5.3 Water Leakage Defection
5.3.1 Outline of Research
{1) Purpose of Water Leakage Detection

The basic purposcs of water leakage dclection arc as follows:

i) Ascertain the actual water Icakage situation in Tashkent City. Survey the actual leakage and the
frequency. Estimate the volume of leakage by comparing the water distribution velome and the
actual water consumption. In Tashkent City, 740 L/capita is adopted as the daily maximum per
capita water consumption but compared with standards in other countries, it is ¢xtremely large
and less than reliable. The volume of water lcakage shall be estimated along with an examina-
tion of the appropriateness of this figure.

ii) Entightca the local counterparts to recognize the importance of water leakage detection through
on-site activities. In Tashkent City, the stcel hot water d_is{'ributiun pipe is installed in the con-
ctete box together with the water pipe and thus, water leakage can seriously afiect hot water
distribution. Therefore, urgent improvement is needed.

iii) Technology transfer

(2) Measurement of Distribution Water Volume and Pressure

To ascertain the actual water leakage situation in Tashkent City, the following sarvey will be

conducted: .

i) Install self-recording ultrasonic flow meters on the distribution pipes from the WTPs and
measure the distribution volume over 24 hours,

i1) Install sclf-recording water pressure meters at the major points of the distribution pipes in the
city to monifor fluctuations in water pressure.

The results of actual flow measurement are to be compared with the historical water distribution

records in Vodokanal.

(k)] Water Leaskage Detection

For cfficicnt technology transfer, the following activities shall be carried out:
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i} Detect water leakage with a counterpari by the sonic detection method or the relative sonic de-
tection method. Let them recognize the effectiveness of this technique and teach them how to
operate the equipment by conducting on-site activities.

ii) Water leakage shall be visvally checked at most location,

The detailed detection process will be described later.

(d) Estimate of Water Leakage Volume

By comparing the results of the measurement of the distribution water volume and pressure with
the actual water consumption rescarch described in the previous section, the volume of the total

water Icakage in the city can be estimated.

5.3.2 Measurement of Water Flow and Pressure
(1) Flow Meter Installation
1) Installation Points

The major water sources of Tashkent City arc the Kadirya, Boz-su, Kibray and South WTPs and
so on, as shown in Table 5.3.1. The total distribution volume of these three (3) major WTPs,
namely Kadirya, Boz-su and Kibrﬁy comprise niore than 90% of the total production capacity of
all the WTPs. Initially, flow mecasurcment was scheduled to be performed on these three (3)
WTPs, but South WTP was added at the request of Tashkent City Vodokanal. The total capacily

of these four (4) WTPs represents atmost 95.5% of the total capacity.

Table 5.3.1 Capacities of WTPs

- Name Capacity Rate(%) |Total{%)
cu.m/day .
Kadirya 1,375,000] 59.11 50.11
Boz-su 235,600  10.13] 6924
Kibray 485,200  20.86] 90.10
South 113,600 4 86 94 96
Karazov 52,200 2241 972}
Sergeli 40,000 1.72 93.93
Bektemir 25,000 1.7 100.00
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i} As shown in Figure 5.3.1(1), flow meters were installed on the existing distribution pipes at

the Kibray WTP. FMI to 3 were installed on the distribution pipes crossing the Boz-su canal

which have a diameter of 1,800, 1,400 and 1,600 mm, respectively. FM4 and 5 were installed

on distribution pipe with diameter of 1,000 mm, running paraliel to the distribution pipe to-

wards the Kibray WTP. FM 6 was installed on the distribution pipe with a diameter of 1,800

mm passing along the side of No.l Intake Pump Station. As to the force main with a diameter

of 600 mm, sincc an adequate portion for meter installation portion could not be sceured, no

meter was installed and the distribution volume was estiimated by the pump operation records.

Meters were installed the exposed portions of the pipes.

Flow meters

Chlorination Facilities City
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Dissolving Distribution Pumps 8(1)
||
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Tank Allminuin, —lg
FM |l przooepn City
No. 2 Intake Pumy} 65,000cumme | Filter FM)|2 pusogepy Cily
Pump 8(2) {656,000cu,m/4 (N 3 msoum’i’lity
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A_Backwasly
Boz-su N¢. 2 Sedimenlation Bgsin NV~ EM2ER
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- L S FM6
Max20qu.m/s r Y
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Figure 5.3.1(1) Flow Meter Installation Points at the Kadirya WTP

68,800cu.m/hr=1,6%1.000cu.m/d

Pump Pit
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ii} With respect to the Boz-su WTP, FM7 and 8 were instalted on the force mains with a
diameter of 1,200 and 1,000 mm, respectively, as shown in Figure 5.3.1(2). Mecters were in-
stalled in pits for diffcrential pressure flow meters.  Flow measurement at Kadirya and

Boz-su WTPs were executed simultancously.

iii) With respect to the Kibray WTP, flow meters were installed on the distribution lines of the
Vremennaya Distribution Pump Station. FM9 and 10 were sct up on pipes with a diameter of
1,200 mm and 1,400 mm, respectively. As to the No.1 distribution pump station, FM11 was
set up on a pipe with a diameter of 1,800 mm, coming from Kadirya WTP and FM11 to 14
were installed on pipes with diameter of 1,800 mm, 1,200 mm, 900 mm and 700 mm,

respectively.
FM15 was installed on a pipe running paralle! to the pipe coming from the Kadirya WTP.

Of these, FM9 and 10 were installed on pipes which are submerged in a water canncl for
one-third of their diameter. FM11 and 15 were attached on the end of the portion of the pipes
which cross the rever 3 ki away from the WTP and FM12 to 14 were also installed on the

ends of portions which cross the cannel, 3km away from the WTP.
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Distribution Puups 6(4)
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Y
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Figure 5.3.1(2) Flow Meter Installation Points af the Boz-su WTP
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iv) W_ith respect to the South WTP, Flow meters were installed on the distribution pipes to the
Chiranzar District. FM16 to 18 werc placeded on pipes with a diameter of 1,000 mm, 700
mm and 600 mm, respectively. Further, bascd on a request from Tashkent City Vodokanal,
FM19 and 20 were installed on the well intake pipes with 800 mm and 700 mm.  All the me-

ters were installed in pits,

@ Flow meters
Total wells N=95(15)

Wells Wells . Wells 14 units  Total Intake Capacity: 480,000cu.m/d
Wells O 1T O O @) O 1,300cu.mhr
n v v v ¥ 271.200c0.m/day
Op Op Oy Reservoir No.l Dystribution Pumps
oyl 0] o, 5000x2cu.m Pt P M2 City
Ry » oPp FM 13 11,250cum/hr
Opf Opl Op O P (@) O-PE\W FM 14 270,000c0.nv¢
Oyl Oyl Opl © @] ‘\D Fom %dirya
- @) 00 pixgg FMI1 DIg30
Oy Oyl © Vremenna FMI0 FM] City
O O Distribution Py g City
& 12,9000 mhr W9 City

Wells Wells 333, 600cu.mday  DINOR City
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Chirchik River _
Figure 5.3.1(3) Flow Meter Installation Points at the Kibray WTP
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ngufé 5.3.1(4) Flow Meter Installation Points af the South WIP.
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The installed flow meters installed are summarized in Table 5.3.2,

Table 5.3.2 Measuring Points

Namc of | No.of | Diameter Location  [Date Date Mcasured
WTP Flow Me- | (mm) Attached
L{5)
Kadirya FM]I 1,800{0n the ground Aug.? Aug.710 10
FM2 1,400]0n the ground Aug.? Aug.7to 10
FM3 1,600{0a the ground Aug7 Aug.7to 10
FM4 1,800{On the ground Aug.7 Aug.7to 10
EM5 1,000{0n the ground Aug.7 Aug.7to 10
EM6 1,800{0n the ground Aug.7 Aug.7to 10
FM21 1,000{On the ground Aug.? | Aug.l6to 17
Boz-su FM7 1,200 In a pit Aug.6 Aug.8to 10
FMR 1,000 In a pit Aug.6 Aug 810 10
Kibray FM9 1,400] On the canal Aug.11 Aug.1l 1o 13
FMI10 1,200] On the canal Aug 4l | Aug.llte 13
EMI1 1,800] On the River Aug.12 | Aup.1210 13
FM12 1,000] On the canal Aug. 12 | Aug.12t0 13
FM1I3 700; On the canal Aug.ll | Aug.tlto i3
FMid 900} On the canal Aug. 11 Aug.l]to 13
FMI5 1,200| Onthe River | Aug.i2 | Aup.12t0 13
South FMI16 1,000 In a pit Aug.!9 | Aup.1910 20
FMI17 700 In a pit Aug.19 | Aug.19t020
FM18 600 In a pit Aug.19 | Aug.191020
FM19 800 Inapit | Aug.19 | Aug.19t0 20
FM20 700 In a pit Aug. 19 | Aug.19to 20

2) Attaching the Flow Meters

Table D.5.3.1 shows the specifications for flow meiers installed. As shown in the table, these
meters are atlachable ultrasonic flow meters which require certain length of straight pipes for

measurement.  Careful adjustment is needed during the installation of the meters. However,

they also have many advanfages such as flexibility of application and a compact disign.

Photo 5.3.1 shows the meter installation work. Table 5.3.2 also shows the meter installation

dates, the locations and the measurement dates.

(2) Pressure Gage Installation

1) Installation Points

Pressure gages shall be installed in areas which are prone fow water pressure in the water supply

network. Pressure and flow measurements shatl be executed simultaneously.
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Photo 5.3.1 Installed FM1

However, since the only available installation points were the pump stations, the meters were

installed at the points shown in Figure D.5.3.1(1), D.5.3.1(2) and the location and date are of the
installation are shown TableS.3.3. Tashkent Cily Vodokanal also wants {o monitor the water %
pressure fluctuation. The daily pressure fluctuation was minimal. Other 24-hours pressure

measurements were carried oul disregarding the flow measarement.

Table 5.3.3 Location and Date
Mark Location Datc Days of the Weck
P-1 [|Vodokanal Office Aug.10to 11 Wed.to Thu.
P-2  |Akamal-lkrom Dist. Office |Aug.13 to 14 Fri.to Sat.
P-3  {South Distribution Center Aug.171t0 18 Wed.to Thu.

P-4 [Boz-su Pipe 6 (low) Aug.19 to 20 Fri.to Sat.
P-5 [Boz-su Pipc 1,2,4 (high) Aug.191020 Fri.to Sat.
P-6  |South WTFP Aug 1910 20 Fri.to Sat.
P-7 |Vodokanal Office Aug.29 10 30 Mon.to Tuc.

2} Installed Pressure Gage
The specification of the pressure gages installed are presented in Table D.5.3.2. 24-hour re-

cording paper was used. The meter installation work is shown in Photo 5.3.2.
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Photo 5.3.2 Pressure Gage Instailed

(3) Measured Flow Data
% 1) Measured Results

Figure D.5.3.2 presents the flow measurement results as of of August 8 and 9, 1999 at the
Boz-su and Kadirya WTPs and the total flow is presented in Figure D.5.3.3.

Figure D.5.3.4 presents these as of 12 and 13 of August 1999 in Kibray WTP and total flow is
presented in figere D.5.3.5 .

More-over South WTP’s Flow data is presented in Figure D.5.3.6 as of 19 and 20 of August

1999 and total fiow is also pesented in figure D.5.3.7.

2) Estimation ol Flow Data
Figure 5.3.2 shaws the composed flow data of all and major WTPs in Tashkent City. This flow
pattern was presenfed huge water leakage or waste tendency because flow pattern was almost
flat. Tolal-flow of four WTPs was approximately 2,707,000 cu.m/day, 1,830,000 cu.m/day in
Kadir':ya' WTP, 258,000 cu.m /day in Boz-su WTP, 478,000 cu.m/day in Kibray WTP and
141,000 cu.m/day in South WTP.
% Figure 5.3.3 shows the record of the operation of each WTP, (the Kadirya, the Boz-su, the Ki-

bray and the South) on the days when the water flow was measured.
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Figure 5.3.2 Composed Flow Data for the WTPs in Tashkent City
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The flows of the Kadirya and the Boz-su WTPs were measured on August 8 and 9, and the flow
of the Kibray WTP was measured on August 19 and 20. Supplemental measurements by the
FM21 were conducted at the Kadirya WTP on August 17 and 18.

The findings and data arc discusscd below.

i) Distribution Line at the Kadivya WTP

The Kadirya WTP has two intake pumps, i.e. No. ! and No. 2. Their respective capacity is
more than 1.6 million cu.m/day, which exceeds the nominal capacity of 1,375,000 cu.m/day.
Figure 5.3.3 indicates that the total nominal pump capacity of 1,363 cu.m/hr is obtained by
operating all the No.1 intake pumps, except for the stand-by and two of the No. 2 intake
pumps. However, Figures D.5.3.2 and D.5.3.3 indicate an average actual measured flow of
1,270 cu.m/min or 1.83 million cu.m/day, which is slightly lower than the nominal capacity.
This result implics that a decrease of in the pump discharge occurs when the transmission
quantity exceeds the nominal capacity due to the head loss from friction, piping, etc.

Incidentally, the intake amount permiited from the Boz-su canal is 21.19 cu.m/sec. or 1.83
million cu.m/day, which is almost equal to the average actual measured flow. The transmis-
sion pipe to the Kibray WTP, with a diameter of 1,800mm had the largest volume of 330 to
350 cu.m/min or 470,000 to 500,006 cu.m/day. Part of this flow is sent to Tashkent City

through a diversion pipe at its mid point.

if) Distribution Line of at the Boz-su WWTP
Figures 5.3.3, 13.5.3.2, and D.5.3.3 show that the daytime pumped volume is 195 cu.m/min
against a nominal capacity of 200 cu.m/min, while the nighttime volume is 158 cu.m/min

against 160cu.m/min. The daily treatment quantity is about 260,000 cu.m/day.

iii) Distribution Line at the Kibray WTP _
The Kibray WTP receives about 250 cu.m/min (360,000 ¢u.m/day) of water from the Kadirya
WTP, as shown in Figure D.5.3.4, and puts out 600 cu.m/min of water as presented in Figure
D.5.3.5. Consequently, the water sent from the Kibray WTP is 330 cu.m/min (= $80-250) or
500,000 cu.m/day.
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As preseated in Figure 5.3.3, the pumiping capacity is 320 co.m/min. Therefore all the water

from the Kadirya WTP is transmitted to the city by gravity.

iv) Distribution Line at the South WTP
The South WTP operates with a combination of three types of pumps as shown in Figures
D.5.3.6 and D.5.3.7. The mncasurcd flow of cach pump has deercascd to about 70% of the

nominal capacity, i.e. 90, 140 and 120 against 120, 180 and 153 cu.m/min of the nominal ca-

pacity respectively. ;

v) Estimate of Total Distribution Yelumne
Considering the above findings, the tolal waler supply volume from the WTPs to Tashkent

City is about 2.7 million cu.m/day as presented n Figure 5.3 4,

(4) Measured Pressuve Data
Figure 5.3.5 presents the results of the water pressure survey in Tashkent City. P6 installed at the
South WTP indicated very high pressure of 5 to 7.3 kgt/sq.cm due to the high pressure transmis-
sion to the Chianzar Dislrict.
However, P3 installed in the nearby Chilanzar District indicated very low pressure of § kgf/sg.em
during the peak period. Though the pipeline alignment details are not known because a map
showing distribution line network is not available, it scems that the network atignment is not ap-
propriatc. P.d is installcd. on the high-pressure transmission pipeline of the Boz-su WTP and
indicated about 3 kgffsq.cm, which may be considered appropriate as a source of water supply.
However, P.5 installed on the low-pressure transmission pipeline of the WTP showed about 1
kaf/sq.cm, which is not sufficicnt as a source of water supply, and requires additional pressure by
booster pumps. The pressure gauge installed at the Akamal-Tkrom District Office indicated
proper pressure, t.¢. 2 kgl/sq.cm in the daytime and 2 to 2.5 kgf/sq.cm at night, ever though the
district is located in the n_orlh-wéétern area of the cily and i1s considered a low pressure area.
The monito'rin:g center for water supply facilitics is Iocétcﬂ in the office of Vodokanal. At the

center, water pressure measurcments are carried out iwice a day.
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The results indicate large Ructeations in pressure, 1.¢. 1.5 kgfsq.em in the daytime and 2 to 2.5 %

kgf/sq.cm at the night,

5.3.3 Water Leakape Detection
(1) Selection of Water Leakape Deteclion Methods
1) Detection Equipment
Ins this study, these 3 detection methods were sclected:

- Sonic detection method (noise detection, general method, but a high level detection skill is

required)

- Relative sonic detection method (noise detection, noise will be detected at two points and the
distance to the feakage points will be calculated by the time lag in the noise transmission at

the two points)

- The minimal flow method (water consumption will be minimum during the night. To detect
the leakage point(s) and the voluime, the flow will be measured at the target distribution main

closing valves of the connecttons in the detached houses.)

Preparations included the following equipment: sonic detection equipment, a relative sonic de-
tection equipment and ultrasonic flow meters (which were used for the flow measurement of the

enfire city) .

2) Detection Method
i} Sonic Detection Method

This detection mainly involves checking the main distribution pipes. It is important because
the reported volume of leakage from pipes installed in the amount to roads are reported that
will be more than 80% of the total volume of leakage in Japan. This detection is relatively
difficult since a deteetor cannot distinguish leakage noise from other noises. A high level of g

and experience are required.
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Photo 5.3.3 Road Surface Sonic Detection

The detector walks along the distribution pipes and uses a noise detector on the surface of the

road. {Sce Photo 5.3.3)

This detection should be conducted around midnight (between P.M.10:00 and A.M 3:00),

when various general noises and water flow will be minimal.

it} Relative Sonic Detection Method

With this method, noisc is detected at two points and the distance to the leakage point is

calculated by the time lag of the notse fransmission at these two points.

After measuring the distance between thie 2 target valves, the sensors are attached to the 2
valves to determine the relative wave pattern. 1f a relative wave pattern is found, the distance
from the leaking point is calculated by the propagation velocity and the distance between the

two valves. (Sce Photo 5.3.4))
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.
Photo 5.3.4 Relative Sonic Detection
iii} Minimal Flow Method
Although the aforementioned methods can detect leakage points, they cannol measure the 5

lcakage volume. Thus the minimal flow method 1s necessary.
By this method, the water flow is measured at a target pipeline section during at midnight.

The volume measured is primarily lcakage because water consumption is minimal at that

time.

One or two scl-recording ulirasonic flow meters are attached the pipes after all valves

downstream have been closed.

3) Sclection of Water Leakage Detecfion Equipment

Although the necessary detection equipment for all three (3) detection methods were pre-
pared, based on the sitc conditions, it was determined that the sonic detection method was the
most applicable and that the relative sonic detection method was partially applicable. It was

decided, however, that the minimal flow method was not applicable. The reasons are as fol-

lows: %
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- Duc toin-house water lcakage and institutional use (for example; the usc of water in parks),
the water flow does not stop cven at night. Thercfore, the minimal flow methed, which

operates on the premise that little water flows during the night, is not applicable.

- The relative sonie detection method is applicd to specific leakage points. Accordingly
target leakage area must be located by the sonic detection method in advance. When the

detailed leakage points must be specificd, this method is applied.

In Tashkent City, leaked water often intrudes into the culverts where hot water pips arc in-
stalled beeause the water supply pipeling is usually installed parallel to the hot water pipes as
shown in Figurc 5.3.6. In such cases, the Hot Water Supply Authority makes immediate
complaint because the thermal efficicney of the hot water pipes have decreased sharply.
Therclore, Tashkent City Vodokanal is kept well informed of the occurrcnce of leakage.
However, detection of a leakage point is not easy because the water intrusion inte the culvert

indicates only the approximate location of leak.

Road Surface \

Hot water pipes Water Distribution Pipeline
/ ™

, '/O

‘/ \ %mm““”\?atcr Leakage

Fiven

Figure 5.3.6 Water Leakage of Distribution Pipes and Hot Waler Pipes

In cascs where the Icaked water does not infrude into the concrete culvert, the water usually
spurts out of the surface of ground. In that case, it is casy to identify the leakage point.

Table 5.3.4 shows the present situation of the leakage. Vodokanal reccived 114 reports as of
May 10. During the next three months, 53 leaks were repaired, and 26 new leakage points

were reported. Consequenily 87 leaks were left unrepaired as of August 17.
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As stated above, leakage can somcfimes causc a loss to other business as and leaks nwist

thercfore be repaircd immediately.

Table 5.3.4 Complaints Concerning Water Leakage and Repairs

District | I-eakage Points | b Repaired New lt,e:l((; L.o- Total
istric On 10/05/99 eaks Repaire ‘:1?][%3]9; ota
N1 12 0 5 17
N2 10 9 3 4
N3-1 19 6 1 {4
N3.2 {90 9 3 13
N4 12 11 0 1
N3 i1 4 1 8
N6 10 0 0 T
N7 L 7 0 0
N8 4 3 2 3
N9 3 | 10 14
Ni0 4 2 l 3

“NI1 1 | 0 0
Total 114 53 26 87

In the case of water intrusion into concrete culvert, the water is pumped up in order to
ascertain the approximate location of the point of leakage. Then, excavation work is carricd

out until the leakage point is found.

The pmblem with this method is the lack of efficicncy because of the fength of the excavation
if the work is in a low traffic arca such as a residential arca. In the casc of a main road or a
deep excavation, it is difTicult to apply this method.

Since leakage detection is so significant, ’i‘ashkent City Vodokanal desires to introduce cf-
fective Icakage detection methods,

In the study, the acoustic detection method was applied in principle for the detection of leak-

age points, and correlational detection was applied as a supplcmcnlarymeﬂmd.

{2) Conduct of Water Leakage Detection in Tashkent City
1) Selection of Target Area
Basically, the request of Vodokanal is for us to detect lcakagc; following urgent .co‘mplaints by -

the Hot Water Supply Authority. These leaks are difficulty to locate.
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Although the Study Team gave scrious consideration to the intentions of the Vodokanal, the
detection work was conducted along the 2.5 km-long section of Umarov street, which was
scheduled previously in the Preliminary Study, and along three 4.5 km-long distribution
pipelines with diameters of 700, 900, and 1200 mm which supply water from the Kibray WTP to
the city. Theteam made this decision because of time constraints and the long length requested.
This position of Umarov Strcet involves many of the places where the Hot Water Supply

Authority had complained of leakage and had requested Vodokanal to conduct a detection sur-

vey.

2) Results of Detection

The results of the detection are presented in Table 5.3.5. As shown in the table, most of the

work was carried out at night.

The findings obtained through the survey are discussed Support 5.3.1:

3) Technical Transfer of Water Leakage Detection in Tashkent city

The acoustic leakage sound detection survey was conducted at 20 points, over a pipe length of
25 km in Tashkent City. During the survey, technology transfer was {o the officials of Tashkent
City Vodokanal who worked together with the tcam and were present as observers.

They werce aware of the effectivencss of the technology transfer on water leakage detection
(especially after September) and changed their éltiludc to learn this aggressively. As a result,
they came to be able 1o distinguish between the sound caused by water leakage and peneral

noise, particularly if the leakage sound is large and clear.

As mentioned the above, they now have the motivation to conduct water leakage detection sur-
veys themselves. Therefore, it is cerfain that they can effectively use the equipment and
materials for the detection of water leakage both to detect leaks and also to repair the leakage

points if the cquipruent and materials are provided.

Photos 5.3.5(1} and (2) show the transfer of technology to the Tashkent City Vodokanal staff.
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Photo 5.3.5 (1) Technolegy Transfer to the Vodokanal Staff {2)
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5.3.4 Estimation of Water Leakage Volume and Rate
(1) Calculation of Water Flow Balance and Unknown Water Volume
1) Condition of Calculation
From the results of the survey for walter supply, both apartments and detached houses consume
about 600L/capitafday in August and September as high demand period, and about
500L/capita/day in November. Table 5.3.6 shows the analysis of water consumption in Tash-

kent City. The analysis has been made on the following assunmiption:

i} Due to thc' fact that supplicd population in 1996 was 2,160,000, the population for supply in
1999 is to be computed on the assumption of 2 % of annual increment rate which is the rate of
the whole country, and the coverage of tapped water system is 98.5 %, and shown below: -

2,160,000 X (1.02)*=2,260,000

ii) On the assumption that the sewer service rafe is 85 % in number of households, that the one
of apartments is 100 % and that the numbers of the apartments and detached houses and the
average occupancy rate are correct in Table 5.3.6, the scrvice rate is 25.5 %. In this casé, the
coverage of sewer service rate is 81.5 % in population,

iii) The distribution, sewerage volume, communal service of large consumption volume, indus-
trial and hot and heating services (All the data arc from Vodokanal) are shown in the columns
ofa, c, h iand j of Table 5.3.6.

iv) Individual consumption is to be basically computed adjusting the figures of water

consumption measured, to make the unknown watcr rate roughly same for atl around year.

2) Evaluation of Calculation Result

The results are as follows:

i) Portable water distribution volume has been used for converting to the scwcrége‘ volume by .
using the coverage of sewer service by population. The comparison of the ﬁgu.rc' with the ac-
tual onc explains the annual volume of uﬁknown water rate by 17.7 % of the whole as an av-
¢rage. The unknown water is brought from tcakage on distribulion and sewer lines, irrigation
in park connceted with the portable water supply, sprinkling in the garden and leakage in

heating process.
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i) Leakage on distribution pipe line is estimated at about 10 % on road.

iii) On the assumption of 650 L/capita/day in July and Avgust, as a results of individual con-
sumption survey, and in comparisen of distribution volume with the consumption volume,
there are observed 10 % of unknown water rate.

Taking into account the above, and applying the individuat consumption of 450-
650L/capita/day to cach month, it shows the tendency that it conswmes more in swinmer and
iess in other scasons, and the annual average consumiption comes to be 534L/capita/day.

iv} In this case, the annual average unknown water rate is about 9 %, This volwne responds al-

most to the leakage volume on distribution pipe line, which includes the volume of irrigation

to the plants in parks as well.

Figure 5.3.6 shows the balance of these fipures.

{2) Evaluation of Water Leakage Volume and Rate
According to the results of water supply survey, it consuines more than 500L/capita/day in the
apartment and more than 600L/capita/day in the individual hovse without water meter.
But real water consumption per capita in Tashkent City that is shown in Chapter5.2.5 and
caleulated in 8.5.2.1, is estimated at 300L/capita/ day as the maximum and 2401/capiia/day as the

average. The causes of the above scems (o have derived fram the foltowing leakage in house:

iyin apartment, there are observed many cases that ball tap of low-tank in toilet is not tightly
closed. Tn actual measurcment, the flow into low tank is more than 3 L/min. If 3t is lotaily dam-
aged, the leakage is, 3L/min X 1440min=4,320L/day.
The average occupants number of each unit in the apa.rlmcnt i85 3.9, according to the survéy data.

Relying upon the figure, the lcakage volume per head comes up to be “4,320!3.9?
1,100L/capita/day”.

ii}It might be same in the detached houses that toilet has the cause of the volume of leakage, but

the low coverage of sewer service suggests that there might be other reasons.

6.3-26



sadid Sururgas esea Sumesy 30 wowonjopF(e ‘SuruspreS pue uohedilq
s5did 2008 pUE BOINAIASIP JO SFedEI JaemE ROUNIT
{Aep/urao000'600'T 1 %L LIARP/UTR000'9SE UMY
ARp/ITO00QES9 T WO aFEmog

Aepiurrns §00'600°T ruoyeindod 10 9557 TE $e AMEN(OA VONNALASIT INT M,

dfpuresad ed
soueniyy | ueweed ] elemeg uoneinidod 3¢ 955 TROSNOH JO G55 §Iores 3008 9lemog
...-... [(eur someg 10 adevea)
., U] 35 Y A,
e S \“.é.um.|v. ................ X

Y W4 Wt —_— ..—Pl\ ¥ P == =

FU Dol C S ac _

bb..mﬁu..,m.ru..} i
A . /S
il wleplli g

LENoOH ﬁﬂxuﬂuﬂﬁ

20IAIDS [BUnWE)

| 453Ep Fuizes g 30H |

o O LIEI0L. [eauav]|

663 976 F6p1 &S LT 6911 L7IE
160'1 [AF 80 09 60T 125 125 (dep/eided Peuon)
0001 101 Lot 19 6T 611 0'9¢ 0gyarey Londunsmo))
C00'SS+'TI000°ST 1G00'TIY |000'0ST [000°ELy 10007T6T [000°688 fAer/ wiuoudwnsuod
000'0ET'T - — - -1000'095 [0C0'0LD'T vonendod
008 €05 — - — —{00S°21T  |DQEOSY IRQUUAN ISTOK
kg
afeyEey | mem
e | -Suesyy sG] | sesnoy [sSwppng
| moel |usowjupn| ol | Ausnpuy [Punwrwon] pauosRg puswLredy UOLEALISSTID
Alddng Jom ) 30 soueiey MO
Aeprur e 000'Se4'T
WO, UOUNQLTSHY
1y 38 11 o8 e z8T TO4/UX'TiD, 0T JUORIONPAL A(QISSO4
. -—iZ01 £T 0T ET ¥62 {Aepreaden PISTRYT 1O Ase M
=|0g £5 $0T o0g vz (aep/edey Puotidinsuo) ©y
—| z81 90 602 PES r£S Kep/eydes/ TownloA UONNQUSIC
[EoL WWIALG|  9STOH| BuUIpiRg
wes]
oy 2 I0H]|  ARSHpULPUNUIICD | PRYIEag [iosunredy
BOUSTPAT JANEAL S[LQISSCY
SN[ FIRBAT BOULY A1) TORYSEY, JO E[eq AUN[OA JNCAL £CS 23y

@

_ Suipning Eoﬁ.aeq__

ALM GO % Aerary

SI2M,
(e92) Apdrno 000'069 H91eM PURCID

K1 )
oareinpey = rsz0q

(3574} feprurna QOO'SLL'T HOIEM WENS

5-3-26



According to the interview to the plumbing companies, In Uzbckistan, since stee! pipe without
paint has been used for buried portion inside of house, ten years after the installation, many
cases happens to start leakage duc to the corrosion which causes for the holes. In such cases, big
scale of remedial works seeims to be required. In the same interview, it is revealed that there are
plural connections in detached house.

Upon the results of water supply survey, only a few houscs which constmes extremely share a
great part of total consumption and the existence of such leakage increases the supply volume

significantly,

iii) As for large consumer, it is apparent that the cause of leakage cxists in toilet in communal
service such as municipalitics, schools and retail shops, and the leakage is estimated at about
50 %. In factorics, there arc all meters installed, so the leakage is cstimalted at 30 %.

Hot water and heated water of heating system is distributed 70 % to the individuals and 30 % to
the large consumers. As for heating system, big leakage is reported, and for individual houses,
as described in chapter 7.7.1, the required volume is cstimated at 50 % of the total consunption

of kitchen and bath uses, and 50 % of the whole is adopted for the leakage of large consumption.

Based upon the above, summarized is the rate of leakage which is shown in Table 5.3.7.

As mentioned in the table, in Tashkent, the leakage is estimated at 55 %, including the lcakage
inside of building. The leakage of distribution pipes on road shares rather small, but the volume
itself' is very big in comparison with the one in Japan,

For the individual uses, if scems to be reasonable to assume that the consumption over Japanesc
consumption standard volume is being wasted and the consumption can be reduced to the same
level, adopting the pricing system by volume wasted. It should be possible to reduce the water

consuiption by about 60 % in all.
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5.4 Analysis of Ficld Survey

5.4.1 Summary of Questionnaire Survey on User Awareness

We conducted questionnaire surveys in August and November 1999. The objective of the
questionnaire survey is to evaluate the resident users’ awareness or lhe corporate users’ awareness in

Tashkent regarding the following key issues:

(1) Water conservation

(2) User participation

(3) Willingness and Ability td pay the present water tariff systems and the future tariff system onthe
future improvement program

{4) Water Leakage

(5) Need for the possible improvement in the service areas
We summarize conclusions of the key issues on the survey as follows.
(1) Awareness on Water Conservation

1) Resident Users
Resident users’® awareness on water conservation is evaluated to be adequate so that they may
understand the need of waier conservation and will také practical actions for reducing the
expense, even in case of implementation of new water tariff collcétion system by meter
reading. However most users probably consume much -water or waste mucl._a water for their

daily life on the present fixed tariff system.

2) Corporate Users
Corporate users, as a whole, have understood the need of the Water Conservation and are much

concerned about water conservation. Their awareness on water conservation is higher than
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individual users® because they need a keener sense of water cost for better management under

the tariff collection system with meter reading.

(2) Awareness on User participation

1) Resident Users
The individual users have positive awareness and much concern about the public interest
issues, including the cost of water tarilf or the management performance of Vodokanal from
the users’ point of view. In addition to this point, the lack of good communication with
Vodokanal may make users willing to communicate with the Vodokanal. Therefore, their

awareness and willingness for user participation is evaluated to be positive.

2) Corporate Users
The corporate users also have positive awareness and much more concern about the cost of
water tariff or the management performance of Vodokanal from the management’s point of
view. In addition to this point, the lack of good communication with Vodokanal may make
users willing to communicate with the Vodokanal. Therefore, their awareness and willingness

for user participation is evaluated to be positive.
(3) Awareness on Willingness and Ability to Pay the Present Water Tariff

1) Resident Users
Resident users’ awarencss on the affordability to pay the water tariff is evaluated to be at a
leve! to aceept, in some degree, the increase of water tariff. If the tariff increases too much, it
will not be casy for the users to agree with the policy because apart from the satisfaction of the
present tariff, users show their discontent with the Vodokanal service, such as the quality of

water and the waler interraption
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2) Corporate Users
Corporate uscrs’ awarencss, as a whole, on the ability to pay the water tariff is evaluated to be
at a level to accept, in some degree, the increase of water tariff. 51% manufacturing industry,

however, show that the present tariff is expensive under the tariff system by meter reading.
(4) Awareness on Willingness and Ability to Pay the Future Water Tari{f

1) Individual Users
71% resident users consider that it is a fair tariff concept that water tariff should be calculated
and charged based on consumed volume of water. More than half (58%) interviewed resident
users agree to a tariff system to pay for the water tariff according to their actual consumed
volume of water by reading meter. It turned out that most opponents of the system need a

safety net for the poor and the pensioner on the system.

64% of interviewed resident users prefer to pay for the installation cosl of the meter divided
into the monthly tariff. 30% of interviewed people would like to pay for meter installation at

once after installation.

2) Corporate Users
Results show that most corporate users understand and support the current tariff system based
on actual consumption by reading meter. 79% corporate users consider that it is a fair taniff
cm;cépl, and that water tariff should be calculated and charged based on consumed volume of
ﬂvater. 76% corporate users agree to a tariff system to pay for the water tariff according to their

actual consumed volume of water by reading meter.
55% of interviewed companies would like to pay for the installation cost of the meter divided

into the monthly tariff. 41% of ‘interviewed companies would like to pay for the meter

installation cost at once. 4% of companies prefer other ways.,
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(5) Awareness on Waler Leakage

1} Resident User
Their awareness on water [eakage is cvaluated to be a highly potential issue for the resident
users after the implementation of the water tariff collection system charged by meter reading.
43% of the individual uscrs answered that they had noticed water leakage from water
distribution pipes inside their house. In general, 61% of them are discontent with the repair
service for water leakage. 60% of interviewed residenl users feel the need for improvement of
the quality of the repairers’ services that they are served. It is noted that for the apartment

resident users only 29.1% of the apartinent resident users are content with the service of JEK.

2) Corporate User
43% of interviewed corporate users answered that they had noticed water leakage from water
distribution pipes inside their companics. It is found that the cor.poralc users have much
concern about the water leakage. 65% of interviewed companies need more improvement in
@ the quality of the repairing service for the water leakage. In addition, 13% corporate users
show that they necd inforination provided by the Vodokanal on how to prevent the water

leakage.
(6) Arcas to Improve on Vodokanal in Near Future

1) Resident Users
The highest priority arca to improve from the resident users® point of view is the issue of the
safety of water quality for health reasons. 44% of interviewed uscrs chose the item of safety of
water quality for health, The folloiving priority area to improve is the issuc of stability of water
supply. bt includes the water interruption and low pressure of water issues. 28% chose the item
of stability of water supply. The third priorily area to improve is the current water tariff
including the price. 18% wish to decrease or improve the current water tariff. 5% of people
accordingly answered that they would like to have a better tariff collection system. 5% need

more communication with Vodokanal.
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1) éorporate Users %
The highest priorily area to improve from the corporate users® point of views is also the issue
of the safety of water quality for health. 45% of interviewed companies wish to improve water
quality. The following priority arca to improve is the issue of the stability of water supply.
32% of them would like to have more a stable water supply. It includes the water interruption
and low pressure of water issues. The third priority area to improve is the current water tariff
including the price.14% of companics wish to decrease or improve tariff system. 5% and 4% of
interviewed companies answered, respeetively, that they prefer to have more coramunication

with Vodokanal and better tariff coilection system.
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