6.3 Water Leakage Detection
6.3.1 Outline of Research
{I) Purpose of Water leakage Detection

“The basic purposes of water leakage detection are as follows:

i} Ascertain the actual water leakage situation in Chirchik City. Survey the actual leakage condition and the
frequency. Estimate the volume of leakage by comparing the water distribution volume and the actual water
consumption.

i1) Enlighten the local counterparts to recognize the importance of water leakage detection through on-site ac-
tivitics.

ii1) Technology transfer.

(2) Measurement of Distribution Water Yolume and Pressure
* To asceitain the actual water leakage sit;!alien in Chirchik City, the following survey will be conducted:
i) Install self-recording ultrasonic flow meters on the dishibution pipes from the WiPs and measure the dis-
tribution volume simultancously over 24 hours,
ii} Install self-recording waler pressure mieters at the major points of the distnbution pipes in the city to monilor

fluciuations in waler pressure.

(3) Water Leakage Deteclion

For efficient technology transfer, the following activities shall be camied out:

1) Detect water leakage with a counterpart by the sonic detection method or the relative sonic detection method.
Let ther recognize the effectivencss ofthis technique and teach them how to operate the equipment by con-
ducting on-site activitics.

i) Water leakage shall be visually checked at most focations.

The detailed detection process will be described later.

(4) Estimate of YWater Leakage Volume

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

cslinated.
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6.3.2 Measurement of Water Flow and Pressure

(1) Flow Meter Installation
1) Installation Points

The major water sources of Chirchik City consist of the Chirchik surface WP and No. 1, No. 3 and No. 6

intake facilities. City wells have been onuitted due to their low procuction.
The installation peints were defernmined as follows:

i) As shown in Figure 6.3.1 (1), flow mciers were installed on two (2) distnbution mains with a diameter
of 1,000 mm. Meters were piaccd in boxes where abandoned eleciromagnelic velocity meters had

been installed.

ii) In the case of the No. | intake facility, meters were instalied on two (2} exposed distribution pipes with

a diameter of 300 mm.  Another meter was placed onan incoming pipe of at the No. 4 Pump Station,

D Flow meters 59,000cu.m/d
Cl, [— Pamp [ I'MI
Sedunentation basin lter /-
Max 120,000

——
coanfday——
i SN _’O

/ 61,000cum/day
By-pass line Reservoir V == 5,000cuam x2

Figure 6.3.1 (1} Flow Meter Installation Points at the Chivchilc Surface WTP

ii) As shown in Figure 6.3.1 (3), & meter was installed onthe sole distribution pipe with a diameter of 400

mm at the No.3 intake facility.

iv) At the No. 6 intake facility, meters were installed on two (2) distribution pipes with a diameter of 600

mm and 300 mm, respectively.
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No. 4 Pump Station

D Flow meters FM3
Cry D-$00 Trom-Surfice
No. 2 Pump Station WTP Reservoir
N Punmp
No. TPump Station O
High pressure pumps FMA g Reservoir 350cum  D-
: —»C
31(26)wells Reservoir 500cuam 4J
< e
City ' :
O Ha O D300 FMS ¥
B LLow Pressure punmps
© ’ *O D-
> | Reservoir 1000 cum - ")C)“——J
Figure 6.3.1 (2) Flow Meter Installation Points at the No. 1 Intake Facitity
< Flow meter City WIP Reservoir

No. 3 Pump Station

Pumps
(N wels CL Rescrvoir Pumps

()

b L

O] O
V-1600cum
O

Figure 6.3.1 (3) Flow Meter Installation Points at the No.3 Intake Facility

&b Flow meiers

6(5) wells

Figure 6.3.1 (4) Flow Meter Installation Points at the No, 6 Intake Facility
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The mcter installation points arc listed in Table 6.3.1.
Table 6.3.1 Mcter Installation Points

Name No. | Diameter | Installation Datc of
{mm) condition Installation
Surface WTP{FM1 LOOO  {Inapit July23
EM2 LOOO  {Inapit July23
No. lintake |FM3 800 _ {Excavated hole [luly26
FM4 300 Inapit July22
FM$ 300 linapit July23
No. 3Intake |FM6 400  |Bxcavated hole  {fuly.21
No. 6Intake |FM7 600 Inapit Tuly27
FM3 300  |lhapt July27

2} Flow Meter
The specifications of the flow meters installed are presented in Table D.5.3.1.
These meters arg altachable ultrasonic flow meters which require a ceitain tength of siraight pipe for ineas-
urement. Morcover, carcful adjustment is needed when these meters are instatled. However, they also have
many advantages such as ﬂcijili[)' of application and their compact design.
Photos 6.3.]1 and 6.3 2 show the aciual flow meters FM 1 and FM3 after installatton. Table 6.3.1 presents the

meter installation points and dates.

Photo 6.3.1 FM! Installed

G-3-4



by PPy
e

R

POICINS L T
A S &

Photo 6.3.2 FM3 Instalied

(2) Pressure Gage Installation
1) Installation Points
Pressure gapes shall be installed inareas which are prone to low water pressare in water supply network, &
Pressure measurements shall be taken together with the flow measurement readings. However, since the
only available installation pointe were the pusip stations, the meters were installed at the points shiown in
Figure D.6.3.1, and the location and pipeline of cach points are shown Table 6.3.3 Chirchik City Viode-

kanal also wanted to monitor the pressure fluctuation of the pump stations. The daily pressure fluctuation

was minimal. Other 24-hours pressure measurctnents were carried ont disregarding the flow measure-

ment.
Table 6.3.3 Location and Pipeline of Pressur'e Gages were installed
" Mark | Location Pipeliie
Pl InNo4 PS From No. IPS transmission
P2 InNo 4 PS To City Distiibution
B3 Repair shop Distribution
P4 Pamp house Distnibution
2) Pressure Gages
The specifications of installed pressure gages are presented in Table D.5.3.2. A 24-hours recording sheet %

was used. The meter installation works is shown in Photo 6.3.3.
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Photo 6.3.3 Tressure Gage Installed

(3) Measured Flow Data

1) Measured Results
Figure 6.3.2 shows distribution volume of cach WTP and Intakes and each distribution volume was shown
in Table 6.3 3.
Figure 13.6.3.2 presents the flow measurement reswlts of each pipeline at the Chirchik Surface WP, No. 1
intake, No. 3 intake and the No.6 intake as of 28 and 29 of July 1999, Figure 12.6.3.3 shows the total flow in
the whole Chirchik City Nebwork System.

Table 6.3.3 Measoved Water Volume

Name/diem Nominal | Mecasured
Capacity Volume
cumday | cum/day

Chirchik WTP 59,000 112,560;

No.l Intake 80,000 34,860}

No.3 Intake 20,000 18,220}

No.6 Intake 20,000 27440)
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Based on these results, the total flow of the water supply system was a maximum of 150 cu.mfimin=9,000
cunvhr and a minimnn of 108 cum/min = 6480cum/h.  The daily distribution volume was 193,000
cum/day. Compared with the total production capacity of the WTPs, 179,000 cu.mday = 124 co.m/min =

7,460 cu w/day, this figure is relatively high

2) Estimate of Flow Data

Figure 6.3.3 shows the record of operation at cach putup station as of of July 28 10 29, 1999,

i) Distribution Lines of the Chirchik Surface WTP
The distribution linc on which FM 1 was installed supplics water to the city through the No. 4 pump station
and the Jing on which FM2 was fixed is connected to the pipeline coming from the No. 3 Intake.
According to the rated pump capacity, the flow wilt be 83.4 cu.mvmin; however, since the actual water

pressure was 4.6 kpfsqom, which is Tower than the rated pressure of 6 kefisgem, the flow might be

greater.

According to the measurement resulis, the (ofal flow measured at FMI and FM2 fiom 17:00 10 13:00 was
75 cn.v/imin, from 18:00 to 22:00 it was 90 cu m/min, from 22:00 to 24:00 it was 80 cu./inin, from 6:00
{0 5:00 it was 54 cum/imin. Based on Uhe specifications of the pumps, these figures are reasonable taking
into account the rated pump capacity and the hydravlic heads.

‘IMie actnal distribution record of the Surface WTP, 90-cu.m/imin == 129,000 co.mdday with 10 howrs of

continuation was enabled by supplying raw water to the reservoirs by bypassing the water treatment.

ii) Distribution Lines of the No. 1 Intake (Pump Siation)

Flow measurerent resulis show that the total flow in the distribution pipes of the No. | Intake from 17:00
to 24:00 was 28.0 cu.m/imin, which is ligher than the raled pump capacity of 23.3 cun/min. This is be-
causc of the low pressure in two of the three distribution pipes, on which FM3 to FMS wercinstalled. The
pressure was 9.5 and 7.5kgHsg.om, respectively.

When one distribution pump a the Surface WTP was stopped and the water pressure fell, the flow mcas-
vred at FM3 increased significantly from 11~12 cumv/min up 10 183~~19 cunvmin. This is also because
of the low pressure within the system. In this case, the distribution volume of the No. 1 intake was 32

cu.m/imin as ppposed to the rated pump capacity of 20.8 cu.m/min.
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iii} Distribution Linc of the No. 3 Intake (Pump Station)

Distribution volume of the No. 3 intake during 17:00 10 24:00 was 9.5 cunvimin, against the rated capacity
of the pump, which is 8 3cum/inin. This is atinbutable to the low pump head of 5.4 kg f/sq.cm as the rated
pump head is 9.5com/min, During the night after 1:00 am, only pumps with a sivall capacity of 3.5
ci.vimin are operated.

The reason for this eperational amrangement is to recover the lowered water level durng the night for the

daytime operation of pumps with a langer capacity.

iv) Distribution Line of the No. 6 Intake (Pump Station)
Pumps of the No. 6 Intake operate continuously over 24 hours but the actual pump distribution volume
was 18 to 19 cu.mimin, smalker than their rated capacity of 24.9 n.m/imin. This is because the oveiteaded
pumiping operations were overloaded by the pump head of 8.5 kpf/sq.cm against the rated pump head of

7.0 kgtisqem.

v} Total Distribution Yolume in Chirchik City
% Figure 6.3.4 shows e distribution volume batance of the entire Chirchik City System. As shown in the
figure, a large percentage of the total water consumption was consumed in Districts A and E and the total
consumption is 106,000 cu.m/day during the day, but only 67,000 ceem/day during the night. Water con-

sumption in other districts is swmmerized as follows:

Zone Day Consumption Night Consumption
B, B-1 13,000 cumdday 11,000 cun/day
C 40,000 cu iday 27,000 cu.m/day
D 29,000 cu.im/day 29,000 cu.m/day

-'u.
E‘ e
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FMI1:D 1000
D 4,400 - 2,350cunvhr | ¢\ riace WTP
FM?; | D600 A< —e=="""T00,600 to 56,400cu.nvd
780- | 70000 mr | Nodps EM2.D100
19,000 1,140 to 900cupn/d Intake
17.000ch.mfd 27000 - 22 000c g w/d 5,000cujwhr
M8 B-1 C 120,000cqn/d
D3j0 V'\ FM3IND300
470cu.whr 450 -N\2d0cum/d B 400
14,600 canvd 11,0Q0 - 5,800 S40-210ck mr | take PS
No2 P§ vad FNI4:D300 13,000 -5 Ln/d
FM5D3 240 -1 50cu mvhr
300 - 260cu.mvl 804 - 3,600cu.m/d
No.6 PS 7,200 - 6200cu.1m/ )
| No1PS NoJ3 PS

Figure 6,34 Water Distribution Balance in Chirchik City

(49) Measured Pressure Data
Figure 6.3.5 presents the results of the water pressure survey in Chirchik City.
The pressure in the force main coming from The No. 1 pumyp station towards the No. 4 pumgp station, P1 s high
and mostly exceeds 4.5 kgfisq.om, white pressure in the distribution pipe from the No. 4 pumyp station, P2 is
below 4 kgtisq.om, 0.5 kgfsq.cm lower. Both P1and P2 declings during the nighttime when number of pumps
in opcration decreases.
This decling in pressure is also attributable to the small diameter of the force main from (he No. 1 pump station
(800 rum) and of the distnbution pipe from the No. 4 pump station (300 mm).
The pressure at the workshop located downstream of the Surface WTP (P3) is the highest and usnally exceeds
5 kgff'sq.om with a minimum pressure of 4 kgfsg.om. Pressure at the booster pump station serving the 12-story
apartment building in a higher arca of the city (P4) also exceeds 4 kgffsq.cm; houwever, the pressure falls shar-
ply during the night.
Although located in higher arcas, the four (4) points mentioncd above have high pressure, 4 kgffsq.om, except
for during the night. “This situation is advantageous for the water supply for high buildings, but is less economi-

cal in terms of power consumption since all treated water is supplied by pumping,
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6.3.3 Water Leakage Detection @
(1)  Selection of Water Leakage Detection Methads
1) Petection Equipment
For his study, these thres (3) detection methods weie selected,
- Sonic detection method (noise detection, general method but a high level detection skill will is required)

- Relative sonic detection method (noise detection, noise will be detected at two points and the distance to

the Jeakape points will be caleulated based on the time lag of the noise trsmission at the two pois)

- The minimal flow method (water eonsumption will be minimuwm dunng the night). To detect the leakage
point(s) and the volume, the flow will be measured at the target distribution main closing valves of the

coleciions in the detached houses.

Therefore sonic detection equipment, relative sonic detection cquipment and vltrasonic flow melers  used

for measuning flow of entire city) were prepared.

2) Detection Methods
i) Sonic detection method

This method of detecteon is nsed mainly on the main distnbution pipes and is important because the
volume of leakage reported from pipes installed in the reads amount to more than $0% of the entire
volume of leakage in Japan. This detection is refatively difficult since the detector cannot distinguish

leakage noise from other noises. Skill and expenience will be needed.

The detector walks along the distribution pipes and uses the noise detector on the Surface of the Road(Sce
Photo-4). This detection should be conducted around midnight (between M. 12:00 and A M 5:00), be-

cause various gencral noises and the water {low will be minimal late at night.
if) Relative Sonic Detection Method

Inthis methad, noise will be detected in two pomts and distance to the Ieakage point will be calculated by

the time rag of noisc transmission tn two points.

G-3-13



Photo.d Sonic Detection on Road Swrface

After measuring the distance between the target 2 valves (he sensors will be attached 2 valves to find the

relative wave pattern. IF relative wave pattern is foand, distance from leaking point will be calculated by

propagation velocity and distance of two valves (See photo.5)

L Phote. 5 Relative Sonic Delection
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i) Minimal Flow Method

Alihough aforementioned detection method can find the leakage point, can’t measure leakage volume.

Thercfore, applying minimal flow method is necessary.

Tn this method the water flow will be mcasured at the target pipeline scction during midnight. Mesured

volume will be mainly leakage because water consumption will be minimum for that tme.

One or two self-recording ultra sonic flow meter will be attached to pipe after closing all valves down-

stream,

3) Selection of Water Leakage Detection Equipment

Although the ncoessary detection equipment for the aforementioned three (3) detoction methods were pre-
pared, based on the site conditions it was dctermined that the sonic detection method was the most applica-
ble and that the refative sonic detection method was partialty applicable and minimal flow method was not

applicable. The reasons are as [ollows:

* Due to ini-house water leakage and institutionat use, for example water use in parks where the water flow
docs not stop even at night. The minimal flow method operates on the premise that littfe water flows

during the night and thus is not applicable.

¢« The relative sonic detection method is applied specific leakage points. Accoirdingly, the target leakage
area must be located By the sonic detection method in advance, When the detailed leakage must be

specifiod, this method is applied.

According 1o Chirchik City Vodokanal, water leakage is casily found since the ground is adhesive and has
sEoi.)cs,_énd thus leaked wafer spurts ol of the giound. Bascd on the discussion with Vodokahal staff, there

is little necd for water leakage detection.
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(2) Water Leakage Detection in Chirchik City

1) Selection Target Area

Chirchik City Vodokanal selected the target arcas for water leakage detection. The areas were selected from
the viewpoint of low interference with traflic and possibility of water leakage. The target arcas are shown ia

Figure D.6.3.1.

Mast of the northem where the distribution main with a diameter of 1,000 imm X 15 km is located, is par-
iiéliy -developed wildenicss. The installation depth ranges fiom 1 m to 4 m. The city road along the dis-
tribution main with a diameter of $00 mum > 5 km is surrounded by apartment buildings and open lots and

thus this arca has less traffic.

2) Results of Detection
Water leakage detection was conducted in the daytime starting from 23 to 27 of August 1999.

In the no’rﬂrwm arca, sonic detection’ was conducted for all the detection surveys and three leakage ponts
_ _\.'.'e_r_c_ f_‘(-n'md but there were leaking water spouls on the grd_und. Therefore leakage detection was actually not
'n.ecded. Similar sounds were detected in city roads but these were the flowing sounds of sewage. No leak-

' age-\vas found. |
Mr. Alferjev, Dircctor of the Production Technology Dcp.armlcnt of the Chirchic \-’odokmml attended all
- water I(ﬁlkagc detection scssions and pointed out the correct locations of the pipes. Technical transfer tothe
- COllhté:ri()aﬂ was executed 611 site using sonic detection equipment. Photos 6.3.6 and 63.7 show the actual

dctection and technical tiansfer activities.
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Photo 6.3.7 Technical Transfer of Sonic Detection
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. 6.3.4 Estimate of Water L.eakage Yolume and Rate

@

(1) Catculation of Water Flow Balance and Unknewn Water Yolume
1} Condition of Caleulation

In accordance with the results of supply survey, the consumption of apartments exceeds 600 Licapita/day tn

August and about 500 L/eapita/day in September. As for detached houses, it is more than 600 Lcapita/day in

August and September as high consumption penod, and about 500 Lcapita/day in Movember. Fable 6.3.4

shows the analysis of water consumption in Chirchik City.

The analysis has been mads on the following assumptions:

1) The population of Chirchil City maiitains same level these past years, so it adopts 146,000 for the supply
population in Chirchik City.

ii) In casc of Chirchik City, it is not possible to cstimate unknown water rate from the inflow volume into
sewerage plants, since inflow volwnge of sewerage plants is more than the one of distibution volume of
supply walter (significant volune of inflow of ground water into sewer)

mhwhole cily distnbution, communal service of large consumption volume, industiy use and individual and

farge consumption volumes of hot water and heating system (in accordance with the Chirchik City Vodo-

0

kanal data) are shown in the columns of a), c), h), T} and j) of Table 5.3.6.

iv) Individual consumption should be basically adjusted to make the unknown water rates about same by
using the measured data of water consumption.
In Chirchik City, individual norma water velume including hot and heating water volumes is 400

E/capita/day.

2) Evaluation of Calculation Result
The unknown water rate is 12.5 % in comparison with the distribution volume and consumption volume on
the asswnption that individual water consumption to be 650 Licapita/day in August and 550 L/capita/day in
September, based upon the figures of the survey. This volume responds to the unknown water rate of dis-
ibution pipeling including the volume of inigation in parks.
Based upon the above, allocating the individual consumption of 450-650 Licapita/day to cach month, suin-
mer consumplion is rather big and less in other seasons, and the annual average consumption comes to be

496 Licapita/day: The balance of these figures is shown in Figure 6.3.6.
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{2) Evalustion of Water Leakage Volume and Rate

@

In accordance with the survey data of supply water, it exceeds 500 L/capita/day in apartment, more than 600
L/capita/day in inclividual houses in swinmcer and 500 L/capita/day in November,

But real water consumption per eapita in Chirchik City that is caleulated in $.6.2.1 is estimated 300L/capita/
day as the maximuom and 240L/capita’day as the average.

This difference is brought from the leakage in house like in Tashkent. In case of large consumption, the leakage
is rather small (in Tashkent, large consumption is about 30 % and 17 % in Chirchik) in comparison with indi-
vidual consumption. Because of this the prevention of leakage and wasting scems to be well controlied com-
paratively and assumed the leakage of 40 % in conununal service and 20 % in industry. As for hot water and
hcating system, as decided by Chirchik, Yodokanal, 80.9 % is allocated to individual and 19.3 % to targre con-
sumption. Individual consumption of hot water and heating system adopted 52 L/capita/day which is small
comparing with 127 L/capita/day in ‘Tashkent and 20 % of leakage based upon the report that the leakage of hot

walcr is big.

The estimation of leakage, based upon the above, is mentioned in Table 6.3.5.

As explained in the fable, in Chirchik, the leakage is about 50 %, including the onc of building inside. The %
leakage of distnbution pipeline on road is rather small but the volume itsclf is big comparing with the one in Ja-
pan. As for individual consumption, supposing that the volume over the water consumption in Japan is wasting,

it can be reduced to the one of the Japanese standard.

Reduction vohume of wasting shall be small in Chirchik case.
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6.4 Analysis of Ficld Survey

6.4.1 Summary of Questiennaire Survey

We conducted questionnaire surveys in August and November 1999. The objective of the
questionnaire surveys is to cvaluate the resident users’ awareness or the corporale users’

awareness in Chirchik regarding the following key issues.

(1) Water conservation

(2) User participation

(3) Willingness and Ability to pay the present water tariff systems and the future (ariff system
on the fulure improvement program

{4) Water Leakage

(5) Need for the possible improvement in the service areas

We summarize conclusions of the key issues of the survey as follows.
{1) Awareness on Water Conservation

1) Resident Users
Resident users’ awareness on water conservation is evaluated to be at an adequate level
that they may understand the need of water conservation, and that they will 1ake practical
actions for reducing the expense, even in the case of implementation of new water tariff

collection system by meter reading.

We also cvaluate resident users’ awareness on environmental issues is quiteé normal on

“this point.

2) Corporate Users

Corporate users, as a whole, have understood the need of water conservation and are g

much concerned about waler conservation. ‘Their awareness on waler conscrvation is
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higher than that of individual users’ because they nced keener sense of waler cost for

better management under the tariff collection system with meter reading.

(2) Awareness on User Participation

I} Resident Users
Resident users have positive awareness and much concern about the public interest issues
including the cost of water tariff or the management performance of Vadokanal 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 uscr participation is evaluated to be positive.

2) Corporate Users

The corporale users also have the positive awareness on much more concern about the cost
of water tariff or the managemen! performance of Vodokanal from the management’s
point of view. In addition to this point, the lack of welt communication with Vodokanal
may make users willing to communicate with the Vodokanal. Therefore their awareness

on willingness to the user participation is cvaluated to be positive.
(3) Awareness on Willingness and Affordability to Pay the Present Water Tariff

1) Resident Users
65% resident users’ awareness on the affordability Lo pay the water tariff is evaluated o
be negative. 47% or 18%, respectively, answered that the present tariff is expensive or
that it is hard to pay. The users show, in addition, their discontent with Vodokanal service,
such as the quality of water and the water interruption. It is pointed out, therefore, that to
raise the waler tariff uhrcasonably will presumably increase the antipathy of even the

individual user living in an apartment.

2) Corporate Users
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Corporale users’ awareness, as a whole, on the affordability to pay the water tariff is
evaluated Lo be at a level to accept, to some degree, the increase of water tariff. It is
pointed out, however, that to raise the water tariff unreasonably will presumably increase
the antipathy of even corporate users in the manufacturing industry. 80% manufacturing

industry show that the present tariff is expensive under the tariff system by meler reading.
(4) Awareness on Willingness and Affordability to Pay the Fufure Water Tariff
1) Resident Users

81% individual users consider that it is a fair tariff concept and that water tariff should be
calculated and charged based- on consumed volume of water. More than half (63%)
interviewed resident users agrec to a tariff system to pay for the water tariff according to
their aciual 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.

79% of interviewed individual users prefer to pay for the installation cost of the meter
divided into the monthly tariff. 15% of interviewed people would like to pay for meter

installation at once after installation. 6% of people prefer other ways.

2) Corporate Users
Results show that most corporate users understand and supporst the current tariff system
based on acteal consumplion by reading meter, 68% corporate users consider that it is a
f&ir. tariff concept and that water tariff should be calculated and charged based on
consumed volume of water. 62% corporate users agree lo a tariff system to pay for the

waler tariff according to their actual consumed volume of water by reading melter.

53% of interviewed companies would like (o pay for the installation cost of the meter
divided into the monthly tariff. 44% of intervicwed companics would like (o pay for the

meler installation cost at once. 3% of companies prefer other ways.
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(5) Awareness on Water Leakage

1 Resident Users

Their awarcness on waler lcakage is evaluated to be a highly potential issue for the
resident users after the implementation of the water tariff collection system charged by
meter reading.-41% of the individual users answered that they had noticed water leakage
from waler distribution pipes inside their house. In general, 71% of them are discontent
with the repair service for water leakage. 55% of interviewed rcsident users feel
improvement of the qualily of the repairers’ services is mosl important. It is noted that for
the apartment resident users only 16.2% of the apartment resident users are content with

the services of JEK,

2) Corporate Users
22% of interviewed corporate users answered that they had noticed water leakage from
water distribulion pipes inside their companies. However, it is found that the corporate
users have much concern about the water leakage. 55% of interviewed companies need
more improvement in the quality of the repairing service for the waler leakage. In addition,

13% corporate users show that they nced information provided by the Vodokanal to

prevent the waler leakage.
{6} Areas to Improve on Yadokanal in Near Fufure

1)} Resident Users
The highest priority area to improve from the users’ point of view is the issue of safety of
water quality for health reasons. 50% of interviewed users chose the item of safely of
water quality for health. The next priorily area to improve is the issue of stability of water
supply. It includes water intcrruption and low pressure of water issues. 32% chose the
item of stability of water supply. The third priorily arca to improve is the current water

tariff including the price. 16% wish (o decrease or improve the current waler tariff, 1% of
P
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2)

people accordingly answered that they would like to have a better tariff collection system,

1% need more communication with Vodokanal,

Corporate Users

The highest priorily arca Lo improve from the users’ point of views is the issuc of safety of
water quality for health. 46% of interviewed companies wish to improve water gualily.
The next priority arca to improve is the issue of stability of water supply. 31% of them
would like to have more stable water supply. It includes the water interruption and low
pressure of water issucs. The third priority area to improve is the current water tariff
including the price. 16% of companies wish to decrease or improve tariff system. 3% and
3% of interviewed companies answered, respectively, that they prefer 1o have more
communication with Vodokanal and better tariff collection system. 1% companies chose

other ifems.
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CHAPTER 7

PROPOSED SOLUTIONS FOR TASHKENT CITY
YODOKANAL






Chapter 7 Proposed Solutions for Tashkent City Vodokanal

This chapier refers to the proposed solutions to the issues in water supply services in Tashkent City stated
inchapler 3. Firstly, the awareness of the issucs and basic clements of solutions are discussedin 7.1, The
detailed solutions are stated according to certain factors; finance and management in 7.2, tariff collection
in 7.3, tariff table in 7.4, introduction of a computer system in 7.5, public participation in 7.6, and
maintenance and operation in 7.7. A summary of the solulions is finally identified according the level of

importance in chapter 7.8.

71 Overview of Proposed Solutions

7.1.1 Issues on Water Supply Services in Tashkent City

The cureent issucs of water supply services in Tashkent City are roughly summarized as below.

(1) A project of installation of water meters at public users’ siles has nol proceeded as planned, and the
users in general public are charged water bills based on fixed rale system. Also, there is alarge gap in
charges between the general public and corporations.

(2) As the result, large extent of precious waler resources lrave been wasted and Vodokanal has spent on
the costs of wasted water treaiment and supply.

(3) A lag in waler tariff policy creates that the financial foundation becomes weak becawse sufficient
wafer charges can not be collected to offset these wasled costs and the facilities and equipment are not

~ adequately maintained as required.
7.1.2. Step-by-Step Approach

The Study Team sct up three stages so that each stage has an aim to be targeted in order to draft solulions

to the above issues.
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(1) The First Stage - Provision of requirements for a self-supporting system

The targets for the 1st stage are :

1) To change the collection system from a fixed rale to a usage-bascd rate

2) To reform the charge policy

3) Clear clarification of the division of responsibility between the government and Vodokanal and

establishment of a system

4) Introduction of the concepts of capital reservation and profil reservation — developments of mid-

and long-range management plans

5) To design and implement an improvement program for efficient management

6) To design and implement an introduction program for computer system

7) To enrich information disclosure on accountability

8) Introduction of sound accounting principles

9) To inaugurate domestic liaison meetings on reforms in the water works business in Uzbekistan

10} To carry out technology transfer from overscas including the introduction of management
* techniques.

11) Maintaining and repairing apartment buildings

12) T'o implement an evaluation of the current facilitics and to design an investment plan for new

facilitics with the aims of improving both the services and the efficiency of management operations

13) improving other water supply services

14) To prepare and implement an enlightenment and education program (o promote water

conservation

15) To reform and establish the organization and legal systems, which would cnable these targets to

be achieved.

(2) The second stage - Establishment of business operations on a self-supporting basis and

initial preparations for privatization

7-12
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% (2) The Second Stage - Establishment of business operations on a self-supporting basis and

initial preparations for privatization

The targeis for the second stage ace as follaws. With respeci to certain of these targets, preparations
for a financial system and credil market are stressed as essential external environmental elemers,

which are too difficult {0 achieve during the first slage.

1) To establish an efficient system for the collection using bank accounts

2) To implement the collection of charges reflecting mid- and long-term investment costs

3) To raise capital focally through Vodokanal and abroad on overscas credit markets

4) To implement investments in plant and cquipment with the aim of improving the efficiency of
management

5) To implement a continuous investment plan for sustainable operations

6) To introduce computerization with the aim of achieving tabor-saving autonation

@ 7) To examine and implement an organization which can take responsibility for excess personnel

8) T'o stabilize the financial condition of Vodokanal
(3) The Third Stage - Operation on a self-supporting basis and examination of privatization

The targets for the third stage are :

1) To examine privatization and conduct deliberations with the unions

2) To transfer technology to other cities and countries

7.1.3 The Proposed Solutions

in order 1o achieve the above stages and targets, we propose the following measures to ensure reforms.
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(1) The first stage - Requirements for a self-supporting system %

I) Converting the charge system from a fixed-rate to a usage-based system

Converting the charge system for the collection of utility charges frem a fixed-rate to a usage-
based system is necessary so that watcr consumplion is controlled and the water works business
can operate as a self-supporting system. However, this has not proceeded as expectled due to
problems in the method of collecting the meter installment costs, as outlined in Section 3.6.1.

The foltowing solutions to this problem are proposed.
Proposed solutions:
1) The costs for the installation costs of meters should be included in the basic ulility charges and

be collected uniformly from all the water users. A period of 5 years will be necessary to

complete the installation which the government has designed.

ii) In this first stage, meters to apartments shall be initially installed only on shared tap. Whether
or not a meter is installed for each household depends on the decision of each apartment block,
iif) Vodokanal shall manage the apariments blocks with the shared taps and collect the charges

based on the readings of the meters on the shared taps.
2) Changes in charge policy

A new charge policy should be introduced as outlined below along with the conversion of the

charge system from a fixed-rate basis (o a usage-based syslem.
Proposed solutions:
1} The revised charge system is designed to facilitate conversion from a fixed-rate to a usage-

based rate.

ii) The usage-based system will employ increased block rates in order to encourage the

4§

conservalion of water.



v) It is necessary to design a charge policy from niid- and long-term point of view as well as a

policy which will operate from the present iﬁrough 5to 10 years in the future. In this first slage,
a period of approximately 3 years is the target period for calcolation of wility charges.

vi) The disparity between the charge for the general public and for corporations is regarded as
appropriate compared with infernational standards although the living conditions of the

population are a concern.

3) Clear clarification of the division of responsibility between the government and Vodokanal

and establishntent of a system

It is necessary to clarify the roles played by the government as an administrative body and

Vodokanal as a water works business body play. The following points can be stated.

i} A plan for plant and equipment investment is designed and established. For ihis purpose,
Vodokanal should raise the initial funds and handle the construction.
@ ii) The government should be in charge the expenses related to the various aspects of the social

safety net.
jii} In cases where the government cxempls an existing form water tariffs, the government should

bear the related cost.

4) Infroduction of the concepts of capital reservation and profit reservation - developments of

mid- and long-range management plans

It is nccessary to prepare mid-term and long-range plans for the introduction of the ncw charge
policy for future operation based on a self-supporting system. ‘Therefore, it is necessary to
develop mid- and long- range management plans incorporating the concepis of capital
rescrvation and profit reservation fo replace the current management sirategy which emphasizes

single fiscal year accounts.

5) Designing and implementing a prdgranﬁ for the improvement of management efficiency
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i) Managerial accounting should be introduced. This would include the introduction of an
analysis of standard cost and actual budget variance which will lead to cost reduction.

ii) This system aims at an improvement of the incentives for employecs which can be achieved
by a reexamination of the current personnel evatuation system, the establishment of a proposal
system, and the introduction of uniform and quality control activities, and so forth. Moreover, if
the results of a comprehensive evaluation of personnel are duly reflected in their wages, a result

of arise in present wage levels should be regarded as inevitable.
6) Designing and implementing the infroduction of computerization,

i) As the method of collection is to be changed as a result of the installation of meters, a new
computer system needs to be designed and phased in.

if) With the shift to usage-based chaiges, the system for the collection charges employing
poriable terminals.

iif) Improvement of the banking system in Uzbekistan is necessary for the introduction of
computerizalion regarding fariff collection. But at present, the banking system is not enough and
population does not use the bank account so much. And so tariff collection is a difficult for
Vodokanal from the viewpoint of workload ard cost. On the other hand, the introduction of an
advance payment system would deciease the workload of {ariff colleclion. If Vodokanal offers a
discount for advance payment, the number of users who make payments will increase. Thus
discounts are used fo make advance payments as attractive option, The introduction of such discount

system may be considerable until the banking system is improved.
7) Disclosure of infermation for the purpose of accountability

i) It will be necessary (o introduce a new charge syster based on sound financial operations and
mid- and long-range plans and prepare cash flow statements for self-financing in the fulure.

ii) To clarify the entrusted responsibilities of management, it will be nccéssary 10 enhance the
docnments which support water works business report. Reference should be made to various

reporis including the annual reports disclosed by water works organizations in other countries.

8) Introduction of sound accounting principles
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The following points assume that the curzent system of accounting docs not present the reality

and should thus be improved.
We propose that :

i) An allowance for repairs be provided based on an evaluation of the current facilities.

ii) The introduction of proper inflation accounting be taken into consideration.

iii) Disclosure of net amounts be charged to disclosure of accounts receivable and advances
iv) Unrecoverable claims be treated as bad debts and covered by an allowance for bad debts.

v} Evaluafion of retirement pension properly and debt

State-owned retirement pension trustees exist and the following issue concerning retirement
pensions does not apply only to Vodokanal. Thig will be an information disclosure item in the

future,

9) Inaugurating domestic liaison meetings to promote reforms in the water works business in

Uzbekistan.

The managerial and technical problems have much in common although the locations may differ.
Therefore, it is necessary to promote exchanges primarily at the level of the personnel in charge

and to inangurate domestic liaison meetings.

10) Carrying out technology transfer from other couniries which are at forefront of the

infreduction of management techniques

Further technology transfer from overscas should be promoted in order to make the shift to
operation on a sclf-supporting basis. Continuous technology transfer with various countries,

iﬁcluding Japan, will be required.

11) Mainfaining and repairing apartment buildings.

7-1-7



JEK is in charge of the maintenance and repair of apartment buildings, a current survey shows

the need to improve the practice of maintenance and repairs.

12) Conducting an evaluation of the current facililies and designing new investment measures
for plant and equipment aiming af improving services and the Ievel of efficiency in business

operations.

Many of the present water works facilities were built in the time of the Sovict Union and have
atready exceeded their period of durability, or will exceed within the next10 years. Although
Vodokanal is trying hard to maintain these facilities, there is no statistical data on the perjod of
technical durability remaining. Therefore, a technical re-cvaluation of facilities is required.

Ihte to the introduction of usage-based rates, water consumplion is expected to be reduced and
the level of the water supply will be also reduced. However, this will create a surplus in terms of
the use of the facitities. Therefore with regard to the facilities after water consumption has been,
constructing a water reservoir and scrapping outdated plants should be examined. In addition,
the reconstruction of certain facilities will be required so that the levei of operating efficiency can
be improved. Conscquently, concrete investment measures for plant and equipment need fo be

designed.
13) Improving other water supply services

The results of the questionnaire show a great deal of dissatisfaction by the population with the
level of water cloudiness, Vodokanal has the responsibility to deliver safe water to the end users
as part of its water services, it is necessary to establish an organization, i.e. a water quality
management section to settle this kind of issues. The improvement of water supply services is

necessary to justify increasing the water tariffs.

14) Designing and implemeniing an enlightenment and training program to raise public

consciousness concerning water conservation.

Vodokanal is taking an active part in publicity on water conservation. However, there is much

room for improvement in the substance and means. For example, introducing a way to spread the
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2 information, cstablishing the necessary organization, and carrying out a training program for

waler conservation an carly age could be added to accomplish this goal.

15) Reforming and establishing organization and legislation to enable the above targels to be

met

Mcasures to meet the targefs above would involve changes and the establishment of an

organization. In addition, the preparation of legislation is necessary to realize the solutions.

~

(2) The second stage - Establishment of business operations as a self-supporting system and

preparation for priv.atization

The targets for the second stage are as follows. In the second stage, the implementation of the
measures for improvement adopted in the first stage are continued and, thus, the second stage

primarily involves a credii market and a financial system which wonld be difficult in the first stage

% as they are external elements.
I) Establishing an efficient tariff collection system using bank accounts

If the generat public open bank accounts in the future, an automatic deduction system should be

introduced. Transaclions beiween the banks and Vodokanal should be dealt with by electronic

dala processing.
2} Implementing 2 tariff collection systen reflecting mid- and long-term investment cosls

After meters have been instatled, this system of measurement should reinforce the fundamental
rule that lhg waler supply users as beneficiaries bear their own costs so that water tariffs can be
rationally reflected in the invesiment costs of each business operation. Therefore, by designing
concrete mid- and long-term investment plans, the sum of such legitimate costs can be

inco-'fporalcd into a usage-based table of utility charges.

7-1-9



3) Implementing fund-raising at home by Vodekanal and abroad throngh overseas credit

markets

Vodokanal needs to raise funds on its own for the legitimate costs involved in future investments
in its water works operations. Vodokanal should be able to raise funds by issving bonds if a
domestic credit markel is well esiablished. However, if this kind of credit market is not available,
Vodokanal needs to look to other parties for financing. In any case, this would require financial

stability and some form of guarantce by the government, elc. so that loans can be obtaincd.

4) Introducing Investments in plani and equipment aiming at improving the efficiency of

business operations

Investments in plant and equipment should be undertaken with a view to improving the

efficiency of business operations based on the measures designed in the first stage.
§) Introducing a computer system to achieve labor-savings automation

A compuier system aimed at achieving labor-saving awtomated should be introduced based on

the plan designed in the first stage.

6)Examining and implementing an organizdtion_ which can fake responsibility for fhe

redundant personnel

It is anticipated that a large number of personngl would be redundant as a result of the changes

mentioned above. Therefore, the following measures could be taken (o cope with these situation:

i} As a result of iniprovcmcnts in management, redundant personnel could be absorbed into
newly established or expanded sections. The following seclions can be identified as newly

cstablished or expanded:

- Cost management section
- Capital section

- Accounting section
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- Information management section (compuling seclion)
- Central monitoring center

- Public relations section

- Water qualily research section

- Environment section
il) Introducing a retirement system

7} Financial stability of Yodokanal

As a requirement for privatization, the financial condition of Vodokanal must be stabilized by

implementation of the reforms outlined above.

{3) The Third stage — Self-supporting operations and examination of privatization
1) Examination of privatization and holding deliberafions with the unions

Any decision on privatization with the implication of forming joint-stock companies will require
much circumspection. These issues would raise significant problems in reaching agreement with

the various unions involved.
2) Technology iransfer not enly with other ciiies but also with other countries

It can be safely said that the original goals in reforming the water works business should have
been achieved by the third stage. By this time, it should be possible for Vodokanal to transfer
technology not only to other cities in Uzbekistan but also to other countries, thus making vse of

their experience.

7-1-11



7.1.4  Seolution to Each Factors

Detailed factors are stated according o the faclors as follows.

Whole solutions

g

Financial Solutions New Tariff | Introduction of | Public Operation  And
And Charge Policy Computer Participation Maintenance of
Managerial Collection System Water  Supply
Solutions _ System
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e 7.2 Finance and Management

7.2.1 Current Issues
As presented in Fig. 3.6.1 and Fig. 3.6.2 and as outlined in 3.6 Summary of Tashkent cily Vodokanal,
the current issues of Tashkent city Vodokanal regarding finance and management may be roughly

classified as follows.

1) High volume of consumption by the population
2) Cross subsidy

3) Incomplete self-supporting system

4) Shortage of cash for salary payments

5) Low awareness for accountability

6) Inefficient operating activities

7.2.2 Proposals

As countermeasures for these current issues, we considered several proposals which are summarized as

follows:

(1) Reconsideralion of procedures regarding installation of meters
(2) Conservation of water
_(3) Management
1) Introduction of reserves
2) Clarification of rcsp-onsibiiilics between the govermment and Vodokanal
3} Improvements in Management Conlrol
_ 4) Increase in staff ( employee) motivation
5) Improvemen! in services
6) Improvement in Compuler System
{4) Teclinological poinis
3; {5) Technology lixchange Meetings

{6) Countermeasurcs for redundant employces
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(7 Exicroal Factors

7.2.3 Detail of Proposals

(1) Reconsideration of Procedures Regarding Installation of Meters

D

2)

Cost

In Tashkent the users currently buy the meters, and related regulation officially issued by the
Mayor states that payment should be completed within one year of purchase. Chirchik is also
following this system. Basically, it would be preferable if the local government were to buy the
meters and lend them to the users through Vodokanal. In such case, the total cost would be

covered by the water tariff generally and gradually.
Technical problems

There arc cases where waler is supplicd to an individual house through multiple pipes. Inthe end,
a one house - one water pipe system would be ideal. Thercfore, an estimate of the costs is
necessary 1o make this possible and to solve any problems that may occur during this period.
Furthermere it will be necessary (o make new laws in this respect. Bven if a multiple pipe system
is approved in order to obtain a higher tota} consumption of water, there shounld be a difference
between a shingle pipe and a multiple pipe system. Furthermore, those who db not cooperale in
the collect the total water consumption will be penalized, In the case of apar!meni bui'ldings, one
water pipe system shared by a number of people is recommended at first and this will evémually
lead to a one house - one waler pipe system. As for the payment of water tariffs, it will be based
on the number of family members. The details will be determined by Vodokanal. Itis necessary
to elect a leader at each apariment building who will control the water usage and saVihgs. Since

self-government is already existence , we should utilize this principle.
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(2) Conservation of Water

At present, Vodokanal is making an effort to promote waler conservalion among users. The tariff
collection is based on a revised tariff table after the installation of meters. Yhose who inslalted
meters can expect great savings in their water consumption. However people are required to save

much more water.

To gel the public to understand the necessity of water conservation information, the disclosurc of a
summary of cosls, enlries on invoices and newspaper articles on clectricity quoting various

international figures are required.

Collection of more data and a further analysis of water consumed during the night so that an
excessive amount of waler is not be used at night by Vodokanal (cspecially in Tashkent) is also

necessary.

{3) Management

1) Introduction of Reserves

Let the public gain a clear understanding of the concept of reserves, The new tariff system is
based on 3 year total costs. Thercfore, initial funding is abundant, but a separate reserve should
be kept for fulure wage payments. Parameters used at the time when the new tariff system was

set up should be uscd for this gradual payment.

Introduce tariff provisions for large and medium-scale maintenance and repair costs. Eet

Vodokanal make an estimate of future repairs.

The current deprcc:auon eXpense based on acquisition costs is too small to rcplacc the water

supply fac;lmes due to recent mﬂauon Allhough it is sald that lhc Govcmmcnl of Tashkent will
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reconsider provisions for replacement costs and large scale repair costs by 2010, it is necessary lo §

evaluate fixed assets and to reflect the necessary cost of reserves in the water fariff.
2) Clarification of Responsibilities belween the Government and Yodokanal

Currently, new investments for the expansion of facilities and large-scale replacements are made
by the government. In the future, however, Vodokanal needs to reserve capital, the reason being

that it is a water supply organization which must function n a sclf-supporting basis.

On the other hard, budget organizations under the government control costs relating to the social
safety net, and walter tariff exemption for cerlain enterprises under government policy. The
unpaid receivables of these budget organizations should be paid by the government, and not hy

Vodokanal.

It is necessary to revise the present tarifl system if Vodokanal is to take part in any investment %
program. A revision of the tariff system is required. Al first, Vodokanal will pay a cerlain

percentage of the investment, The government will set up a special account for this purpose.
3} Improvements in Management Control
Management accounting should be employed.

Currently no managcmcm'targci figures or indicates have been dczcrrﬁined. The Vodokanal
comparcs actual costs with budget costs and tries to control expenses by keepi'ng to the budgel.
However, Yodokanal has not established the standard costs and thus even if actual costs exceed
budgel costs, YVodokanal substantially cannot analyze the reasons for the ovc.m.m; Aé aresult, an
analysis done by classifying cost into \.fariable. al.ui | fixed cbsls has not 'beeir-l .carried aut.
Vodokanal says that they uaderstand that it is necessary to analyze the coslts as outlined above,
but it is difficult to establish standard costs, especially slandérd Vprices due to the high rate of

- inflation. We believe that cost analysis is importiml to piovidc feedback on the business
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operations and to improve operating cfficiency. As itis neccssary to cslablish standard costs for

an cffective cost analysis. We propose the following:

i) Vodonakal should employ the management accounting as a mentioned above, and classify
the differences between actual costs and the budgelt costs to the price and guantily differences.
Generally speaking, a quantity difference indicates operating efficiency and the Vodokanal
can improve its operations by analyzing the quantity differences and feeding this data
regarding operation back fo cach department.  As a result, if Vodokanal succeeds in
improving business operations and can achieve certain business targets, the benefits from the
improvement should be relurned to the employees or to the users. Employees would be given

some incentive if this system were adopted.
i) In addition, information on this process should be disclosed to the public.

iii) In order to carry out this type of analysis the Department of Capilal Construction or the
Planning Depariment should be expanded or a new Cost Management Center should be

established.

iv) The present sitvation of the water supply facilities should be ascertained. In particular, a

thorough assessment of the aggregate amount of the water supply needs to be undertaken.

v) Drawings nced to be organized and retained on file. For shorlage and retrieval,

microfilming might be considered as an ¢plion.

vi) The system for disclosing information regarding Vodokanal’s business aclivities should
be improved. This can be achieved by publishing a newsletter and an annual report. An
awateness of the publicalions and methods of disclosure employed in foreign couniries would

be useful for Vadokanal to iniprove disclosure.
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vii) Tariff collection is a difficult for Vodokanal from the viewpoint of workload and cost, On %
the other hand, the introduction of an advance payment system would decrease the workload
of tariff colleclion. If Vodokanal offers a discount for advance payment, the number of users
who make payments will increase. Thus discounts are used to make advance paymenls as

sltractive option.

viii} The aggregate amount of cash collected in advance and accounls receivable should be
kept separate. At present, Yodokanal nels amount of advance payment against accousits
receivable and as a result, these figures are not correctly presented in the balance sheet. It is
necessary to segregate these figures in order to accurately ascertain Vodokanal’s financial

posilion.
4) Increase in staff ( employee) motivation

i) Uniforms are provided to all staff in Vodokanal, ;This gives the staff self-confidence. This %
also ensures safety as staff and outsiders can be clearly distinguished. Morcover, any claims
from the community can be dealt with prompily. For these reasons, the uniforms should
display a logo and should be a distinctive color. Ideas oﬁ selection can be collected from the

community so that mutwal understanding is deepened.

ii} A system should be fmplemcmed to encourage suggestions from the staff which would
mofivate them. Compensation for such suggestions could b given in cash or through a point
system as a further incentive. Vodokanal says there is already a similar organization within
Yodokanal. If this is the case, it sinay be necessary to improve how it function. . i would be
vseful to consider the incentive sysiems melhads employed in foreign countries to imﬁrove

the suggestion referral system of Vodokanal.

iif} A new section to examine suggestions offered by employees will be sel up.
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5) Improvement in Services

As a result of revisions to the tariff table, the water tariff will increase, Thus, it is necessary {o

improve water services as follows for increased utility charges:
i) A section to listen customers’ comments set up to improve the customer service.
ii) A public hearing on the revision of the tariff should be held in the community.
iii) As a result of our questionnaire, it would appear that many users have complaints and are
concerned about the cloudy appearance of the water, Thesefore, a report on water quality for
the end users is extremely urgent. A survey section should be formed.

6) Improvement in Computer System

Ideas for the improvement of the computer system are outlined in Chapler 7.5.

{4) Technological points

Ideas for technological improvements are outlined in Chapter 7.7,

(5) Technology Exchange Meelings

In order to implement suggestions, technology exchange meelings involving both management and

technical experts should be held on a quarter or semiannual basis between Japan and Uzbekistan.
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(6) Countermeasures for Redundant Employces

Employees who become redundant to the plant operations are incvitable due to the decrease in the
volume of water consumption in the future. We were informed that there is no age limit system

Vodokanal.

Vodokanal should not keep such redundant employees from a financial view point, however, il may
be difficult tlo lay them off because of the existing labor fegislation. On other hand, Tashkent
Vodokanl entrusts tariff collection and repairs and maintenance of apartment buildings to the JEK
and Tashkent City Vodokanal pays the cost 50% of the collected tariffs as repair and maintenance

fees and 4% as collection fees. We proposc the following countermeasures for surplus employees:

1) Discontinue entrusting repairs and maintenance to JEXK. Tashkent Cily Yodokanal should
have redundant employees do repair anﬁ maintenance in stead of JEK. Tashkent City Vodokanal
will have to prepare a training program for the redundant employees so that they can change jobs. %
A Repair and Maintenance Depariment should eventually be spin off as a private company in the

future.

2) To introduce the retirement system

" * External Factors

The points below are external environmental factors related to (he water supply project, although

they exceed the scope of our suggestions.

1} The present sitvation of the double exchange rate should be eliminated, in order to reconstruct
indusiries and improve the financial system. [t has been eslimated that this problem can be solved %

by the year 2000.
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2) 1t is necessary to improve the banking system and to promote to the opening of bank accounts by

the general public,

3) Itis necessary to introduce and improve the bond market and the stock markel for the promotion

of venture business or the privalization of stale-owned enlerprises.

4} In order to foster the prowth of the computer industry, improvement of the leasing market, the

- protection of intellectual property rights and the strict taws for preventing hackers are necessary. A

program for technology exchange and meelings to recruit technicians would also be desirable.

5} The entirc communications infrastruciure needs to be upgraded. At this point, satellite

communication, mobile telephones and “intelligent” terminals can be introduced.,
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7.3

Tariff Collection

In this section, the Study Team proposes the improved {ariff collection procedure.

7.3.1

Improvement Plans on Business Procedures Which Enhance the Effectiveness of Computer

Systems

Al first we propose some improvement plans on business procedures which will enhance the

effectiveness of use of computer systems.

(1) Specialized Staff

Currently at Tashken! Vodokanal, one controller provides most of the services for a padicular
user in terms of tariff collection, namely, meter reading, billing and tariff collection. We observe
that this system is hazardous in view of internal conlrol. If the meter installation plans
substantially advance and more than 120,000 water meters are installed for population users, it

will be necessary for Tashkent Vodokanal to do their business more efficiently.

We propose that tasks of controllers be separated according to business functions and thal

controllers be specialists in terms of the business function.

1tis not only for efficiency but also for internal control (o separate workers who read water meter
and workers who collect water tariff. It is a common principle for a medium or big company to
assign different persons for billing and repayment respectively, in order o prevent fraud or
innocent human errois. We therefore propose that the tasks of the controllers be reviewed and
separated into meter reading and tariff collection for purpose of preventing fraud and innocent

human errors.

The Water Sales Department is now separated into four groups, namely, industry, communal
service, house, and aparlment. We propose that these groups be unified and that staff be re-
assigned to several sections on the basis of business functions, because we believe that the job

rolation can trigger off more dynamic improvements.
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In case of Tashkent Vodokanal, however, we think it will not be too ineffective to keep the groups
on the basis of user category and to read water meters by each group, because public transport is
abundantly available and there are so many users in Tashkent. Therefore we propose the

specialist systen1 on the basis of the business function in each group of user category.

Currently there are about 1,000 indusiry vsers in Tashkent. Taking into consideration that ten
conirollers currently assigned for industry users read water meters in 20 working days (1 month),
we eslimate that one controller reads only 5 water meleis per one day. But if each house is
equipped with a water meter in future, the number of waler meters will be approximately 111,000
There are 15 controllers for house users now. If they read water meters once a month, one
controller has to read 370 meters per a day. If they read mefers once a quarter, one controller has
to read 124 melters per a day. We propose that the number of controllers for meter reading be

reviewed and adjusted according to the number of sites visited for meter reading.

In addition to the job restructuring as staled above, we also propose that all contrellers be trained
to be specialists for a particular business function. I{ there is a standard method of installation and
reading of water melers, it will be easy to change staff in charge of meter reading for industry to
meter reading for house. In case the staff in charge of billing is transferred to meter reading,
Vodokanal should train the staff how to read meter. But if the staff is already specialist for meter
reading, Vodokanal should not train him and can expect him big effect. Specialization of

controller is also effective in personnel management.

(2) Standardization of Water Meters Insfaltation-

For the effective meter reading, it is essential that the standardization pertaining to water meter

. instaltation should be established.

First, we propose the standardization of installation sites of water meters, We propose that the
water meters be basically installed outside houses or buildings, so that the staff in charge of meler

reading can do their work, even if the user is away from the house or building. It is however
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important (o maintain the security of waler meters (o prevent robbery. We then propose that each §

meter be covered and locked.

Secondly, we propose the standardization of method of water meter insiallation. The
standardization rule should include the appropriate position of water meter, taking into account
the casy meter reading, maintenance and cxchange of the water meter. It is also necessary (o

request the user to facilitate the meter reading to access, e.g. not to put items beside the meter.

We believe that the method of water meters installation should be standardized prior to the actual
implementation of water melers, otherwise the repair and exchange of installed water meters will

burden Tashkent Vodokanal in fulure.

In view of efficient meter reading, method of waler melers installation should not be modified
according to the special conditions of particular users. Fstablishment of standardization will
enable the staff in charge of meler reading to serve any users - not of one user catcgory - at %

particular area,

(3) Frequency of Meter Reading
At the current situation, the meler reading is conducted every month for industry and communal
service users, every quarter for population users. Namely, the frequency of meter reading is
different depending on the user calegory. In consideration of effectiveness, all meters should be
read by the same frequency, cvery month in the future. We however conclude that the current

frequency should be maintained at the initial stage of meter installation plans.

According to the questionnaire survey, it lakes one controller about 25 minutes on average (o
read waler meter for an industry or communal service user. If it is abolished to read water meters
in presence of vsers, and it is established to standardize water meters installation to use hand-held
terminals for meéter reading, ele, we estimate that it will take one controller only 13 minutes to
read waler meler for an industry and communal service user. One staff in charge of meter reading @f

wifl be able to read 23 meters per one day. There are about 10,000 industry and communal
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service users, Vodokanal needs at least 23 staffs in charge of meter reading every month,

The sanme questionnaire survey showed that a controller for house users takes about 12 minutes
on average to read water meler per a user. Assuming the improvement plans similarly as stated
above, we estimate that a controller will take only 7 minutes (o read one water meler. If a
controller can spend five hours for meter reading, and two hours for travelling from place to
place, he will be able to read 46 water meters per onc day. If monthly meter reading is conducied,
Tashkent Vodokanal will nced 121 staffs in charge of meter reading, 61 staffs in case of bi-

monthly meter reading, and 41 staffs in case of quarterly meter reading.

Finally according to the same questionnaire survey, onc controller for apariment users (akes

about 10 minutes on average to read water meter. Under the same assumptions, we estimate that

the controller will be able to read meter within 5 minutes. Assuming that approximately 10,000

apariment buildings are equipped with water meter, we estimate that Tashkent Vodokanal will
need at least 10 staffs in case of monthly meter reading, 5 staffs in case of bi-monthly meter

reading, and 4 staffs in case of quarterly meter reading respectively.

Supposing that the number of controllers at Tashkent Vodokanal will not increase and that all
controllers take charge of meter reading, we estimate that the number of staff in charge of
industry and communal service users will be at least 21. The total number of staff in charge of
house and aparlment users is only 35. It will be impossible to read all water meicrs by the current

controllers only.

We suggest thal it is necessary to improve tariff collection procedures, especially meter reading
procedures. Taking into account the finance of Tashkent Vodokanal and the ability of users (o pay

al one lime, the frequency of meler reading should not excessively reduced. So our conclusion is

~ that meter reading for population users should be conducied once a quarier. In the next section,

we propose tariff collection procedures according fo this conclusion.
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Table 7.3.1 Human Resource

Indusiry Communal | House Apartment
Number of Melers 1,000 9,000 111,000 10,000
Meter Reading Time Per & User 25 25 12 10
{minutes); 1999
Meter Reading Time Per a User 13 13 7 S
{minutes); 2004
Number of Meter Reading Sites Per 23 23 40 55
a Controller & Per a Day.
Number of Staff for Meter Reading ; 3 20 121 10
Monthly Meter Reading
Number of Staff for Meter Reading; - - 61 5
Bi-Monthly Meter Reading
Number of Staff for Meter Reading; - - 41 4
Quarlerly Meter Reading

(4) Norm Users
While the meters installation plan should go ahead, norm users may be going to still exis!
although there are not many. It is thus necessary to make a gnideliﬁe of tariff coliection from

norm users,

We propose that norm users keep their bill for a whole year and that they pay the divided amount
every month. If a norm user pays in advance, the tariff will be discounted. Oppositely, if he pays

in arrcars, the penalty will be charged.

Since a norm user does not have a water meter, Vodokanal does not need to conduct meter
reading. Instead, we proposc that Vodokanal send a bill for the next year at the end of every year.
The sfaf( in charge of tarilf collection should check whether norm users have 'paid or nol. If a
norm user has paid in arrears or not paid yet, he should be imposed more penalty and earlicr than
the users who have water meters. In addition, the grace period before suéﬁénsion of water supply

for norm users should be shorter.

Regarding the norm users, we propose that Water Sales Department monitor them in view of
payment, not water consumption. On the other hand, il is important to request norm useis to have
keen awareness of water saving. In other chapters, we describe our proposals on education or

publicily of water saving, repair or maintenance piping and equipment, and so on.
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(5) Apartment Users
Regarding the apariment users, il is betler to install a water meter at a1) apartment hovsehold in
the future, but in short term we propose that a water meter should instatled at all apartment
buildings so that Tashkent Vodokanal monitors each building’s water consumption. Vodokanal

also should control all water meters thal are installed for whole apartment building.

We propose that Vodokanal make a contract with representative (probably JEK or the apartment
council) which collects tariff from each housechold user. Yodokanal will read meter instalted at
apartment buildings, and divide the total water consumption by number of houscholds of the
apartment. The water tariff per household will be estimated by the divided consumption. Then
1he total tariff of the apartiment will be calculated by multiplying the water tariff per household by
the number of households. The reason why the tariff calculation will be so complicated is that the
proposed lariff table is progressive, and the apariment users would have (o pay comparalively
more amount of water tariff, than the other users, if the total consumption amount would be the
basis of tariff calculation. Vodokanal will then collect tariff from representative according to the

schedule of meter reading.
7.3.2 New Tariff Collection Procedures

In this seclion, the Study Team describes our proposals on not only installation of compuler systems at
Vodokanal but also effective work and impravement plans of quality of works by using compuler

systems.

The proposed procedure is based on the improvement plans described in previous section, as well as

some other factors which are scheduted to almost complete in 2004.

The fundamental policy in establishing the appropriale tariff collection procedures is that simple lasks
should be automatically operated by using the computer systems as much as possible. Namely the

human resource should be allocated on more important tasks which cannot be done by a compuler;
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planning, decision making ctc. The computer systems should be used strategically, not just as a data

storage.

(1) Apptication for Water Supply and Change of Condition
We propose that Vodokanal establish a new section, Customer Service Desk, which will process
applications for water supply and the change of user’s conditions. Customer Service Desk will
also reeeive the information about faulty of water meters, pipes, or other equipment froni users,
answer the queries regarding the tariff, collect requests to improve qualily of supply waler and so
on from users. One of their key works will be receiving application for water supply and change

information of user’s condition.

Customer Service Desk should cover all wsers — indusiry, communal service, house and

apariment,

1) Application for Water Supply
We propose thal a parlicalar form for application for water supply be prepared at Vodokanal,
New users should come fo Vodokanal, fill the form including the date to start using water and
submil it to Customer Service Desk. At the desk, a simple check should be carried out. If all
informaltion is appropriately filled in form, the staff should input the information into the
computer system subsequenily. At the same time, the computer system automatically should
issu¢ the user number uniquely allocated for the user. This user number will be a key item in

the compuler system.

We propose Technical Department be also able to access the compuler data provided by the
users. Technical Department should check the data every day and mnake a plan io visit new
users who have applied for water supply. The stalf at Technical Department will visit the user,
open the water plug, inspect water meters, and seal the meter on the requested stariing date to

use supply water. .

If a user consteucts a new house or a building where a water meter should be equipped, the
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user should discusses the meter installation, piping and water cquipment and ether techaical
matteis with Vodokanal in advance, After that, Vodokanal should install a water meter
installation. On the first day to use water, Technical Departent should do the

aforementioncd tasks.

After all procedures are finished, Technical Department inputs information including the date

and figures indicated by the water meter.

2) Change of Conditions

The procedures of change of user’s conditions are almost same as those of application,

We propose that a particular form for change of user’s conditions be also prepared at
Vodokanal. The user should visit Vodokanal, fill in the form and submil it to Customer
Service Desk. At the desk, a simple check should be carried out. If all information is
_appropriately filled in the form, the staff should input the information info the computer

system subsequenily.

If change of conditions requires éctio_ns by other depariments, Customer Service Desk should
distribute a memorandum which is printed out from computer system (o the departments
where appropriate aclions should take place. After they finish processing, they should return
the memo (o Customer Service Desk after signing il Customer Service Desk should input

information and the user condilions will be changed in the computer system.

{2) Meter Reading
In this seclion we propose the meter reading procedures, which will be operated by the staff in
charge of meter reading at cach group categorized by users: We also propose the staff in charge of

meter reading should be assigned for almost fixcd users and ar¢as to read water meter,

1) Preparations

.- The frequency of meler reading for house and apartment users should be once a quarter. So

7-3-8



whole Tashkent area will be divided into three arcas. It is imporlant to equalize the number of
users and estimated collection amount of water tariff at each area. Bach area is divided into
the number of staff in charge of meter reading. So meler reading of one area is finished in one
month. This master plan for meter reading should be inputted into the computer system. The

computer system will make automatically schedule for each staff.

The staff in charge of meter reading should follow the schedule produced by the computer
system. They should visit Vodokanal every morning and check their own schedule and the
area for meler reading. They will then confirm the information on users whom they are

scheduled o read meter on that day and download it to a memory card of hand-held terminal.

2) Meter Reading at User Sites

The staff in charge of meler reading should input the figure indicated by the water meter inlo
their hand-held terminal at the user sites, They will then print out a slip specifying the results
of meter reading, and leave the slip in the wsers post. The slip should not be used as a bitl but

only as a notice of meler reading.

If malfunction of waler meter or water robbery is discovered, the staff should not read the
users meler and do appropriate weatment accordingly. He should then write down the
siluation to process at Vodokanal office later. It will be necessary to prepare a manual baok to

process irregular cases and provide staff in charge of meter reading wilh necéssary training.

3) Post-processing

After staff in charge of meter reading finishes his schedule of meter réading for a day, he
should upload the meter reading data accumulated in memory card of hand-held terminat to

the computer system at Vodokanal,

After data is uploaded, validity checks should be conducted by the computer system, for
example, whether the result of meter reading is too big or small, whether the water

conswnplion decreases or increases oo much compared to past records, The computer system
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should print out the list of such data that is supposed to be invalid. The staff in charge of meter
reading should then research and correct the figore if necessary. If the tanff is adjusted, a new

bill should be sent to the user as soon as possible.

If any breakdown or malfunction is discovered, staff should input the information into
camputer system according to his note. Technical Depariment will then be able to identify
where repair is required. After the repair, the department should update the data on the
computer system. On the other hand, other conditions which do not refate to Technical
Department should be printed out from the computer system by staff in charge of meter

reading. The printed fist shouid be distributed to relevant departments for their treatments.

We propose that the departments which will not access the compuler systems inform the staff

in charge of meter reading about the treatment to facilitate him to update the data.

(3) Billing
We propose that billing procedures be undertaken by dedicated staff who should print out the
bills specifying water tariff calculated by the computer system according to meler reading results,

and distribute the bills to users. For norm users, the staff in charge of billing should distribute a

bill for the whole year to them once a year,

In the fulure, when the number of user who pays water tariff through his bank account increases
or the average personnel expense in Uzbekistan increases, we propose that Vodokanal should

mail bitls to users instead of human disiribution,

1) Users with Waler Meler
The tariff should be aufomatically calculated by the computer system according (o meler
reading results accumulated in computer system. Only confirmed data should be only
processed for calculation. The computer sysiem should also calculate the exemption and

discount of water tariff so that staff will not have to carry oul complicated calculation.
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However the staff should cheek the changed tariff amount which is led by the irregular list,
broken meter or equipment, etc. The staff checks whether all treatments are appropriately
done or nol. In case of changing tariff amount, the staff in charge of billing should send
correct bill to the user as soon as possible likewise the correct slip by the staff of meter

rcading,

The computer systein should aulomatically determine the date payment due. The computer
system should print out a bill specifying a tariff amount and payment due. Then the staff in

charge of billing should disiribute bills to all users.

2) Norm Users
The staff in charge of billing shou!d distribute a bill for the whole year to norm users nearly at
the end of every year. The bill should be composed of monthly payment slips, bi-annual
payment slips, and an annual payment slip. If a user pays the tariff bi-annually or annvally in

advance, his tariff amount should be discounted. %

MNorm usets can also choose awlomatic bank transfer facility optionally. In this case, the staff
in charge of billing should print out notice of deduction from use}’s bank accouni from the
computer system and distribuie them o the users, instead of sending a bill to users. The
frequency of sending the notice should tally with that of mefer reading, i.c., every month,

every six months or every year.

3) Automaiic Transfer Facilities
Supposing that the financial systems in Uzbekistan develops and more people have their own
bank accounls, Vodokanal should urge the users to ulilize automatic transfer facilities. If a

user applies it and pays all the amount by the due date, his tarift should be discounted.

For the automalic transfer facilities of walter lariff, a user will have to open his own bank
accounl. Becavse increase of bank accounts might satisfy with bank, Vodokanal should urge

the users to ulilize automatic transfer facilitics and negoliate about transfer fee with bank.
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Moreover, we propose all other public service organizations including gas, electricity, and
tetephone should cooperate with banks to promote the antomatic transfer facilities of public
charges. The cooperation should contribute to establish financial and banking system all over

Uzbekistan.

{4) Receipting
In this scction we describe the proposed tariff collection procedures. We propose that the tarif{
collection section collect water tanff from all of four user groups. The staff at collection seclion
should not visit the users to collect tariff, and process automatic transfer facilities and payment at

bank or post office.

Without cooperation of banks, it will be impossible to exchange payment orders and information
on laniff colleclion by clectronic data between Vodokanal and the banks. Currently, paymenl
orders and information on fariff collection are printed out from the computer systems at
Vadokanal and banks respectively. By using the data kept in each compuier system, we believe

that it is comparatively easy to realize the digital data exchange.

1) Dispatching Digital Data to Banks
Firstly, tariff collection section should download the inevitable information aboul automatic
transfer facilitics, including user code, bank account code, transfer date, tariff, and order

number into a magnelic tape or a floppy disk several days prior to the tzansfer date.

There will be a need o implement the sufficient security measures for this procedure because

a large amount of money will be involved. For example, the stalf who will process this task
“shouid have a special password allocated only for this work. The two stalf should attend the

operation of electronic dala for the internal control.

The staff should then bring the elecironic data fo banks for their processing.
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2) Recelving Digital Data from Banks
The users who do not utilize the automatic transfer facilities will pay at bank or post office
according to the distributed bill. Vodokanal should discuss with banks or post office about
casy way lo pay for users. When the user pays at bank or post office, he does nothing but
telling that he is going to pay water (ariff. By only telling that, the money should be

transferred to the bank account of Vodokanal.
Vodokanal will then be informed by the banks that the user has paid at bank or post office.

The tariff coltection section will get the cash-in information from bank by electronic data. The

cash-in information should include user code, user account code, tariff, and cash-in date.

After the data is transfeired to the computer system, the balance of user accounts will be
checked. If the amount of cash-in matches wilh the credit amount, the balance will be
antomatically cancelled. Otherwise, the staff in charge of tariff collection should print out the
list of unmatched credit data from the compuier system, for further investigation and

appropriale action.

(5) Qutstanding Tariff Control
We propose that the tariff collection section monitor the cash-in information before and after due
date, while the staff in charge of outstanding tariff control should deal with outstanding tariff

over the given days after due date.

1) Overdue Conirol
After due date of payment, the computer system should automatically print out the payment
list, notification of overdue, and request for payment. The staff in charge of outstanding tariff

coatrol should bring the notification to the users to vrge them to pay the outstanding tariff.

The outstanding users should pay penalty, which will be spccificd in the notification of
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overdue and request for payment. The implementation of penalty implies two things. The first
is that the cost of outstanding tariff control should be shared by outstanding users who are the

cause of the cost. The second is that penally will promaote smooth tarif collection.

During the cerlain period, the staff in charge of outstanding tariff control should print out the
list of outstanding users and notification of overdue, and request payment from the computer

system. The staff should visit outstanding users with the notification every day,

Afier the period, the staff should visit the users lo request payment several times. Even if the
user has not paid, then Yodokanal should submit the final request to the user. After various
factors are examined, for example, user’s willingness (o pay or partial payment, water supply

should be suspended.

2) Important Confrol
In addition (o the ovistanding lariff controls as stated above, the computer system should print
out a credit aging list covers from the credil occurrence day 1o present day and the breakdown
table are printed out properly from computer system. We propose the chief of outstanding
tariff control should treal the more imporiant outstanding by using the aging list and the
breakdown iable, instead of routine outstanding control. Namely the chief conducts

emphatically the more important outstanding control - older or bigger outstanding tariff.

(6) The Accounting Information, Reporting
We propose that the regular reports, lists and accounting dala be processed automatically by the

compuler system.

1} Accounting Information

We propose that the accounling and financial data be transferred automalically to the Prime

Cosl Calculation System (Accounting System) every day.

At the time of procceds marking, water tariff is automatically calculated according to meter
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reading data whose status is determination. The total tariff amount for onc day should be
iransferred to the Prime Cost Calculation System as journal of account receivable and sales, If
a user has paid in advance, the same amount should be reduced from account receivable and

transferred to the Prime Cost Calculation System.

At the time of cash-in, the computer system should check the account receivable, make
jowrnal and transfer it to the Prime Cost Calculation System. If a user has paid miore than the
amount of account receivable, the advanced received journal is made and also transferred to

the Prime Cost Calculation System.

The computer systems should process the above tasks, so that the siaff of Water Sales
Department will be able to submit the accounting information every day without doing any
tiresome procedures. We also suggest that the staff had befter check the total amount once a

nionth.

2) Reporting
The computer system should have reporting function including the list of sales, account
receivable, and cash-in. These lists should be printed out regularly as the compuler system

will have a capacity to produce them timely and instantly.

We also proposc thal the compuler system have function of exporling data {o package
software, on condition that sulficient security measures are implemented. Vodokanal can do
readily strategic works e.g, plan and achievement analysis, iranagement index analysis, and
other analysis by using download function and lable calculation packaged software. It is
useless, however if the staft can not use the package software. We propose the computer

training for cnd users should be conducted.
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