioned guide-
lines and continue from vear to vear,
Water svstems that have no such flush.
ing programs should institute one to re-
alize the benefits. Water svstems that
maintain a separate crew for valve and
hwerant maintenance should make the
periodic flushing program a part of its
assignment. Helatively speaking, a wa-
ter main flushing program does not

anid ador cost .. . it pays. B
Table 2
Artesian Water Company
I Data Sheet for Flushing Water Mains
ranl Data Reported By — =k Date of Flushing e
I
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