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2-3 Survey of Leakage

The publlc water supply service in Sharqiya Governorate is divided into
three systems, that 13, a) City-Owned b) Housing Department‘s ‘and ¢)
Abbasa Regional Water Supply System. The three systems are conttolled
and managed separately at present and, following the above order, the

leakage survey wlll be reported for each.
2-3-1 City-Owned_Systems'

The city-éwned systems vary 1n size differ in comp051tion in two ways:
one is cémposed of surface and/or groundwater source, tréatment (only for
surface water) and dxsttlbutxon/service f30111t1es and another is of only
dlstrlbut1on/service fac111ty. The latter c1ties are supplied treated
water from Abbasa Reg:onal Water Supply System.
Zagazig City's system, belonging to the former category, was selected for
" the leakage survey as 1t represents the c1ty—owned systems in the
following manner:

’ {

a) It is the oldést one in thezérea,;dédéidped in the;pre-ﬁar

days,

i

b) it was the prototype, more or less taken after by the other

systems,

<) Data nece551tated for the survey are better prepared
1)  selection of Survey Sites

A meetlng for selectlng the surVey sites for the city was held on June 2
-(Sat) at Zagazig Munic1pal Office, attended by the city 1 engineers and
Study Teanm staff members. At first, two area, Kafr Elﬂeshara and Midan

Montaza, were selected and later Bl Falaha was added to the tmo.

Kafr El-Eshara, a typical resident1a1 area closely: located to the central'
part of the city, has been suppl1ed water sinceé the days of system &
foundation,’ about 50 years ago, '
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Midan Montaza is an area in the commercial center of the éitf and all
_buildangs are, lxke 1n other conmer01al areas, used dually, the qround
'floér for retail shops and the other f100rs for residences.‘ As the areaf
_is more prosperous, the bu1ldings are comparat;vely b1gger than in other.

similar areas.>x;

-

_ lﬂFalaha. located adjacent!to Midan Montaza in the fringe part of the
czty s commeréial center, is also oriented comnerclally._ The size of

buildings is rather smaller, however.j
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2) Survey.at Kafr El-Eshara

About 70 & of “the éféa:ié'bcéupiéd by 616,'reihfbrcéd'concreté-made;~
about 5 stories high,: residentlal buildings, while the rest, 30 % of it,
by newly constructed apartment houses by the munic;pality, and a publlc-=
school. B e :

Regarding the living stbndards, the old buildlngs' dwellers seems to be
:in a better p051tion generally than, the new build:ngs' dwellers. The old
buildinqs are’ usua!ly equipped wlth 5 to 10 water (Fig-6) taps and the
new ones with: about 4 taps. All hotseholds are supp11ed individually as’
mentioned before and thé whole area has one fire hydrant and no

standpipé. -The features ares -

No. of connections : =~ 273, stéel pipe of 10 to 13 mm diameter .
No. of buildings t 43 _
" Public pipeline : 100 mn dia. cast iron pipe of 160 m long and '75 .

to 100 mm dia. asbestos cement pipé of 260 m
" long

Survey Schedule

The $chedulé was drafted and amended téking’ihto acéount advice of the

municipal ehginééfs before being fina1ized as shown below:

5 June (Tsu.) Prepafatibn'of drawinq of survey site, :
6 June {wed.) Adjustment and correction of the drawing at the
- ' site, _ ‘ ’ _

] hune (Sat.) 'Eﬂcavétion of valves, saddles and meter pit,
10-June (Sun.) v 0 e sige - '
11_June.tMoﬁ;)'}fétéliminéfyileakage survey in the'ﬁidnight,

12 June (Tue.). Water flow 6béervétion from 11 a,m. t6 11 a.m. the
© next day (24 hours), and , 7
13'June (Wed.) Water flow observation under all taps closed
“condition :
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Preparation and Correction of Drewings

.The Survey sxte s pipeline maps were suPPOSed to be made from the 1ledger .
of the water supply system at the beginnxng. However, 1t was found that_
almost all records were m1591ng and maintenance works were being carriedb
out, mostly dependlnq on the memOries of personnel concerned. The
leakage survey maps were eventually made using the maps of Cable
Installation Works of Telecommunloatzon System which was. undertaken last.
YEBT.. .. T e e L e e s
Cotrectzons were made on the prepared maps under cooperation of the
municipal engineers and they wore checked of accuracy of the: pipes
location, waterial and size and other features at the suvrvey site, FQrazf
the work several observat1on pits were dug along the pipelines.

Necessary correct1ons_were made on the spots. -

preliminary Leskage Survey

Several pits were excavated for observing the present conditions of
branching house ¢onnections from the mains, using saddles., No leakage

was found and it proved a good workmanship.

Stethoscopes, leak detectors .{by sound) and box :locators (by magnetic
fleld) were used,; prior .to the pre11minary survey, to locate the -
pipelines, valvée boxes, po1nts of branch connections and detéctable
leakage spots. - .

The preliminary survey started at midnight'on June 11, Stethoscopes and
leak deteotors Operated by ‘the municipal perSOnnel'caught a remaxkable
sound at tvo spots, but the exact location and the cause of :sound, .

'leakage or stréng current:of normal £flow, was not identlfied.._Tf Vo

‘Water Flow Observation

A pit was dug along the main for iastalling the flow meter and the
municipal enginecers prepared an electricity 1ine for the meter and
illumination, ' '
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The water flow was measured from 11 a.m, . ‘on: June 12 to: 11 a.m. next: day
for 24’ “hours as scheduled. under’ cooperatlon of the municxpal engineer
and: staff. Thé: meter p1t “and three water pressure observation points

were lécated as shown in’ Eig-?. F19—8 shaws the survey results,

As the end of. this survey, ‘a tr1a1 of eompléte water uses stOp was -
conducted £¥om 11 a.m.ﬁto 11230 a.m.:on.June 13.7 For:the tr1a1, the
loudspeaker announcement and; the mun101pa1 personnels check:ng of every:
household: were employed., The flow started to decrease gradually until it
levelléd oft around- 11130 aim. :

The lessons léarat in sueh:eperatidn were:

a) --Despite the Warnlng, the people seemed to use water durlng the -
designated hours and- the cOmpleté control ‘was . found to beé VEry
difficule, and _ : ’

b) The only p0531b1e means of checkrng it was by detecting sounds of

-water flow.
To improve thé¢ situation, the following steps were taken:

aj To ensure the water uses stoppagé. the loudspeakers of nearby
mosques ﬁére used for Bréad casting the warning,

b) Leaflets were d1stributed to the. consumers,

c}  The municipal personnel were sént to the households for imspection,

d)  The survey erea was reduced in size, to make the personmel's’

inspection easy and assured

After the levelling off, the flow was still substantial and unident1f1ed
1eakage was suspected. The JICA study members, rememberlng that sound
had been detected during the preliminary survey, tracked the route and
found a leakage at a corner of the school's playground. A 2 inch steel
pipe, rising above ground and supplying water to the gymnasium of school,
was leaking heavily at the downstream vaIVe of water meter. The leaking
watex was scouring the ground and spilling widely over the playground.

_ WithOut doubt, it caused the sound detected previously.
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As theré was _another valve installed on: the upstream .side of the leaking
spoty it was immediately closed and the flow metex Yesponded, showing
redm‘:tion of flow. -Opening and closing the valve, the leakage ¢ould be .

measured.

Fig-8 shows. the result of 24 hours' flow measurement, the flow including.
the ab6ve mentioned leakage. Coﬁtrary td-the éntiéipatibn;-the supply .
_pressure- 1ncreases together with the: flow rate for somé part of the day :
and the possible reaséons was that the number of pumps in 0perat10n was.
increased to catch up_the demand and this area, loécated close to the:

pumping station, was affécted by its directly.

Fig-9 shows the response of the flow rate on open and closing of the
valve upstreans of the leakage point.. The leakage, caused by a broken :
valve installed downstreams of a water weter, amounted to about 2.0

liters/sec. as calculated from it.
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3} sSurvey at Midan Montaza Area

The area 15 1ocated at the heart of downtown of the city. It is close to?é
: a steel elevated tank, a part of the 1nitia1 water supply system, and has
. been developed as a commercial cténter since old days. Al buxldings are
about five stories high, except the threé storied polzce headquarter_7u
jbuilﬁing which occupies a sizable portlon of the area.

1]

~

The ground floOr of. almost altl builalngs is used for retaillng some '_
'commodities and the upper floors for residentlal uses. Every buxldinq
has one or two staircases in the middle section, a part of which is

retained for the wellhole ment:oned befora.

All households in the area are supplled by indiV1dual connections with
water meters, although they axe mostly falllng to register correctly,
The area is provided with two fire hydrants and no standpipe. The

features are:

No. of connections : 133, steei pipe of 10 to 13 mm dia.

No. of buildings 10

e

Pipeline ' : 400 ma dia. ashéstos cement pipe of 200 m lenéth
and 250 mm dia. asbestos cement pipe of 30 m lehgthr

Survey.Schedule

The survey was conducted as stated below:

16 June (Sat.) Preparation of drawings of thé survey site,

17 June (Sun.) Ad]ustment/correction of the drawings at sit,:
18 June (Mon.} '_Preliminary leakage sufvey, ' ‘

19 June.{Tue}) Excavation of valves, aaddles and meter pie,
20 June (Wed.) . Water flow observation- for 24 hours, and -

21 June“{Thu;) 7 Water ‘flow observation under all taps closed

condition
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Preparation and Correction of Drawings

The work was made in a 51milar manner to the prev;ous case of Kafr

El- Echara..__V

Preliminary Leakage Survey

From 2 a.m, of 18 June, the: preliminary leakage survey us;ng leakage
detectors started. Although flow sound was. detected at a supply branch
of 50 mm dia. steel pipe to the police headquarters, it could not be
confirmed whether the sound was originatinq from actual leakage, as it
was dark and inspecting the prem:ses was 1mpossib1e. Other flow sound
was not noticable along the p;pel:ne and service pipes, except the
rentioned one. Moreover, no wet or muddy spots ware observed on the

surface along the routes.

Next day, the premises of the headwater was inspected and leakage at a
branch was found in the backyard. The cutflowing watex collééted into a
femporary drain gutter and?led to a sewefaéé manhole, Besidéé several
ball-valves of cistern in the toilet were malfﬁnbtioniné, causing

overflow of water from the cistern.

Three saddles were dug experimentally and no leakage was found at all of
them. Almost all pipings inside buildinqs were expOSed and bracketed on
the wall, and even aged pipés showed little leakage. However, water was
dripping from joints and water meters, almost all of them malfunctioning,

making the wellhole very damp.

Abandonment of Survey

"The survey was abandoned haflway due to difficulty of dewater1ng the
meter pit to keep the ultrasonic sensor ary from soaking. High =
.groundwater table at the spot seems to be caused by an lrrigation
pipeline runninq along St. Abd el Lateed Hasaneen, The pit was
‘supposedly located 30 m apart from the pipeline.
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4)  Survey at St. El-Falaha

outline of Area.

St. Bl- Falaha 1s a frlnge area of Midan Montaza, the commer01al cénter of
“the eity, and is also on the most proaperOUS commercial areas.-'The :
buildings in the survey area are rathef small in size, when compared with
_M;dan Montaza's ‘and they are 4. to 5 stOries high, made of brick mostlya
about 30 % of buildings’ are ﬁSed exclusively for residehce while 70 % for
réetail business on the ground floor and for reszﬁence on the uppeyr

floors.

The middle section ‘of all buxlﬁlnqs are used. for staircases and a: :
Vertical shaft called hellhole. In a unit apartment house, 4 to 5-taps
1ncluding a shower tap in the bathroom are usually equipped Bach unit

" is supplied by a half inch steel pipe with a water wetér.. For . toilet, a
cistern is widely used instead of a flush valve, due to the pipe size
smallness and low supply pressure.- Though the -regulation forbids it,
nearly eve¥y apartment- housé uses a boostér pump with a small air tank to

increase pressure.

No. of cohnections &t -~ 125

No. of buildings 1 34 _ R
Pipeline : 100 mm dia. asbestos cement pipe of 180 m length

Survey*séhedule

The survéy was conducted as statéd below:

20 June (Wed) Pield survey

21 June (Thu) Pield survey and test d1gglng

24 Juné (Sun),”Preliminary leakage survey and exeavation for valves
25‘5uheifMon) Water flow observation for 24 hours

26 Juné (Tue) Water Plow observation under all taps closed

condition:
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pPréparation and Correction of Drawings L ST S O

The survey map of the aréa was made as it was done previously.: .In this:

area also, no unregistered connection was found,

Several saddles and pipe: Joints randomly selected at the survey. site were -
dug for inspection, Their present condition was sat:sfactOry as. each
around them:was not dump.: No wet or muddy}spots_were:fonnd on:the .

surface along the pipejrdﬁtgs; és'£ar'as viéually observed.

- preliminary Leakage Survey

No flow sound 1ndicat1ng leakage could be caught along the pipelines and

exposed service pipes. -

Water. Flow Observation - :

Thexlccatién of the: tap where pféssure.was measutéd;is shown-in-Fig&ll.,
-and'fhe:survéy résultS'df{the-fIOW,and pressute‘aré:shokn in_FiQ-l?;;Ap,

The observed minimum flow was below the senstivity of the metor, as shown
in Fig-12, consequently. And it verifies that leakage in the:.areais, ..

almost non-existent. TR P T

Looked from the point of water consumption pattern, El-Falaha can be
regardeﬁ as a typical residential area. Although active cOmmetcially. the
shops do not use water substantially for their business, except for very
few cases. There are no Standpipeé.-offiéial'Euildiﬁgs,-and scheols -
in the sutvey area which tend to use water extravagantly, because they

are not charged for water. o _ e e

The'Ramédah'(Iélamid:fast season) was from 1. to‘29'Juné“this.9eéf.i.The
cbserved pattern of water consumption, Fig-12, can- be c0nsidered aé _
showing domest;c;usage'during the*Ramadan period.: A slight rise of the
flow atl#efy early mdtning?hill wean pbssiblyﬁthe consumption_for the
first meal and washing prior to praying at mosques.
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2-3-2 Housing Départment's Systems

Housing Department's water supply systems were planned to supply safe,
potable water to the local villages where groundwater of shallow wells
and nearby canals? water had been used for domestic purposes. The
villages are located th isolated areas and they are apart frOm each
_ other. Presently the number is 82, but they government is promotang a

policy of incréasing the number and size of the systems,
1)  Selection of Suf?ey Sites

Every village is almost similak to others both in s1ze anﬂ character.
Most of the village pecple are farmers and the rest work in the shops
like grocevry, blacksm1th and 0ff1ces of cllnic, etc. The supply capacxty
differs on the number of village under the system mostly.

In selecting the'syétems for leakage survey, the folléwing_coﬂslderatibn,

together with the above conditions, were taken into account:

a}  The eleétricity‘ban be supplied upon prior request, (Nat all
villages are supplied 1n the daytime) 7 ' '

h) To ensire the all taps closed condition for the designated .

E houks," the village people shall be cooperatlve in 1nc11nati6n,;f

c) The pipeline maps/sketches are to’ be prepared owing to the :

'pe0p1es cooperatlon and the qeographlcal reasons
The following éités were selected'evéntuélly:
Bany Koresh V1llage : a farming village, 30 km from Zagazig to west

El-Aslougy Village 1 A village, 3 km from Zagazig to east. There is a
‘dasry Eactory, . : :
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2) - Survey at Bany Korésh Village

outline of Area

The area is typical farming villagé in Zagazig Markaz, 106ated at about
30 km to the west of Zagazig" ¢1ty.f i The* village 3 whole pdpulat1on is'
about 3,100 as of 1983" ahd that withxn the service afea is estimated as
about . 56,250 02, " The' drea" is provided with two 90vernorate schéols, four
mosques and one clznic.' For. the conVenience of villages, four seéts of -
standpipe put tegether with fire: hydrant are facxlltated The
groundwater station with two concrete elevated tanks is at Shelembaratel:

Moymonah and supplles to six villages 1nc1uding Bany Xoresh,

Dué” to insufficiéncy of the eléctric pover supply, the system is not
opérated continuously, in other systems under- Housing Department. On an:

average, the groundwater statxon is run fok nine héurs a ‘day,

The village's piéeline was installed in the widdle of 19505 at: first and’
extended; in 1980, under U,S.AID ‘program.’. The pipe materials weré
granteéd’ by AID and the installation. works: were financed by the ‘local
budget, To save the ¢cost, the village people did_the,most of earthwork -
voluﬁtarily{ Such a voluntary work has been employed widely in the rural

area until nowadays.
The features of the area are:.

No. of connections 'é 51" (including stand pipe) _
Pipelines + 125 mm dia. asbestos cement pipe. of 390 mm lenqth,
: 100 v " " o 890Tm M
350 " . " » -. " 130 W .
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Survey Schedule

The survey was conducted as stated belows
| 23 June (Sat) Field survey
28 v (Thu) Preliminary leakage survey
5 July (Thu) . Field Sprvéyland_test digging
7 s“‘,;{Sat). Hater flow observatidn'for 24 hours
‘8,.“‘:_(Sun).‘Water f10w.observatioh under 411 taps ¢{losed - et

condition.

Preparation and Correction of Drawings

Because useful records ﬁere.misSing in Housing Department, a drawing was
prepared and the actual locatiop of pipelines and branches were checked .
at the survey éite:oh 23 June. . The villagers' memory on their voluntary

servidé helped the hork virthally. R S _ D

SéVeralrsaddlés and joints were:dug for confirmation of the pipe size and
inspection of the present condition which was found to be satisfactory..
" No wet and muddy spots were located on the suxféce along the pipeline..

routes, by visual. inspection.

Preliminary Leakage Survey

in the'midnith.of 25 Juné; the flow sound detectien was tried with the
leak detectoré and stethoscopes. WNo flow sound indicated possible

.leakage was caught aléné the pipeliﬁe and exposed scxvice.pipes. -

Meter Flow Observation

- puring the flow observation, the préssure was measured at two taps
hourly. Thé taps'iccétion is shown in Fig-14 and the survey_resdits are
in Fig-15. At the end of the 24 hours flow observation; all taps clesged
condition was brdughtIOn for 1 hour from 11 a.m. on a July As it was

anticipated, the flow rate fell down to nearly zero,
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From the ﬁre#ioﬁs eiperienée;-closing~all taps couid{nét'be\@hé?aﬁteed;y
eveﬁzthough'eVeryICOhcéivablé méané weie'mobiiiZed.- Qnéféertain way.was
to decrease: the size 6f survey. aréa and ébnsequehtlyfthé.qﬁmbéf-of“house
connéctions, 50 "that pheékiné the desired ébndition 00ﬁla;£é.éonfifméd by
the limited number of team's staff, while a reasonable length 0f £he..w

distribution mains was surveyed,
For the case;: the survéy arca was under the following Céndifioﬂ:f“

Table~2 = DETALL OF CONNECTIONS.

No. Item Connection Tap . Tap (om} - Remarks

1. . private .40 100+ 13

2. . i Mosgue 4 24 Lo 13

3. School - 2 10 13

4, Clinic 1 5 13

5. Standpipe 4 12 ~ 13 Under Operation : 9
Total 51 - . 151

(Note} * : Estimated (40 x @ 2.5% = 100)

Technicians and workers of Housing Department were sent to every house,
under instruction of the team s engineer, to close the valve installed
upstreams of water meter of both private and public bulldings. Where a
valve was found defective and closed 1ncompletely, it was repaired

1mmediately.

Measurement of the flow was carried out under such a condition and the
'result, as shown in Figs, 14 - 16, indicates ‘that no. leakage was existent
in the pipelines and service pipes. As the figure shows also, the nearly
zero flow continue& oven after the closed valves had been responded by the
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technicians and workers, . Prior to the flow observation, the team :i° .4
inspected the water taps of- indlv1dua1 connectibns and found them képt: in"
a good. condition which was verified by the result. The fact that the :

taps and servxcé pipes are mainta:ned well in theé farmers houses. can be -
understandable, as the houses are built of sun-baked bricks leakxng taps .-
and pipes will cause damaging effect on the buildings. i

On the other5hahd, almost allfleakaqe and. weétage agcurs in théfpublic;‘
taps where water is free of ¢harge and whxch are neglected of care,
exclusively due to 1nsuff1ciént ma1ntenance budget and lack of spare parkts.
Most taps of such public connectlons are faulty. In case of the
standpipes, 3 taps of while 12 weré plugged and out of use and a tap of
the 3 was plqued by a piece of wood which was wastlng water notic&ably.

All standpipes jn_use ére'faulty;'leéﬁiﬁg_evét when'closéd. When they
.are opened for use; fhey ténd to be opened fully and usage cannof be
distinguished from wastage. Economizihg water shall fely on the users'
manner and ¢ohciousness. The dischﬁfge of a standpipe, both when in and

out of use, was méasured as shown below:

Leakage froi closed standpipe :  about 30 liters/hour :
_bischarge from opened standpipe: 7.5 to 8,0 liters/ min

The both measurements were taken under 0.1 kg/cm2 pressure,
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3) Survey at El-Aslougy Viilage

Outline ‘of Area -

The village in réthef'iarge in size in Zagazid Matkaz.ahd located about 3
km to the south of Zagazig city. The whole population in 1983 was about’

9,900, AlthOugh the village is sufrounded by farmland  farmers: are only

about 20 % populat1on-wise and 80 %, the’ rest, is supposedly cOMmutinq to
Zagazig city to work theve. . = -~ - . -

As for the publie facxlities, one governoraté school, one ‘local branch
office of Governorate, one’ cllnzc and five mosques are in the survey . . -
area. One factory is under operatlon us1ng the material from the

surrounding area‘s dairy farmers.

The groundwater station with a concrete.eIEVated tank (Vol. 60 3 by
Height 15 m )} and two wells is located close to the survey: area, . :
Presently and additional groundwater station is under construction to.
sfrengthen the existiﬁg capacity. Although 4 standpipes were installed
 originally, all 6f them, except 2 fire hydrants; ére not in use. any :
longerx now, because they lack proper drainage fac1lit1es, instead rather

easy accessib111ty of ‘groundwater,

At present, due to mechanical problems the: existing facillty is opetated
for only about 2. 5 hours a day. supplying water intermlttently and the
villagers are using hand pumps for their domestlc use, in spite of

questionable water quality of shallow wells.

The features of survey area ares
Not, of'cOnnections + 90 _ . S i
Pipelines 't 100 mm dia, cast iron pipe of 200 m length,

Lot 100 m . asbéstos cement pipe of 1,000 m length
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Survey Schedule
“The survey was made on the following schedule:

27 July (Wed) | Field survey

28 " . (Sat) Préliﬁihaty_leakagé-surﬁéy,

30 " s (Mon): Fieiid. 'sﬁrvgy and 'tegt.digginé‘,

31 " - .(Tue) - Water flow obsetﬁation.for'24'hours':ana S

1 Aug . (Wed) Water flow observation under all taps closéd condition -

Preparétion and Correction of Drawings

Prainages were prepared and corrected by local staffs and team engineers

during the field survey prior to the preliminary leakage survey.

puring this field survey, leakage was found, adjaéent to a branch valve;
showing muddy ground and it was'left unrepaired for the flow measurewent.

Prelininary Leakage Survey

The leaking valve stated above was confirmed by the detector, Moreovex,
two spots were found to be causing remarkable flow sound, as caught by
the detector. One of them seemed to come from a joint.. These two_wéree

als0o left unrepaired.

Water Flow Observation

The observed flow diagram is shown in Fig-18 with a pressure curve, : In
the figure the flow suddenly dropped to 2,8 liters.sec at 1:50 a.m.,; and

rose twice between 3 a.m. and 4 a.m,

An operator of the-grodhdwatef station prorted that the lévél'ofzthe
elevated tank decreased remarkably at 1:50.a.m. due to a trouble of
pumps although recovered soon, and an additidnal_ﬁuﬁp was operated during
3 a.m, tO 4 a,m, It is aésumed thai_the aboﬁe—héméd'sudden changing of

the flow occured from such countermeasure of the station.
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After the 24 hour flow observat;on, the flow under the closed taps was I
observed from 11 a.m. of 1lst. August for a half hour successiVely. Tbe;
result.is as Fig 19. The minivum flow was 3.8 liters/sec. -
out of three observed leakings, one was frOm a valve and other two ;rom L
joints as stated abOVe. By means of a reconnaissance adjacent to the'
leaking sound 1t was. found that the remaining of three was from a pipe
located - in the premlses of the dairy factory, by whxch pipe the water was
supplied- to ‘several local off1ces through the premlses. The leaklng spot
became like a paddy field due to the leakage and water-weed was ‘glowing
thickly, Fr0m the condition it was assumed the leakage was left for a

considerable wh11e.
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2-3-3 Abbasa System

The system, as it is named Ebbasa Regxonal Water Supply System, 19~L'f
complementary in that it serves the- areas lh the region which are not .
covered either by the city-owned or Housinq Départment controlled :
systems. The system s sourcos are the treated surface water from Abbasa ?
Plant and groundwater drawn from wells at several 10cation$ in the

region. , S S f h ERE

"The'systeﬁ Suﬁpiies wétef'té éitigs ih'buikfénéwthé bifiés aeiiﬁéfpit:éo
the consumers’ through thelr d15tr1bution network. In the rutal areas
however, water is dxstrxbuted through the transmission and distr:bution

pipelines belonglng to the system.

As far as the leakage survey is concerned, the survey area is u:bén or
rural cha:acteristically and the survey work resemble_that in the
clty-owned system or in the Housing Department-controlled systems

describéed previously.

1) selection of Survey Sites

As the systen is cowparatively new, the construction drawings have been
kept in the file of Abbasa Plant and as for. the pipelines, every
inspector who is responsible for managing the assigned aréa had a good

memory on them, including the history of éxtension,

Survey areas were selectéd, as it was done with the Housing

Department-controlled system and, the selected areas were shown in

Fig-20. '

Kattawla village ¢ A farming villaqe, about 16 km to the nOrth from Abu
~ Havmad C1ty.

-~ Ellem Village 1+ A village spread in a wide area, about 20 km to. the

““éast of Zagazig City. !
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Elaragy Village : A villagé;éohti§u6u$ to 2Abu ﬁém@ad Ciﬁy.with a
cqmparativély high éupply_préssufe,’ ’ '

Kafr Aiyad Area ': An area consisting 18 villages neighbbxin@ Abu Hammad
Ccity with long distribution mains and:high'suppIY-

pressure,
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2}  survey at Kattawia Village

Outline of ‘Area

The survey area was limited to the southern half of the villaqe where
water was supplied by 100 min dia, asbestos cement pipeline installed in
1959 and coming by way of ‘Abu Hammad c;ty - The population in the survey
area is abOut 2,200 and rost houses are supplied water by the individual
connectxon. Originally 2 standplpes thh flfe hydrants attached were
installed, but as the peoples’ liv1nq level has. been raised the
standplpes weré put out of use and preséntly seme flre hydrants ‘are still

in use,

Although it has not been-bbhfi:med by the 1976 census,; almost all
villagers, probably 90 % population-wise, are farmers. The appearance of
the village is quite similar to the villages under Housing Department's

service.

As the'supply Qapaclty_is ohviOUSIy short of the demand, vessels to
récelve and store water are placed under the most taps. 7o make up the
shortage, private shallow wells are used for.variousruses.like washing . -
and cleaning; in spite of questionable water quality of somée wells,
Although a reinforcemeht plan was put forth to meet the increasing

demand, it has rnot been realized due to the hudgetary reasons.
The features of the survey érea are:
No. of connections . : 381

Noi: of butldings -~ « 420 - . . . . B
Pipeline - . St 100 ma dia. asbestos cement pipé of 978 m length ..
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Survey Schedule ' R

The survey was conducted in accordance with the folloﬁing:schedﬁle:;

14 July (Sét). Field Sutvey :

;15 0" {sun) Preliminary leakage surVey !
-16 " (Honl Field survey -and test:digging.= R R
.11?;-“- (Tue)-.water flok.observation'f0f$24 hours -
18" *(Wed) cm o oomo . w . oyupder all taps closed -
'  condition ' .

.

Prepafafiéh and Correction of Drawings

The construction drawings were kept filed in a ledger. Necessary <. -
sketches were prepared with additional fill-in.of the recently laid. - .
pipes. ;- o ;

Dlgging inspectxon was done on several saddles and joints same as other

sites. .. It was found. satisfactory. P o

Water-Flow Observation

Three locations of the pressute measured taps is shown in Fig-21, .and- the

survey results of the flow and pressure are shown in Fig-22,.- '~ .7 -5

After the 24 hours obserVatLOn, the water flow measurement under -all- taps
' closed condition was conducted, startlng at 11 a.,m. on 18 July. - Every
means of instructing the people was employed, but it was not-effective as
the result, shown in Pig- 23, tells, The 6b5érved minimuﬁ flow’was’aboutf
1.4 liters/sec. When all: valves/cocks of the serV1ce plpes and public
branches were close6 by technicians and workers from 10 a. m. on the next.
day, 19 July, the water flow fell as low as below the sensitxvlty of the
flow meter. (Fig-24)

From the result, leékage'from the pipeiines and service édnnectibns is
scare obviously; however, éonéideréble émount 6f water dischargéaffrom
| the free taps of mosques, schools and such like 15 used very . _
ineffectively. Remarkable is the fact that most these taps are faulty
and leaking.
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Contrarily the prtvate taps are maintained fairly well.- Almost all of
them. howéVer, are kept open and meager. rntermlttent ﬂischarge is~

i

recexved and stored in the veséels placed beneath.

;i
flow is narrower than in the results oE other surveys, standing between 2

Thown in Fig- 22, therefore the wxdth of fluctuation of the measured :

and 4 llters/sec. Cénsidering Such a suppfessed condition, this mlnimum
flow, registered at 2 liters/sec at mxdnight, should not be 1nterpreted
as’ 1eakage andfor wastage. L ' ' '

When the suppre331on is remOVed by 1ncreased Supply pressure however,_
wastage may occur at the standpipes, as witnessed in Bany Korish Village

undér Housing Department's supply even when the pressure was low.
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3}  Survey at Ellenm Village

outline of Afea -

The v;llage is located at about 15 km southeast of - Zagazig city, by the
main réad leading R £ Isnailiya. Thé populatlon 1$° about’ 3,550 in total.
The villagé rééeives watar! through 125 mm-and 100 mm dia. asbestos cement
pipel1nes which are branched from 500 mm diay Cast iron pipeline between
Abu Hammad and Zagazig cities, - Thesé 125 e and 100w lines running
aléng the rows of ‘village: houses wére installed in 1959 whén the Abbasa

Systéem was founded.

The population in the aréa consists of not less than 90 % farmers and: -
workers in various fields. There are one mosque and a clini¢ for the
public service in the area. - Within and adjacént to the village there is:

no factbry.

Most houses are facilitated with the individuéluconhéctidné-bfancﬁed from
100 mm dia. asbestos cement pipe. Although 2 standp;pes are installed
for the’ people s convenlence, ﬁnder improving liV1ng conditlons,
preference of the house connection to the standpipe is showing.

apparently. .

'Though it is not regular:zed in written forms yet, the house connection
is standarized generally, for convenience of the material supply and
maintenance Works possibly. - host of the house connéctions are sized as
13 am (1/231n;), 25 om (1 in.) and 36 mm (1~ l/éin‘).f The sizes are
widely used in connectlng the service pipes with the small mains laid
along the publie¢ roads, : '

The features aret
No. of :comréctions” 31 200

No. of buildings - ¢« 220 : e
Pipelines : 100 mm dia. asbestos cement pipe of 462 m length
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Survey Schedule - ' TR S T

The survey was con&ucfed accOtdinq'to the following échédﬁlp;] -

11 July (Wed). Field SUEVEY .. . et
123 ¢ !a(Hon):_Preliminary 1eakage sarvey e
.24 :?-;,(Tuei;:erld survey and test digg;ng for confirmatlon of
i S - plpes!. 1ocation and slzée - .o w0 S
,ZSQJulyi(Weé)A ater flow: observation AN ST PP e R
.26 E::_(Thu) iWater flow observation under all taps.closed. condition

'Preparatidnjand Correction of Drawings - - -

The samé'procedureS'WEre.takén as former sites, .Leakage énd.seepage were

not found as long as observed by the test digging.

Preliminary Leakage Survey . -

Flow sound which is indicating3leakage-cotld npt:be.cauqht-alonggthe
pipelines and exposed service pipes.

Water Flow Observation

The sutvey results obtained from the 24 hours. observat:on showed a -
fluctuating flow. of between about. 2 and 6 liters/sec, as seen in Fig -217,

The ninimum flow of 2 liters/sec or less occured from 2 to 5 a.m. .

Almost all the villagers are farmers and most of them were taking rest
during the time, as the local asszstants patrolling the area witnessed.

. LA a?r,H:ﬂ. o
Another flow observation made under all taps closed condition showed that
the flow was zero and it was deduced that the ieakage was neglibigly

small.
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4)  Survey at Elaragy village

As the result thet the survey’ sites wore selected from the standp01nts of
availability of electric supply, cOOperation of local people and others
which are Gescribed in the preceeding section; the’ supply pressute “in the
sites resulted in compatat1Ve lowness. ‘'FoY the selection of the s1tes,
the conditlon of high pressuré area was: added to the condxtions Stated
above, and Elatagy villadge suppiied Abbasa system was adépted as -

additional survey sités.’

Outline of Area

The village is located at about 1 kin east of Abu Hamwnad city'aﬁd on a
slightly elevateéd area surroinded with field and paddy. As it is
cbmparafiﬁely near from the Abbasa plant (abdut 2 km}, the supply.
pressure is rather high comparing the prior survey sites. “The préssure

usually shows aboit 2.5 to 3.0 kg/¢m2 in the daytime.

AlmOst v111agers ke fameérs and only several are groceries: 5 mosqués. .
and one primary school are scattered aong 380 flrmers' houses. Ahout
70 % of firwets have their private connectlons to get water from the
puhllc system, and the remainings are utlllzing standplpes which:are set

with simple drain systems at convenient places of the vxllage.

The Viliéﬁé is.éXéIusiveIY‘SUpplied b? ACP ¢ 100 mm branched from CiP &
500 mm along'thé main and to Abu Hammad city. Thére are one firé
hydrant and 2 standpipes in whic¢h one of them are set with fire hydrant.
Almost public taps like mosques and standpipes are damaged and watér are
drippxng from the taps.

.

The features of the survey area are :

No. of connections 1 250
No. of buildings . 1 380

Pipelines 100 mm dia. asbestos cement pipe of 1,980 m
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Survey Schedule . S I
The survé} was made on the following SChedd1§ t

1 Auy . (Tue) . Fieiﬁ;snrvey,;"

. 8 Aug (Wed) Preiiﬁinéfy;leak@ge_sﬁrVéy,L.'

- 11 Aug - (Sat)  Field suxvey and tést'digging, 3 . R
13 Aug (Mon) water flow observation for 24 hours;. and o 3 =
14 Aug (Tue) Water flow observation under a11 taps closed -

| ' condition. '

Preparation and Correction of Drawings.

Preparation and correction of drawings vere done by the same manner és-'

former sites.

Recently sevéfal leakings were repaired which occutéd On'the.pipéling,
beside and along a small canal between the branch of CIP ¢ 500 mm and the
village hillock. The earfh covering/depth of the pipeline was observed
as about 0.4 to 0.5 m. .

Preliminary Leakage Survey

Ko remarkaﬁlé flow sound which indicated leakage cdulQ be éaughf‘along
the pipelines are exposed servicé'pipes_as long as utilized equipments

employed.

Watey Plow Observation

At the last survey exper1ence the electric power supply ‘had been cut
without any notice due to the mainténance, although the time was not sQ
léng. Especially such cuttlngs frequently qccurred in rural area, Prior
to the survey, thevefore, it.was:strOnély'fequested to the electric .

company through a locéal staff to supply the electric_power.cpntinuoﬁsly!

The water flow observation was commenced for 24 hours from 11 a.m. on 13
August with the flow meter lrstalled on thé pipeline., At the same time
supply pressure of water_wés'measutea every one hour at 3 points which '

locations are shown in Fig-29,
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- The observed maximﬁm flow 5.7 liters/sec oécurred at around £ a.m. Qﬁen
villagers would come back from their field:and be reléeSed from theix _
daily jobs, and minimum flow 1.5 11ters/sec arose between 1 to 3 a.m, as
expected from their living mode. The detailed survey‘:esult is as in
Fig-30, i . S

Succeedingly the water flow weasurement under all taps closed cond:tlon
- was conducted from 11 ‘a.m. on 14 August.f The closed c0n61t10n was, made
by ¢losing stop cocks wh1ch were set between saddle'and meter of evexy

house ¢onnéction.

Essentlally stop cocks are set for replacement of metérs and they have
never beeh operated after thelr installation. At thls t1me the stop
cocks were ‘turned to create the closed condxtion. _As the result
deteriorated packings of the cocks were damaged and wéter dripped Ouﬁ
from about two thirds of the cocks despite keeping them watertight. The

survey result under taps closed cond1t1on is shown in Fig-31.
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5} Survey ar Kafr Aiyad Village and Its Vicinities

Several 31tes have been studled on Leakage Suxvey for the 1ast three f,‘jf
' months. For the surveys areas had ‘péén selected from the v;ewpoint of
- ¢asy manage to conduct a flow measurement under all closed taps

;c0ndltion.‘:“‘

E:_On the other’ hand a wide area will 1nc1ﬂde much pos51bility of leaking-
cases, although 1t becomes quite difficult to create the closed tap
condition stated in the preceeding dection. From such’ COhsidéfation the

captioned wide area was selected as the last survey site of this stage.

Outline of Area

The area is between Hermeiya and Saadat where are located at about 19 km
east from Zagazig city in the southern area of the site spreading over
the left bank of Ismailiya canal. This area consists of 18 villages and
hamlets (called as "ezba“.in Arabié) incltalng Kafr Aiyad village, the
biggest and representative one supported with rice, cotton and frult

cultivations.

The area is supplied water through CIP ¢ 300 mm which is one of main
pipes for Bilbeis city and is branched from CIP ] 500 mn headlng for
Zzagazig clity.

All these iB villages and eéba of the area ére supﬁlied”thfohgh three
lines of ACP ¢ 150 mm - ¢ 160 mn rebranChed from the said CIP 4 ‘300 mm.
There are 24 mosques, 9 governorate schools ‘and 6 c¢linics within the
area. In addition two large -gcale poultry farm buildings are 1n

operation.

BY reason of being comparat;vely close to consuming clties such a8
zagazig, Bilbeis and Abu Hammad, the atea has reCently deveIOPed 4
remarkably in fields of plantation of fruiter tree cultivation, poultry
breeding and fish farming. In c0nnection with yearly developments the
utilization of" sizable agricultural machinety like. tractor and harvester
has become popular among the propr;etors of such agribusiness.'
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The featurés of the survey area are : - -

No. §£.60nnéct10ns f 5060 - . T
Pipeline t CIP ¢ 366_2 1,300
SP ¢ 150 x 500
ACP # 150 % 5,100
“BCP & 125 %900
ACP ¢ 215 %4, 200
. PVC ¢ 100 % 1,500

B 2.3 3 3 8

—

Total 24,Soo'm

Survey Schedule
The survey was conducted in accordancezwith'the following schedule:

15 Aug (Hed) Field survey and bfeiiminary.leakagé'SurVey
16 Aug (Thu) - do - |

- 18 Aug (sat} - - do - |
19 Aug (Sun}) Water flow observation for 24 hours, and.

20 Aug (Mon} Confirmation and observation of pipelines and taps.

Preparation of Drawings and Preliminary Leakage Survey

7o make up the necessary skétches! seVéral staffs a#siéted the Study Team
- member with some viilagers concerned, since there were no reliable

drawings in this area as well,

Wﬁén.the ékétches were pféﬁared, five leakiné'Sites were fcuhd aiOng the
pipelineé'¢-300 mm and ¢ lbO T, ‘ﬁithin them 2'sites were repaitéd_ﬁriof:
to the iéaﬁéQe survey. ?h}ee of these five leakage seemed to be occured
by,éhock léaé_éubh as heavy truck. ~The other leakage points ware frbm

. saddles.
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Several saddles and joints were 'due'; for checking the pipe sizes ahd-,tﬁeir
conditions as employed'at every survey gite. Their_cbnditioh was

satisfactory as long as inspected visually.

Water Flow Observation

' fhe water fldw and‘supply pressureé were_obserVed:EOt two days of 19 and

20_Auqust_as scheduled. The obtained result is shown in Fig-33.
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III. CONSIDERATION FOR SURVEY RESULTS « -

3.1 Summary’of Suivey -
The field surveys were carned out from May to. August 1984 -4t 9 ‘sites-
consisting of 3 at Zagazig city, 2 at Houalng Department System and 4 at
Abbasa ‘Reégional Watey Supply System, respectiVely.- “‘The floW obsérvation
of Midam Montaza at Zagaz1g 01ty ¢ould not be surveyed due to a high -
water table.

Generally leakage from pipelines looks - éomparatiVely low in the -

- Govérnorate., Hohever, much wastage was observed everywhete, ESpecially :

at publlc taps like standpipes and faucets of mosqﬂes.
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3,2 Classification of Water Use and Definition of Terms

Regarding the use of water supplied by the public services, the common _
sense questions will be $f the water is used effectively and 1f the used

water is bearing revenue for the supply servlces.,

Usinq the térm "accounted for” which means . "revenue bearlnq“. a rough

classxficatibn of the water use will be as follows: . = . S

a)  effective and acéounted for,
b} effective and unaccounted for,
¢) - ineffective and accounted fér-and

d)  ineffective and unaccounted’ for .

a) is the most and normal use of water, unnecessary for further
explanation; while d) is mostly the leakage from the publicly owned
pipellnes. '

b) is- usuaily'hndefstooé as used for the pﬁblic inséaiiations like
fountains, standpipes, fire- hydtants and it also includeés the use in
mosques, in the Egyptian cases. <¢) is a use, even though it is pald for,
which is not,éfféctives for instancé the water being discharged from

faulty taps and taps left open by negligence.

Findings in sharqiya Governorate surveys indicates that a substantial
water is being wasted in the uses of b) and c}. Calling it "wastage a8
a whole, the leakage of d) and the wastage as defined will be quotéd in
the later descriptiOn.
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3.3 Genéral Situation

Prior to. the'leakage survey, it was:anticipated'{hat there would be a
considerable leakage aIOng ‘the pipélines in Shatq1ya GoVeYnotate, as it
Wwas descrxbed in the Beheéira study report made in 1979 whlch had’ resulted

- from the first and sole leakage survey conductéd s;stenatically in the:
country, Conttary to the ant;czpation fOrmed by the study- results in
whxch the leakaqe ratio was estimated at about 60 %, the léakage of
plpelines in the Governbrate was not €o high as foreseen‘r‘Instead
howBVef, much wastaqe was observed everywhare, espeoxally at the public .
taps like standpipes and faucets of the mosques.-‘=

Generally thé leakage "from pxpelines 13 compafably low in the

Governorate. The ¥easons seem to he as followss

a) At ﬁresent the’suppiy pressure is low as a whole; RS

D) The shocks of heavy traffic load are not inflicted on the plpes and
joints; a : ‘ )

c) ' The sérvice papes are: usually 1nsta11ed by the water supply agencies
own personnel, _

a}) excavation works for the'undetgtouﬁd insfallations like gas pipes;
telephone, etc. have not been made along or across the water

" pipelines, and. . _

a} Most soil in the GOVernorate generally con31sts of. silt, clay or
their nixture originating from: alluvium of the- Nzle. Therefore,'a
leakage is easily detectable on the qround surface, as water. tends

to seép upwards due to the low permeability of underground soil. ..

The present low leakage maintalned under the’ above described condltlons :
will be. increased when the condltions changes, and such changes may occur

as the area are subjetted to' a rapid deyeloPment.;

_To save the 1imited budget, the” villages valuntary labor has been widely
employed for the pipelayinq works in the rural areas. Where the
'quundwater table is high, they are compelled to lay the plpes in a
shallow depth, becausc the dewatering pumps are not available usually.

It causes léakage in many cases, as found at Elaragy, Karr Afyad and
Souwar where the depth are only about 20 to 30 cm at sowe places.
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And also, in recent years, as many big/heavy agricultuxal tractor has been

introduced to farmers, many pipe-breaking accidents have been occured.

Observation during the leakage survey disclosed several facts as.
described below:

Pigelines:..

Excépt some cases, the public pzpelines are. laid at a depth which ¢en
‘well stand the traffic load impacts and other disturbances. when the
covering earth was excavated for installation of the flow measuring' ,
‘sénsor, the pipelines weré visually inspected and it was found that they
had not been corrcoded both inside and outside ana-tﬁat few joints were
leaking. '

Water Meters

wWhile a high portion of the water meters are found faulty or damaged in
the urban areas, such cases are seen far less in the rural areas of the
Covernorate. Some of the damages to have been inflicted even

intentionally.'

Service Pipes

The sexvice pipes installed indoors_are'mostly'exposed ang :afely seen
leaking, possibly owing to_the consumers' good care. waé#er in some

cases, the preceeding part installéd outdoors are found dripping.
Faucets

Notlcable is the finﬂing that. many publicly used faucets like in the
mosques and outdoor standpipes sre in the worst condltions. In an
extreme case, a wooden plece plugs the pipe probably after the faucet has

been removed.
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3.4 . Survey Results
Sﬂtvéy‘fésﬁlts"at'e_-l:abula't'éd'in"tabl_e - 3,°

From-a 24 hours® continuoué measurement, the maximum and minimum floa
rates of a distribution: pipéline can be recorded and by prOcessing the
data~the average-flow raté éan bé caléulated. Tablé 4 lists those flow
rates and- the ratios between the maximum, average and minimum,

respect1vely abbreviated as Max.. Av., an& Min. .
a) Max./Min, Ratio

The Max./Min., ratios of Aslougy and Kattawia are comﬁafétively.léﬁéffthéﬁ
those of other areas. Refering Table 3, it is found to bé resulted Eroim
the‘écnsidéfably low pipelifé pressure possibily. In Aslougy village

where 1eakage has been detected at several spbts,:a construction work is

ongoing for improvement,
b} - Max./Ave. Ratio

In the table the ratio ranges from 1, 3 to 5. 5, aveéraging 2.2, The tw:
iocations of El-Falsha and Bany Coresh show rather hxgh figures, while
both of the abOVe mentioned Aslougy and Kattawia show low flgures. wWhere
the oupply pressure is high and the leakage/wastage ratio_1s low, the
Hax./Avé.'ratio tends to run high 45 seen in Table 3 and 4.

This rafio is ﬁsﬂally termed and used, in designing a suppiy system, as a 

"peak factor",
¢) © Min./Ave. Ratio
The percéntage ratio, varying from 34 to 71, is the ratio ihcluding both

leakage and wastage. El-Falaha and Bany Coresh, showing zero value, are

exceptionally good.’
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d) Tap Close

To dhéék'thé wastage ocCuring-in'the,houéehold uses, the taps leading to
the iﬁhOuse installations, aS'mahy as poSsiblé'practibaily, were closed
by the supply serv1ces personnel during the measurement. ‘Except at Kafr
El-Eshara, four cases showed a - dectease of the flow. fate; furthér down |
from tha minimum. The substantial decrease 1tself may be interpreted as

the wastage and the "tap close" as the leakage of the public pipelines. -

About the 60 % quoted as an approximate leakage ratio in the Beheira
réport, it is not far from the result of the Sharqiya survey and seems
realistic, if the figure includes both leakage and wastage as defined

prev:ously.
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3.5 Reducing Leakage

Thé_iéakégé‘of pipelinés, when détéctéd, shall bé.imﬁe@iﬁfel? fépaired:
and ‘stopped. 'Not only it saves the loss of water but also it makes thé
undetected leakage  detectable, as thé-decreaséﬁ-lé&kagé will cause more
leakage on the other spots. Moreover, 1n detect1ng other leakaqe the
s0il ccndltion ag’ ‘deseribed before will affect favourably. Patxent :
'fepetitlon Gf sﬁch works will eventually result in a céxrtain low level of
the leakage ratlon.- '

For a systematic’ detectlon ‘and _repair WOrks, the followlng will be needed
essentiallyz

- Xeeping well Glassified and documented records of pipelines and .
valves,

- managing all pipe materials and valves in stock in-an orderly manner,
- preparing the tepair'works team for an’‘immediate action,

- replacing thé missing caps - and covers of valves and chamber for easy

finding of their locations.
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3.6 Reducing Wastage

Repairing a léaking_faﬁcét'is an easy work bnce théiknogvhowdisuLearneq;,
and'ﬁracticéd’a féw times.  Neglected wastage cOmesafiom.the consumers
incapabllity of reéparing and/forx inattéhtiph‘of"wastage. i

_Related to the wastage prOblem. maintaining the water Meters in
accurately-working conditions is 1ndispensab1e‘ The resansibility is. on
both the supply service and consumers. When the water meters conditions
are changed for iwprovement, the water toriff shall be raised to a
'reasonable and realistlc lével so that the consumers may realize the

value of Water and water supply service.
The following steps.wili be efféctive in reauciné the Qastage:

=  inmediate response to the consumers' request on repa;rlnq leaking

'_faucets and teach:ng them how to do-it-themselves,
- systematic.inspection, repair and replacement of the water weters,

~  establishment of the realistic water tariff and its structure
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3.7 Organizetionai Consideratidn

A leakage occurs unexpectedly and needs xmmediate repair, as 1t may cause’
damages on the roads and surround;ngs, not to mentzonlng the ‘ _
1nconveniences on the traffic. in order to reduce the leakage.'

preventive maxntenance WOrk shall be pract;ced.

Eqpipped with the leakage detect1on tolls/devices and repa;r machines,
and staffed with engxneers. technlcians, skilled and common WOrkers, a
special party shall be organ1zed in the public water supply serv1ces.
Whlle repairlng the 1eakage of pipelines oacasionally, the party is
engaged in the’ detectzon/repair as’ a daily malntenance work. By’ ltS
nature it belonqs to a technlcalfengineerlng department/dxvi51on

re3pon91b1e for the distrxbution system.

The wastage Erom pr1Vate and pub11c faucets shall be repalred irmediately
upon the consumers‘ request and the supply setvice shail teach them the
know-how oOf reparing by themselves on such occasions. The wastage
preVentlon works are to be considered a service to the consumers, as it

intends to save the inconvenience and expense for their sake.

The wastage prevention works, like regarding meter, bmlling and .

colleéting the watey tarlff and installing the service facil1t1es, shall
belony to the public service depaftment/div1siOn, because all the said
works are simllar in that they need the cooperation of the consumers.

all the WOrks shall be coordinated and integrated by the management of the
department/dlvision.-



~7d-

APPENDIX
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