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APPENDIX F UNACCOUNTED FOR WATER AND PIPELINE SURVEY
1 INTHODUCTION
The Terms of Reference (TOR) for the present study suggests that :

(a) A survey to assess unaccounted for water (UfW) be undertaken

(b) Assessment of pipelines in the City supply system be completed.

The UfW survey is to be completed in 2-3 townships which are representative of the water
supply system in Yangon City, The pipeline assessment will cover the transmission and

distribution systems in their entirety.

The aim of Appendix F is to prescnt the procedures as well as the results obtained from the two

investigations as mentioned above.
2 UNACCOUNTED FOR WATER SURVEY

After making an assessment of the present situation with respect to UfW in the different
townships and in considering the availability of time to plan and complete this survey, the study

team decided to undertake the exercise in 3 townships.

The purposé of this Appendix is to present the methodelogy for the survey as well as the results

of and conclusions from the survey.

A brief account of the water distribution system in the City is given as a background note.
2.1 LAYOUT OF THE DISTRIBUTION SYSTEM

The pipeline network in the City comprising of transmission mains, distribution pipes and
service lines can be considered as a simple system (Figure E.1). In this network, the distribution
lines branch off from washout and air valve in the transmission main pipe (Photo E.1). In
general, each distribution line eventvally supplies water to several service lines on the
downstream of the system. The service lines prbvidc water to customers either to individual

households via a pipe in the house/compound or to groups of customers via a communal tank.
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Figure F.1 Sketch of Pipeline System in Yangon City
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Photo F.1 Branching Off Distribution Lines from Transmission Mains

ranch Off from Air Valve

The study team observed what is called as “spaghetti service pipes” in some areas of the system
in that that several service pipelines exposed on the ground are laid in parallel to cach other
(extreme right photo in Photo F.1). Furthermore, leakage survey group in JICA study team

found that there is small in number of valve installed in Yangon.
2.2 THE METHCGDOLOGY

2.2.1 Selection of Model Blocks
In accordance with the TOR for the study, the first task was to identify 2-3 townships which are
representative of the distribution system. The study team employed two criteria to select the mode!

blocks as listed below:

*  Area of a township receiving water for 24 hours

®  Area of a township where water pressure is high
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The manner by which the above criteria was assessed is explained below.
(1) Area receiving 24-hour water supply
The starting point for this investigation was to establish the flow of transmission mains in

the City (Figure F.2).

Figure F.2 The Flow of the Transmission Line
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Accordingly, two arcas (in townships of Bahan and Yankin) where the water pressure was

high were selected,

Areas from the down town were not selected as a model block due to the following

reasons:

- The down town area docs not receive 24 hours of supply

- The system’s pressure is low in the area

- The lack of detailed information on the pipeline system in this area

- Difficulty that would be encountered in undertaking the investigation due to

higher volume of traffic in this area,

(2) Characternistics of four selected model blocks

Given below are the characteristics of the four model blocks selected for detailed

investigations.

a. Inseintownship

a

This model block is located in the northern
suburbs of Yangon. It is a lower-middle class -
residential area.

Nearly 100% of consumer in this model block
have paid water bills by meter reading.

Water is being supplied to this model block via
a pipeline which branches off 66-inch
transmission line, _
The distribution pipelines in this model
block are GIP laid 3 years ago.

This model block is located in the center of
Yangon, and it represents a middle class
residential area, _

Distribution pipeline which supplies water to
this model block branches off the 42-inch
transmission line.

The material of the distribution pipelines in this
model block is CIP laid 30 years ago.

F-4
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¢. Bahan Townéhip

* This model block is also located in the center of
Yangon near the Kokine rescrvoir.

* The water uscrs consist of a mixture of
commetcial and the upper-middle  class

customers.

FiTrait
EERS
L

* Water supply pipeline to this block branches off
an 42 inches of transmission line from Kokine
reservoit,

* The pipelines in this model block are made up

of CIP laid out presumably some 50 years ago.

*+ This model block is also located in the center of
Yangon. The area consists of apartment houses
along the street. Tt represents a  lower-middle
class residential area.

+ The distribution pipeline branches off the

42-inch transmission tine.

* The pipelines in this mode! block are made up
of CIP laid out some 70 years ago.
* The southern border of this model block

experiences water supply limitations.
Location map of each model block are shown in the Figure F.3.

After conducting the investigations in Bahan township, the network in this area was
found to be in operation in a complicated manner. The officers in-charge of operations in
these areas could not supply correct and reliable information in order to cxpiain the
abnormal behaviour of the flow distribution. Hence, the results from the investigétion in

this model block do not show the actual data pertaining to UfW.

F-b
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2.2.2 Preparation Work for Measurement
First, the consumer lists in the selected model blocks were prepared (Tables F.1) whereas the

detailed maps of modet blocks are found in Figures E4.

New domestic meters were installed by YCDC staff for those customers without a meter {ic. flat
rate customers and free customers such as monasiery). Similarly, the defective meters were

removed and new domestic meters were installed by YCDC staff. (Photo F.3).

Photo F.3 Installation of New Domestic Meters

To measure the accurate inlet volume, a part of existing pipe at thc measurement point was

replaced with a new pipe as shown in the photo below.

Photo F.4 Replacing Part of Existing Pipeline with a New Line



Table F.1  Consumer List of Model Block in Yankin

3
K5

No, of

WulT

Pipe

Replstered

Traleisa

Hasehield Nunsc Address Fority | Woie “B‘::‘llt:m Piarsetsr | Mter o, | V1ACCH | APrIE 1 May  fh o
1 [U Than Aung No,60 Parami. 8. Ward 5 Yes Goad 1 940683 35 255 87 3222
2 |U Myo Myint No.58 Parami, 8. Ward ? - " " 0844 106 120 | saos
3 [USein N0.66 Parami. §. Ward 3 " ) " 060704 70 105 59 4857
4 U Win Lwin N0.68 Pasmmi. 8. Wasd 5 } " I 70761 51 0o He | 3895
5 |Daw Khin Nyein No.54-B Parami. 8. Waid 6 - Delective] 1" 2073 g 100 60 AVERAGE
6 |UWin Lwin No.68-B G;:\l Kaw Mying. 8. Ward 5 " Good | 70020 78 20 1o £9
7 |Daw Khin Aye Ky Na.1 Gant Kaw Myint B-Ward 7 " b ¥ 963734 §7 a5 5 4287
§ U Myo Min Hwn No.1-A Ganl Kaw Mying .8-Ward 3 b “ " 064225 99 91 07 4073
9 {Daw Khin Than Ne.z Ganl Kaw Mying 8- Ward 3 - ) " 56425) 98 109 105 4536
0 |U Obin Kyaw 3.A Gant Kaw Mying .8-Ward 3 - " " | e | a4 62 65 | 60y |
11 |U Kyaw Op 1.B Ganl Kaw Mying AWar 5 " ) " | os16ss 85 30 33 4030 |
12 |U Soe Than No.3.C Gant Kaw Mying 8- Ward 5 ) " LA™ 1 90876 57 15 0 148D
14|\ Heoo Hiing No.5 Gant Kaw Mying .8-Ward 6 ) ) 1" | 963588 2 70 75 5574
15 [Daw Yin Kyi No.b Gant Kaw Mying .8-Ward 2 - Defeclive]  3/4" 963990 20 40 10 1304
16 Daw Shu: Yin No7 Gamt Kaw Mying .8-Ward 12 Good | 960758
17 |U Soe Win No.8 Gant Kaw Mying .8-Ward 6 ) ) 1 060395 | 66 8 [ 2111
i8 (U Hen Hiwe No.10 Gant Kaw Mying .8-Ward 2 " ) " | w2766 | 70 ki 3 1279
70 [U Khin Thein Mo.11 Ganl Kaw Mying 8- Ward 4 " ) I 70896 3 35 3 3204
21 |Daw Pyone Thwzn No.l Myitzu Lane 2.8-Ward 6 ) ) " 961735 | s 48 H2 | Mz
22 |Daw Wai Wai No,1.B Myitzu Lane 2.8-Ward 8 * " ™ 053885 125 193 120 5003
23 U KoKoGn No.12 Myitze Lane 2.8-Ward 6 - B 1" 70815 25 20 20 2109
24 |Dr.Tin Aung 2.0 Myitzu Lane 2.8-Ward 7 ) ) " 70928 30 35 0 184
25 {Daw Thein Thein Yi 2.0 Myitzu Lane 2.8-Wasd 10 - Defective 1" 50932 105 on 100 5334
26 U Thaung Tin 2.T7 Myitzu Lane 2.8-Ward 12 " - i 0590 85 50 0 636
27 |Daw Saw Kyi 2.0 Myitzu Lane 2.8-Ward a - - 1" 0958 53 5 40 279
2% |U Soe Tinl 2.0 Myitzu Lane 2.8-Ward 3 b 1" 14306
29 [Daw Aye Aye Thin 2.D Myitzu Lane 2.8-Ward 15 Construcll 1 20385
30 U Spe Thein 2.D Myiizu Lane 2.8-Ward 2 Defeclives 1" 50726
32 |U Than Aung 2.D Myitzu Lane 2.8-Ward 2 " 1" 50923
33 |U Myin Than 2.0 Myitzu Lane 2.8-Ward 5 ) I 20305
34 {U Khon Nausg Ne.S0 Myitzu Lane.?. 3-Ward 6 - Good " 951198 | 95 64 14 2294
35 |Daw Pyonc Thwin No.90 Myirzu Lane.2. 8 Ward 3 " 50843
37 [Baw Ky Ne.i9 Gant Kaw Mying 8-Ward 2 - ) " 962735 30 6% 7 961
37 U SeinHla MNo.19 Gant Kaw Mying B Ward 3 " " " 962038 20 29 0 1872
38 |U Kyaw Ome Ne.36-G Gam Kaw Mying 8-Wasd 4 " ) 3 | seiz1z { 28 30 i 1502
39 [V Than Htua No.36-G Gant Kaw Mying §-Ward 4 " " " 964732 36 34 31 1516
a6 |17 Hws Soe No.36-E Gant Kaw Mying §-Ward 4 " - 1" 960550 3 35 6 1003
41 |Daw Khin Saw New No.36-E Gant Kaw Mying 8-Ward 5 = Defective 1" 70622 15 32 25 £58
42 |U Mg Mg Aye No.26 Gant Kaw Mying 8-Ward 3 * " a4 960084 49 65 30 2103
43 |U Tis Win No.98 Gant Kaw Mying 8-Ward 7 " " B 961386 62 7% 30 63)8
45 [U Kyaw Thein No.3-C Ganl Kaw Mying 8-Ward 4 " " " 962839 54 k1 55 4022
46 |U That Hiun No.9B-B Gant Kaw Mying 8 Ward 5 " N I 961544 55 26 a5 2776
47 {Daw Khin May Si No.36-B Gant Kaw Mying 8-Ward 3 - " 1144~ 70963 40 52 45 4810
48 |U Shwe Than No.36 Gant Kaw Mying 8-Ward 5 " " I 174" 70755 53 61 61 2505
4% (U ZayYa No.l Gant Kaw Mying 8-Ward [ - - 1" 9604646 35 50 50 253
50 |Daw Khin Khin Sein No.2 Gant Kaw Mying 8-Wazd - " " 963330 2 5 55 589
51 |U SanThas No.36 Gan Kaw Mying 8-Ward 3 " " 1~ 70822 35 30 35 6629
52 |1 Win Thar Htay No.36 Ganl Kaw Mying 3-Ward 5 " ’ " 70766 10 20 20 1169
33 JU Aung Npwe No.3 Gant Kaw Mying 8-Wand 4 " ) " 963158 20 22 20 948
57 |Daw Khing Khing Cho No.5 Gant Kaw Mying 8-Ward 3 - " [ 963505 35 35 35 6310
59 jDaw Nu MNu Sein No.7Gant Kaw Mying 8-Ward 4 b i 1" 20006 [ 35 35 2147
61 1Daw TinHla No.101 Gant Kaw Mying 8-Ward k] - " 1 144™ 960265 g2 9] 57 1619
61 {Daw Aye Kway No.100 Gam Kaw Mying 3-Ward 6 " ) " 96031 55 40 35 750
64 {U Paw Hun No.104 Gant Kaw Mying 8-Ward 4 i " " 70802 48 36 50 15¢
65 {U Myim Thein No.130 Gant Kaw Mying 8-Ward 4 1" looig+ng
66 JDaw Khin Cho New No.15Gant Kaw Mying 8- Ward 5 - " 1" 962710 % 145 66 1475
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K. Tonrihuod Kanse Afdres o }Y\::?.‘:q r;:s\:{;:m e ] Revend | March | April | May 33%'%?:1

67 U Kyaw Kyaw Win ﬁ:)]1 Gant K‘u:\-';ying 8-Ward 2 " " i 0971 75 40 25 1493

68 |U Khin Mg Cha No.13 Gant Kaw Mying 8-Ward 2 T - 1 09600726 _1(; 4 % 1493

6% |Daw Khin Soe Win No.10 Gant Kaw Mying 8-\\::;5-- 1 ! " 1" 50987 70 31 0 1279

70 |Dr. Soe Min No.111 Gant Kaw Mying 8-Ward 3 " " I 2373 65 51 ‘ 14 589

71 |U'Than Mg No.10]1 Gant Kaw Mying 8-Ward il b " - 09108 &0 80 50 139

72 [Daw Khin Xhin Thein No.101 Gant Kaw Mying 8-Ward 5 " ! 1" 7473 82 o4 57 1619

73 |UZaw Win No. I Gant Kaw Mying 8-Wazd N 3 " * - 10660 15 15 13 1965

74 [U Thar Hrun Aung No, )11 Gam Kaw Mying $-Warnd 7 N " " §2618 55 61 61 840

75 jUHIa Than N0.297 Gam Kaw Mying 8-Ward 7 " " 1" 964557 40 {1} 15 42849

76 |Daw Tin Kyi No.167 Gant XKaw Mying B-Ward jLi] " " " 962467 100 135 7% 162

Tt {U Moe Kyaw Shwe N0,68 Ganl Kaw Mying 4 " " 1" TOOkL 120 120 100 0041
H?‘;Y G-;;I;;:;& No.68 Gant Kaw Mying h] " " 1" 0144 54 9] 46 622

80 |1 Hwn Aung Ne. 145 Gamt Kaw Mying § " b " LTAVE] 300 92 11 4451

82 |U BaHuay Ne.175 Gamt Kaw Mying 6 " * - 961686 2% 1% 28 2084

83 [Daw Aye Nu No.174.A Ganl Kaw Mying 5 " “ 957540 82 n? 80 2666

84 U Thein Win No.98 Gant Kaw Mying ] N " 62120 50 20 55 096

85 |U Khin Mp Lavin No.99.B Gant Kaw Mying - s N - .| 964876 200 189 100 5937

87 |V Sein Win No.89Gam Kaw Mying 7 N Defective] T07H 40 45 35 hVERAGH

9 [U Khon Phone No.89Gan! Kaw Mying 2 N " 056105579 25 30 5 402

G2 [U Tun Shwe N0.628 Gam Kaw Rying 2 - " 4134 40 30 35 4289

@4 |U Kyin Shein No.86 Gant Kaw Mying 10 " " 63200 45 58 43 2393

95 U Myint Hiay No.100 Gani Kaw bMying, 10 " " 5007 40 40 45 2328

86 [\ Than Ngae Mo.68 Gant Kaw Mying & " " GTN20876 20 27 18 774

97 U Win Thein MNo.15 Ganrl(aw Mying k3 " - 0500 a5 15 50 1606

99 U kyaw Min No.78Gant Kaw Mying 3 " " 063189

100 |V Tun Aung Ne.73 Gam Kaw Mying 4 N " 06150 56 10 88 2191

101 |Daw Khin Mar Thin Ne.66 Gam Kaw Mying 5 " " 6341 65 30 1? 423

102 [UNi No.66 Gant Kaw Mying 9 " - 7563 15 28 40 986

§U3 |Daw Ohmar No.15 Ganl Kaw Mying M " Defective] 50054 0 a0 40 4639

104 |U Thein Aung : No.679 Gant Kaw Mying 2 - Good 12813 126 89 215
_]B})m EJ_'Fh:mng Shwe No.d7 Gam Kaw Mying 4 " " 9123 128 100 100 1595

106 [U Khor Phone No.48 Gant Kaw Mying 4 N E 70593 30 40 35 583

107 [U Than Hiun No.267 Gant Kaw Myirg 5 " " 961166 &0 an 33 3389

108 U Lip Shein No.267 Gant Kaw Mying 4 " " 050980 88 50 50 3395

109 U Mya Wai N0.267 Gant Kaw Mying 6 " * 962883 I 10 70 3160

110 U Sein Phe Mo.267 Gant Kaw Mying 6 " " " 960128 52 15 40 2272

11 |Daw Yin Yir S;I:I—— ’ No.267 Ganl Kaw Mying 4 B 14739

112 jU Nay Min No.8 Tha Zip Mying -8-Ward 7 N * " GE098) 120 50 B0 7873

112 |Paw Win Han 168-B Myitzu lane 2 961012

113 |Daw Khin May Than No.6 Tha Zin Mying -8-Ward 5 N " 1" 964170 07 15 50 3078

114 |Daw Ni Ni Tin No.d Tha Zin Mying -8-Ward 3 " " " Q60027 -

115 U Nay Hwn No.2 Tha Zin Mying -3-Ward 5 - " 1" 9610128 50 43 35 215

116 |Daw Khin Mot Moc No.116 Thariphi 4 34~ 964378

117 |Daw Soe Win 42.0 Thariphi q 34" 7428

118 |U Aung Phay 42 Thasiphi 5 34" 74366

119 |Daw Mya Gyi 674 Thariphi ) 5 B 4 4328

120 [UMy 115 Thariphi i 34" 44729

121 |U Mg Mg Hwn 670 Thariphi 10 ki 4306

122 |U Hoy 97 Thariphi 4 K 1342

123 [Monastry( 1) ) 50027

124 |Monastry(2) . 50300

§25 |Scheol

126 [Monastry(3) 3037

U WinTin { ) Myitzu Lane 50970
Monastry - 1 Hamkaw Myay & Ward T H0350
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Figure F.4
The Detailed Map of The Model Block in Yankin
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2.2.3 The Measurements
(1) The model block in Insein
During the period from July 0™ to July 13", an ultrasonic flow-meter was installed by
the study team (Photo ES5). The inflow volume into the block was measured

continuously for a period of 72 hours.

Photo F.5 Installation of Ui

o

trasonic Meter

In addition, the study team read all domestic meters in the model blocks both at the
beginning and end in order to measure the amount of water consumed for three days
(Photo F.6).

Photo F.6 Meter Reading for the Survey by YCDC Staff

Figure F.5 shows the relationship between block meter and domestic meter reading during the

measurement period.

F-11
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FIGURE F.5 The Relationship between the Biock Meter and the Domestic Meter
Readings

11:00 1 Da 11:00 11:00 g 11:00
Measurement Period: i 2 Day 3 Day

Block Meter Operating:

10:00~12:00 10:00~~12:00
Moter Reading: | 3 ~ |

(2) The model block in Yankin
During the period from July 24" to July 27™, an ultrasonic flowmeter was installed at the
inlet point to the model block by the study team (Photo E7). Accordingly, the inflow

volume into the block was measured continaously for a period of 72 hours.

Photo F.7 Installation of Ultrasonic Meter

Foliowi_ng thé same procedure as in the model block in Insein, the study team read all

domestic meters at the beginning and end in order to measure the amount of water

consumed for three days (Photo E.8).
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(3) The model block in Bahan
During the period from August 8" o August 10™, an ultrasonic flowmeter was installed
at the inlet point of the model block by the study team (Photo E9). The inflow volume

into the block was measured continnously for a period of 48 hours.

Photo F.9 Installation of Ultrasonic Meter in Bahan Township

Following a procedure similar to earlier model blocks, the study team read all of the
domestic meters in the block at the beginning and end. The actual amount of water

consumed for two days was calculated,

(4) The modei block in Tamwe
The ultrasonic flow meter measured the flow for the period from Augnst 8" to August
10" (Photo F.10). The inflow volume into the block was measured continnousty for a
period of 72 hours.

Photo F.10 instaliation of Ultrasonic Meter in Bahan Township

The same procedure as in other model blocks was followed to calculate the amount of

water consumed for two days.
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2.3

RESULTS

2.3.1 The model block in Insein

The following conclusions are reached from the measurements obtained in Insein,

(@

(a) Accordi'ng to the logging data of ultrasonic flowmeter, 716m3 of water (a) were

(b)

(c)

()

49

distributed into the model block area for three days. The inlet. flow data is shown in
Table F.2. The inlet flow chart during the measvrement is shown in Figure F6.
According to meter reading data for three days (Table F.6) for the model block in
Insein, 565m3 (b) of water were consuméd. 'lhls works out to an average water
consumption of 1.38m3 per househotd in the model block in Insein.
There are no illegal connections or publ.ic taps in this bllock. Therefore, 151m3 (21%)
(c) is considered to be the UW. _
From the characteristic of this model block, due to the grasping of the leakage volume,
minimum night flow method was adopted as shown in Figure E7. Accerding to the
data of minimum night flow, the léakage volume in this block was 94.95m3 (13.3%)
(d) for three days. ' | o
Ieakage sufvey group in JICA study team was re-invéstigatcd in the model block in
Insein for 56.05m3 which is the balance of (c} - (d). Besides, 23 of households and the
property were found as the resuit. The details are shown in the following.
* 18 out of 23 arc households using water only at night.
4 out of 23 are the property which the domestic meter and tap exist. Therefore
someone is using water. o
* 1 outof 23 is monastery.
Most households in lﬁis model block are using rainwater during the rainy season. The

per capita consumption is quite high for seven out of 136 households.

3

No. | Househod Name Mares Bl et et Batance | Consumpon
12 {U Hiay Lwin No.37 Tha Zin St, Hian Pin Gon Ward | 3 756 767 il 1.22
42 JU Kyi Win No.6-C Hnin Se St, Htan Pin Gon Ward | 5 - 1768 1789 21 140
54 U Nan Da Hlaing  {No.61 Myint Su §t, Hian Pin Gon Ward | 3 . 266] - 2685 24 2.67
63 {U Bo Than No.152 Aung Thit Sar ,Pi Taut Myein 6 1707 1733 26 1.44
70 {Daw Ou A-125 Aung Thil Sar ,Pi Taut Myein 3 1750 1762 12 1.33
76 U Aung Min No.883 Aung Myitter, Pi Taul Myein 1 1056 .1 059 3 1.00
94 [UKhinMgZaw  |No.34 $a Pe St, Hian Pin Gon 2 118 126 8 1.33

(g) 5 leaks were detected (where?; customer br_ distribution lines?),
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Table F.2 The Inlet Flow Data of The Model Block in Insein

Date Time |Flow (m3/min)| Total _(mB)
July 10th | 11:00 0.23 0
12:00 0.24 15.21
13:00 0.12 26.13
14:00 0.31 39,85
15:00 0.13 54,36
16:00 0.32 69.27
17:00 0.31 88.52
18:00 0.21 105.27
19:00 0.25 122.61
20:00 0.16 134 .49
21:00 0.20 144,82
22:00 0.14 154.37
23:00 0.05 157.96
July i1th { 0:00 0.04 16075
1:00 0.04 163.37
2:00 0.04 166.14
3:00 0.04 168.61
4:00 0.08 1717
5:00 0.04 175.34
6:00 0.20 181.05
7:00 0.26 194 .83
8:00 0.26 207.89
9:00 0.32 225.78
10:00 0.18 238.46
11:00 0.25 252.24
12:60 0.19 263.29
13:00 0.14 275.23
14:00 0.18 286.31
15:00 0.18 297.89
16:00 0.18 310.92
17:00 0.22 326.46
18:00 0.20 343.34
19:00 0.23 356.46
20:00 0.18 368.01
21:00 0.14 377.98
22:00 0.08 386.15
23:00 0.06 390.37
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Date Time |[Flow (m3/min)| Total (m3)
July 12th | 0:00 0.06 304.89
1:00 0.07 398.55
2:00 0.06 402.22
3:00 0.06 405.63
4:00 0.06 409.12
5:00 0.06 412.72
6:00 0.15 418,99
7:00 0.21 432.16
8:00 0.25 446.89
9:00 0.19 459.24
10:00 0.19 472.89
11:00 0.8 486.16
12:00 0.25 499.42
13:00 - 034 ' 513,57
14:00 0.25 527.58
15:00 0.24 543,59
16:00 0.21 556.21
17:00 0.34 573.2
18:00 0.34 501.63
19:00 0.26 60838
20:00 0.21 £620.76
21:00 0.12 629.36
22:00 0.06 633.16
23:00 0.04 635.46
Tuly 13th | 0:00 0.03 637.67
1:00 0.04 63944
2:00 0.02 641.18
3:00 0.04 642.98
4:00 0.02 644 81
5:00 0.05 646.57
6:00 0.21 652.78
700 0.22 665.49
8:00 0.19 679.49
9:00 0.26 692.99
10:00 0.20 706.37
11:00 0.15 716.87
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2.3.2 The model biock in Yankin

The followlng conclusions are derived from the results of model block in Yankin.

(a}) According to the loggihg' data of ultrasonic flowmeter, 1698m3 (a) of water were
disteibuted into the model block for three days, The inlet flow data 1s shown in Table
.F3 The inlet flow chart dur;ng the meaSurcmcnt is shown in Plgllre B3,

- (b) According to meter reading records (Table F4), 700m3 of water (b) were consumcd in
the modcl block in Yankin for three days ‘This works out to an average c0nsumpuon
of 2.1m3 per household in the model block in Yankin.

- (c) | No illegal (,onnecuons or public taps were observed in (hlS block Therefore 998m3

_ (58 8%) {a) — (b) is considered as thc leakage volume for three days (Flgure EB).
‘Thzs amount is eqmvalenl to 231 liters per minute.
(d) 10 leaks were detected (where 7...).
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“Tabte F.3 The Inlet Fiow Data of The Model Block in Ya'nkin

Date

Time |Flow (m3/min}{ Total (m3)
Yuly 24th | 11:00 0.36789 0
12:00 . 0.39676 23.96
13:00 036167 46.76
14:00 0.42876 71.68
15:00 0.35265 ' 94.23
16:00 038019 116.86
17:00 0.45658 141.07
18:00 0.47736 - 172.56
19:00 044217 201,14
20:00 0.42696 228.65
21:00 0.35573 251.36
22:00 0.33302 271.6
23:00 . 03239 291.9
July 25th | 0:00 0.29269 310.33
100 . 0.29793 327.93
2:00 0.29766 - 345.53
3:00 " 0.29551 . 362.82
4:00 0.29925 381.17
5:00 030759 399.72
6:00 " 0.44625 420.61
7:00 . 0.54996 451.71
8:00 0.42504 "480.14
9:00 . 0.47957 507.37
10:00 0.41014 532.89
11:00 0.44539 551.57
12:00 043177 582.74
13:00 - 045646 608.23
14:00 044257 635.96
15:00 ' 0.44468 662.79
16:00 0.52745 690.4
17:00 - 0.4537 719.65
18:00 - 0.49487 749.6
19:00 " 049578 778.85
20:00 047476 808.66
21:00 | . 041941 ' 834.6
22:00- 0.33742 858.48

23:00 0.35217

8771.97

Date Time |Flow (m3/min)| Total (m3)
|July 26th 0:00 031177 89741
1:00 0.30292 915.65
2:00 0.30256 933.88
3:00 0.29986 052.06
4:00 0.31818 970.45
5:00 0.34121 989.57
6:00 0.39982 1010.66
700 0.49071 1036.85
©8:00 0.42864 1064.23
9:00 0.42193 1089.87
10:00 0.4452 1116.05
11:00 047027 114251
12:00 0.41169 - 1168.87
13:00 0.43291 1193.42
14:00 0.4262 12204
15:00 0.39729 1245.52
16:00 0.50204 1270.51
17:00 0.50842 1301.6
18:00 0.50224 1333.03
19:00 0.4482 1363.14
20:00 0.39605 1388.77
21:00 0.32687 1413.26
22:00 0.29064 1431.94
23:00 0.33855 1450.42
July 27th | 0:00 0.30213 1468.93
1:00 0.28333| 1486.37
2:00 0.28072 1503.37
3:00 0.27918 1520.35
4:00 0.28778 1537.18
5:00 - 0.30514 1554.29
6:00 0.40492 1574.21
7:00 0.41583 1600.25
8:00 0.40569 1626.12
9:00 041441 1651.4
10:00 0.39719 1674.68
11:00 - 041978 1698.15
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Table F.4

The Resuits of Meter Reading in Model Block in Yankin

el v e B P
1 |U Than Aung No.60 Parami. 8. Ward 5 3307 3309 2 0“-
2 [U Mye Myim No.58 Parami. 8. Ward 7 54 63 g i 0.43
3 |V Scin No.66 Parami. 8, Ward 5 12 501 f 033
4 U Win Lwin No.68 Parami. 8, Ward 3 33 41 B 0.5
5 JLaw Khin Nyein No.54-B Parami. B, Ward 6 107 124 17 0.54
6 U Win Lwin No.68-B Gant Kaw Mying. 8. Ward H 48 58 10 0.67
7 iDaw Khin Aye Kyu MNo.1 Gant Kaw Myim 8-Ward 7 4389 B 4395 5 029
8 [U Myo Min Hrun Mo,1-A Gant Kaw Mying .8-Ward 3 5104 5109 5 058
9 [Daw Khin Than No.2 Gant Kaw Mying .8-Ward 3 2836 4643 7 078
10 U Ohn Kyaw 3.7 Gan Kaw Mying 8-Ward 3 " 15 n 011
11 |UKyaw Oo 3.B Gant Kaw Mying .8-Ward 5 4140 4';45 6 0.40
12 [U Soe Than MNo.2.C Gant Kaw Mying .8-Ward 5 2 29 8 0.53
14 |U Htoo Hling ¥o.5 Gant Kaw Mying .8-Ward [ 5685 5652 bl 0.35
15 |Daw Yin Kyi Ho.6 Gant Kaw Mying .8-Ward 2 . 2 i 017
16 [Daw Shi Yin No? Ganl Kaw Mying .8-\Ward 12 §960 6442 32 089
17 U Soe Win No.8 Gant Kaw Mying .8-Ward 6 2240 2247 ¢ - 0.9
183U Han Hawve No.10 Gant Kaw Mying 8- Ward 2 2258 2200 3 050
20 [U Khip Thein No.tl Gant Kaw Mying §-Ward 4 271 20 7, 058
21 [Daw Pyone Thwzn No.l Myitzu Lane 2.8-Ward & 2482 2485 3 017
22 [Daw Wai Wai No.l.B Myitzu Lane 2.3-Wand 8 220 623 1 0_55‘
21 |U Ko Ko Gyt No.12 Myize Lane 2 8-Ward 6 50 54, g 0_5;
24 |DrTin Aung - 2.D Myijtzo Lane 2.8-Ward 7 2 32 6 029
25 |Daw Thein Thein Yi 2.0 Myitza Lane 2.8-Ward 10 ts 21 1 037
26 |U Thauag Tin 2.0 Myitzu Lane 2.8-Ward 13 58 73 15 038
27 [Daw Saw Kyi 2.0 Myitzu Lane 2.8-Ward 3 1a v 3 0.33
23 [U Soe Tint 2.D Myitzu Lane 2.8-Ward 3 54 58 4 044
19 |Daw Aye Aye Thin 2.D Myitzu Lane 2.8-Ward 13 20| 35 15 033
30 [U Soe Thein 2.0 Myitzu Lane 2.8-Ward 2 3 [l 1 n_1—7_
32 |U Than Aung 2.0 Myitzu Lane 2.8-Ward 2 2 3 § 047
33 {U Myint Than 2.0 Myitzu Lane 2.8-Ward 5 18 23 5 033
34 U Khon Naung N0.90 Myitzn Lane.2, 8-Ward 6 2401 2406 5 o_;
35 [Daw Pyone Thwin N0.90 Myitza 1.anc.2. 8-Ward 3 3 6 3 0.33
37 |Daw Kyi No.I9 Gant Kaw Mying 8-Ward 2 " 1004 1006 2 032
A7 U Sein Hia Ho.19 Gent Kaw Mying 8-Ward 3 §93p 1932 21 0.22
38 |U Kyaw One N0.36-G Gant Kaw Mying 8-Ward 4 1626 1629 a 0.25
43 (U Thas Hiun No.26-G Gant Kaw Mying B-Ward 4 1576 i57¢ 3 0.25
40 |U Hiun Soc No.36-E Gant Kaw Myiag 8-Ward 4 1041 1043 ? 017
41 [Daw Khin Saw New' No.36-E Ganl Kaw Mying 8-Ward 5 8 1 3 020
42 (U Mg Mg Aye N0.26 Gant Kaw Mying 3-Ward 3 2178 2181 3 033
43 |U Tin Win No.98 Gant Kaw Mying 8-Ward 7 6535 6542 7 033
45 |U Kyaw Thein No.36-C Gant Kaw Mying 8-Ward 4 4057 4050 3 035
46 [U That Htun No.98-B Gant Kaw Mying 8-Ward 5 3888 3893 s 033
47 |Daw Khin May Si Ne.36-B Gant Kaw Mying 8-Ward 8 6 47 1 046
42 |U Shwe Than No.36 Gant Kaw Mying 8-Ward 5 a3 43 5 033
49 |UZay Ya No.l Gant Kaw Mying 8-Ward 6 3285 3289 4 022
30 {Daw Khin Khin Sein No.2 Gant Kaw Mying 8-Ward 532 693 1
51 |U San Thar No.36 Gant Kaw Mying 8-Wand ] ‘ 100 114 14 078
52 |U Win Thar Hiay No,36 Gant Kaw Mying 8-Ward 5 5 6 1 0,07
55 |U Aung Ngwe No.3 Gani Kaw Mying S-Ward 4 $7t 974 3 0.25
57 |Daw Khirg Khing Cho Ne.5 Gant Kaw Mying 8-Ward 3 7015 1020 5 0.56
59 0w 19y Nu Sein No.7Gant Kaw Mying 8-Ward 4 15 19 4 0:33
61 |Daw Tin Hia 240107 Gant Kaw Mying §-Ward 3 171§ 1720 4 0.44
63 |Daw Aye Kway No.100 Gant Kaw Mying 8-Ward 6 2168 2173 4 032
64 U Paw Hiun No.104 Gant Kaw Mying 8-Ward 4 n 36 5 042



Table F.4

The Results of Meter Reading in Model Block in Yankin

R oo e e B
65 |U Myinl Thein N6.130 Gam Kaw Mying 8-Werd 4 3 4 i 008
66 |Daw Khin Cho MNew No.15Gant Kaw Mying 8-Ward 5 3638 3643 5 0.39
67 |U Kyaw Kyaw Win Ne. 14 Gant Kaw Mying 8-Ward 2 4 a o 000
68 |U Khin Mg Cho No.13 Gant Kaw Mying 8-Ward 2 1534 . 1535 H 0.33
69 |Daw Khin Soe Win MNo.10 Gant Kaw Mying 8-Ward 3 5 B 9 4 ’ A4
70 |Dr. Soe Min No.111 Gant Kaw Mying 8-Ward 5 " 654 657 3 0.20
71 |U Than Mg No.101 Gam Kaw Mying 8-Ward 1 14943 1862 13 038
72 |Daw Khin Khin Thein No.101 Gant Kaw Mying 8-Ward 3 629 633 4 021
73 |U Zaw Win Na.101 Gamt Kaw Mying 3-Wacd 3 8 10] ? 028
74 |U Thar Hun Aung Ne.111 Gant Kaw Mying 8-Ward 7 750/ 755 5 0.24
75 {UHIa Than No.297 Gant Kaw Mying B-Ward 1 4319, 3 614
76 [Daw Tin Kyi MNo.167 Gant Kaw Mying 8-Ward 10 635 645 10 033
77 U Moe K_ynw Shwe MNo.68 Gant Kaw Mying 4 67 4 0.33
79 (U Min Zaw No.68 Ganl Kaw Mying 3 581 684 3 0.20
80 [U Hiun Aung No.145 Gant Kaw Mying 3 4638 2647 9 450
$2 |U Ba Huay No. 175 Ganl Kaw Mying 6 2058 2060 - 11
83 |Daw Aye Nu No.174.A Gant Kaw Mying 5 2814 2821 7 047
84 |U Thein Win No.98 Gant Kaw Mying 6 1488 3498 8 044
85 |U Khin Mg Lwin N0.99.B Gant Kaw Mying 5 5096 6165 9| G860
87 |U Sein Win No.99Gant Kaw Mying K a7 56 9| 043
91 |U Khon Phone Ro.89Gant Kaw Mying 2 421 422 ) 0.17
92 U Tun Shwe N0.629 Gani Kaw Mying 2 143 146 1 017
94 | Kyin Shein No.86 Gant Kaw Mying 10 2373 2378 5 0.17
95 |U Myint Hiay No.§00 Gant Xaw Mying W 13 " 5 6 020
96 [UThan Ngae Mo.68 Gant Kaw Mying 5 81 813 z 013
97 |U Win Thein No.i5 Gant Kaw Mying 5 3 7 § 007
99 U Kyaw Min No.78Gan Kaw Mying 3 288 283, 5 458
100 |U Tun Aung No.73 Gant Kaw Mying 4 3774 3278 [ 0.42
181 [Daw Khin Mar Thin No.66 Ganit Kaw Mying 5 518 587 9 0.50
102 U Ni No.66 Gant Kew Mying 2 170 1178 5 022
103 [Daw Ohmar No.15 Gans Kaw Mying s 2 4 2 013
104 {U Thein Aung N0.67% Gant Kaw Mying 9 . 356 362 022
105 |U Thaung Shwe }0.47 Gant Kaw Mying 4 1850 1963 13 1.08
6 |U Khon Phone MNo.48 Gant Kaw Mying 4 4 5 1 0.08
107 U Than Htun N0.267 Ganl Kaw Mying 5 4437 2452 5 043
108 [U Lin Shein 0,267 Gant Kaw Mying 4 3576 4588 9 075
109 U Mya Wai No.267 Gant Kaw Mying & 3287 2284 7 033
110 U Sgin Phe No.267 Gant Kaw Mying ] " 2408 2415 [} 950
111 |Daw Yin Yin San No.267 Gant Kaw Mying 4 5 8 3 025
112 fU Nay-Min No.8 Tha Zin Mying -8-Ward 7 5 23 18 0885
112 [Daw Win Han 168-B Myitzu Jane 2 1329 1330 1 017
113 fDaw Khin May Than No.6 Tha Zin Mying -8-Ward 5 3216 3219 3 0.20
114 |Daw Ni Ni Tin No.4 Tha Zin Mying -8-Ward B 8076 885 9 0.38
115 {U Nay Buun No.2 Tha Zin Mying -8-Ward 5 284 289 5 033
116_ Daw Khin hMoe Moe No.116 Thariphi 4 A574 4580 6 05¢
117 [Daw Soe Win 42.D Thariphi 4 242 342 o 000



Table F.4 The Results of Meter Reading in Model Block in Yankin

N Hovschold Napie Adiress ;: ':“:I M';::;::L’;f onM ';‘;'I: :",';L':f on Halunwe Per c.'a,)li.a
118 U Aung Phay _42 Thariphs 5 132 133 0 0.00
119 |Daw Mya Gyi Eqﬁaﬁphi 5 1274 1268 14 093
120 (U Mya 113 Thariphi 578 582 6
121 |\ Mg Mg Hiun 670 Thariphi 10 1593 1595 2 007
122 |U Hiay 97 Thasiphi 4 5:1 814 3 025
123 |Monastry(1} 48 59 53
124 Monastry(2) 0 2 1
125 [Schoo) i 2 17
126 [Monastry(3) o 1 5

U Win Tin { ) Myitzu Lane 18 51 12

Monastry 1 Hantkaw Myay 8-Ward 8 13 5




The Study on Improvemeni of Water Supply System o
in Yangon City in the Union of Myapmar - - Appendix F

2.3.3 The model block in Bahan

The results of measurement in this model block are as follows: -

- InletFlow: . 4060m3 -

*. Consumption: 1629m3
* Balance: 2431m3
(a) The cha'racteristics in this model block are quite diffe_rent.to other two model blocks.

" The flow pattern of this Model Block cahnot be considered as representative of the
Yangon distribution pipeline, The fixed volurne of ﬂow such as the flow of the
_transmlssmn plpehne is dxsmbuted without taking the mfluence of the consumer’s
usage, _
(b) The above balance can’t be said as UFW when it is judged by flow chart Wthh it was
' expanded from inlet flow measurement Accordmg to the ﬂow chart, several inlets
' 'exlst The inlet ﬂow data is shown in Table E.8. _
(9] A hlgh flow level occurs on both directions at the inlet, The fiow veloc1ty at the inlet
is 8mto 10m per second in a pipe measuring just 6-inch.
{d) 16 leaks were detected.

2. 3 4 The model block in Tamwe

The results in model block in Tamwe lead to the following conclusions.

(@) Accordmg to the loggmg data of ultrasonic flOWmeter 529m3 (a) of water entered into
the model block over a pericd of three days.
(b) The amount of water consumed for three days was 419m3 (b).
(e) There are no illegal connecti.ons or public taps in thie block. But', a sucktion pump was

observed in each house. The fact that the pumps are working even durihg the night,
the minimum night flow method could not be employed. Therefore, 110m3 (20 8%)
(a) -~ (b) ofthe balance will be able o consuier as the ]eakage volume for three days
~ This flow is equivalent to 25.5 liters per minute.
(d) 4 leaks were detected in this model block.
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3 PIPELI'NE‘ INVESTIGATION
3.1 PURPOSE

" The purpose of this investigation was to establish the characteristics of the distribution system

with regard to the length of different pipelines, the type of pipe materials used and their age.
3.2 METHOD
The study team in col]ahdratidn with YCDC staff collected data on ckisting'mﬁin pipelines in 26
_of'towns'hi'ps ThlS assessment was based on the pipeline network drawmgs drawn by YCDC
in 1995. The type of materials nsed was assessed ...
3.3 RESULTS
. The results indicate that the 'méjority of transmission mains arc of cast iron (Table F.5).

. Table F11 .Existing Pipeline Mains in Yangon ¢

Pipe Material o _ Length (ft) Share (%)

Cast Iron (CIP) - ' 1,732,409 ' 69.0 %
Steel (MSP) . - 126,150 50%
Ductile Iron (DIP) : - 101,496 O 40%
Galvanizing Iron (GIP) . 134,557 . . 54%
Polyvinyl Chioride (PVC) - 287,135 114 %
Concrete (RCP) | : - 130,619 ' 52%

' Total . 2,512,366 100 %

Source: Study Team (2001)

The share of ex.is'_ting‘pipe materials is shown in Figure F.9, and the lengths of existing pipeline

mains are shown in Figure F.10.

The details of p'ipe]‘inc ihvestigation in each township are shown in Table F.6.
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Figure F.9 The Share of Existing Pipe Materials

The Share of Existing Pipe Materials

RCP5.2%

MSP 5.0%

Figure F.10 The Lengths of Existing Pipeline Mains

The Lengths of Exlsﬁng Plpeline Mains
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4  LEAKAGE DETECTION

4._1 _OIRG_ANIZA"‘!'D.ON CHART OF LEAKAGE DETECTION TEAM
| ' .Nao_to Koike _
(JICA .s'_tudy team)

U Zaw Min (YCDC’s counterpart) J

|

" U Kyaw Kyaw Thein (YCDC’s counterpart)

U Aung Min Woo (YCDC's engi'neer) -

U Han Min Soe (Study team’s employee)

2 Labours

4.2 LEAKAGE DETECTION

Lcak_égé detection was carried out in the four model blocks for the purpose of the technical
transfer. The techn_ology transferred about the following items.

a.  The recognition of the leakage sound

b, Reporting
a. The récogm'ti()n of the lcakage sound

a-1 Sound Detection using by Sbun_ding Bar
" In this stﬁdy, as for the recognition of the leakage sound, sounding bar which is the
fundamental instruments has been used, which are not the advanced leakage detection
-~ instrument to analyze auibmatiéally, ‘which recognize the smaller leakage sound with

' human ears. The work which the sound of the leak is recognized by souﬁdihg bar is
shown in the following photo.
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b-2 Sound detection using by Leakage Detector ‘ 7
Leakage sound propagating to the grolund'will be detected on the road surface to
detect the leakage for which to occur in the laid distribution pipe or service pipe in
the road. It will be detected the sound of leakage using by leakage detector in
0.5-1.0m of spacing. The principle of the feak detector detects the propagating
.sound of leakage which occurs from the leaks by pick-up, and makes that signal
amplify eiectrbnica!‘ay. Then, the existence of the leak is judged by the indication of

indicator on the main body or headphone.

b, Reporting

The training of writing the leak detected as the reporting in Leakage Report was done.
Lcakage survey work was carried out in the four model blocks which were selected as

actual leakage volume measurement. Leakage Report which wrote each detected
leakage are shown in Figure F.18.
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4.3

MANUAL FOR LEAKAGE SURVEY

4.3.1 Current Situation

Leakage survey work was completed. Leakage survey team in JICA study team assesses the

overall condition of leakage as follows:

Because the scaled pipe network drawing which the details are drawn in doesn’t exist
in YCDC, the laid pipelines couldn’t be traced. Thus, the point of leakage couldn’t be
specified accurately. '

Under the low sy.étem pressure condition, leak detection work is generally easier in
service connection pipes than in distribution mains,

There have been observed many instances of so-called spaghetti service connection
pipes. This increases the chance of leakage.

There have been also observed many mnstances of PVC service connection pipes being
exposed to the sunlight or the ground without protection. This leads to the
deterioration of the pipes.

Leaks from several PVC service connection pipes were detected. This implies that
there is an obvious need for improvement of the methods.

The distribution mains pipe was found to have an carth covering depth around 3 feet.
Traffic condition in Yangon is heavy and intense. This current practice may nced to be

dissolved to protect pipes from being damaged.

4.3.2 Ward
According to the YCDC’s pipe network drawing, 26 of township which the pipe network exists

in are shown in the following.

No. Township No.of Ward No. Township No.of Ward
1 Ahlone 11 14 Mayangone 10
2 Bahan 22 15 Mingalardon 31
3 Botataung 10 16 |Mingalartaungnyunt 20
4 Dagon 6 17 North Okkalapa 9
5 Dala 2 18 Pabedan 11
6 Dawbon 14 19 Pazundaung 10
7 Hlaing 113 20 Sanchaung 18
8 Insein 21 21 Scikan (Port) 3
9 Kamayut 10 22 South Okkalapa 13
10 K yaukiada 9 23 Tarmwe 20
11 Kyeemyindaing 21 24 Thaketa 12
12 Lanmadaw 12 25 Thingannyunt 38
13 Latha 10 26 Yankin 16

Total 405
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JICA study team will propose the above Ward as the leakapge management area,

4.3.3 Organization of survey team

JICA study team will propose that each leakage survey team will be four pefs‘ons as shown in
the following. '

" Figure F.11 ' Prbposed organization chart

YCDC’s engineer

Two Leakage Shfvcyors '
1
Two Labours

4.3.4 Procedures for leakage survey . _ _ . _

The scaled pipe network drawing will be nccessary to spec;fy the pomt of Icakage in the laid
pipeline accurately, Therefore, JICA study team will recommend that the scaled pipe network
“will be prepared. As a tentative measure, leakage 'sur\«.'ey should be céﬁceﬁlratéd on the
“detection of the visible leakage. In the fature, JICA study team will propose that the leakége

survey in Yangon will be conducted in the following steps.

Figuré F.12 propos.ed procedures for leakage survey

Step 1 Preparation work
T

Step2 The prelin]jnafy investigation

¥

Step 3 _Thé water pressure measurement

1

' Stepd4  Sound detection

1

Step 5 Leakage confirmation work

Step6 Recording of survey results
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Step 1 Preparation work
To begin with, the schedule for leakage survey should be made. Before leakage
survey, it is announced to get cooperation and understanding in the residence of

the investigation area.

Step?2 The preliminary invéstigatibn
It will be checked the YCDC’s pipe network drawing of the investigation area w1th
the field. The check items those are necessary for the mvestlgauon is shown in the

following.

- The locating confirmation of buried distribution pipelines

- The locating confirmation of the valve, the fire hydrant and the public
taps (If necessary, do the function test)

- The graspmg of the topography, traffic densuy and the noise

- The confirmatlon of thc cable for telecommunication or electric power

- Detect the v151blc leakage :

It should be shown aboﬁ_t the meter location and the service pipeo (as much as
- possible) of each house where investigation will be done in the pipe network
drawmg This w111 be the 1mprovement of mamtenance Note will do the results of

the preliminary mveshgatlon in the drawmg

Figure F.13 Proposed preliminary mvestlgatlon note exampie
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Step3  Water pressure measurement
Generally, the recognition of leakage sound is difficult when the system water
pressure is less than 0.5kgf/em2. During the s.urvcy period by JICA study team,
there were some places that the system water pressure was less than
0.5kgf/em?2. Thercfore, it should be measured the water pressure by the water
pressure recorder at several points in the investigation area as below photo.
(Minimum 24 hrs) '

The results of measured water pressure will be:

- To make the distribution map for water pressure in the investigation area
- To grasp the conditions of water pressure in the investigation area

- To setup the working hour for leakage survey in investigation arca

Step4  Sound detection work
However, it is general to recognize lcakage sound in.the current leakage survey
technique. From this standpoint, the first step of the leakage survey in Yangon
should do sound detection work. Sound detection work, it is the work of
recognizing leakage sound from valve, public taps and fire hydrant mentioned in
YCDC’s pipe network drawing in the surveying area. this is a basis when the

leakage survey is carried out.
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Though, basically the leakage survey will be carried out at the daytime, it will be
changed to carrying out at the night when the facilities such as valves, public taps
and fire hydrant will exist in the location where is high traffic density, or many

extranecous noise.

During the survey period by JICA study team, there were many locations where it
was buried by the asphalt and the soil accumulated in the valve box, and it
interfered in the survey as for the conditions of the facilities in the surveying arca.
JICA study team will recommend that it will be maintained the above facilities
such as valves, public taps and fire hydrant from viewpoint of maintenance or at

the time of emergency.

JICA study team will propose that there are following two instruments in the

sound detection.

a. Sounding Bar
To recognize leakage sound, sound detection work will be carried out at the

following facilitics.

- Valves
- Public taps
- Fire hydrants

- Domestic water meter

b. Leakage Detector

The following will influence the sound detection using by leakage detector.

- The noise from surrounding

- Usage water

- The change in buried depth of the pipes

- The point of bend in the pipes

- The point of reducing pipe diameter

- Weather conditions as wind, rain and so on

- The poor system water pressure

To detect the point of leakage by using leakage detector, the training and the

experience should be necessary.
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Step 5  Leakage confirmation work _
' Any extfaordinary soﬁnd, if detected, will be resurveyed to confirm that the sound
is indeed from leakage. ' ' ' '
The propagation velocity of the sound is varied in each pipe material. The '
correlator calculate the point of leaks from above basis by caiching the leakage
sound which propagate's'pipelines with two sensors which install the point of leaks
between. After ]cakagé sound is confirmed, the idcatiohs that install the sensors in

the location to put the point of leaks between are selected.
The locations to be installed the sensors are:

.~ Fire hydrant

- Valve

- Domestic Meter
- Public Tap

The accurate data will be entered as much as possible because it will influence the
detection accuracy greatly.

Enfering data to the correlator is:

- Pipe material
- Pipe diameter

- Length between two sensors

The lcakage confirmation work using by correlator will be influenced by the

following.

- The noise from surrounding

- Usagec water
When it will be conducted the leakage confirmation work by using the correlator, it
will note to the above. The Study team will recommend that the point of leaks will

be specified by using the correlator.

Step 6 Recording of survey results

As for the visible leakage and the underground icakagé that it is detected by the
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leakage survey, the leakage report will be made and reported to the leakage repair
group. At the same time, it is important to record the icakage report.

When leakage will be repaired, the canse of the leakage and occurrence location

- will be confirmed. The analysis related to the leakage from those data will be

conducted, and it will be available for the prevention of the leakage.
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1Leakage Report
Name of Lane Leakage No.
Nearest House
Scale of Leakage (Estimate) | Large / Medium / Small

mwgrrenrsrqmengEasgenanETans

T T LT I

PERT -

Date(s) of Repair [

No. of Repair Workers persons
No. of Time Required for Repair hrsg
Materials Used for Repair |
Pipe Material 1.CIp 2.PYC 3.GIP 4.0thers( )
Pipe Diameter [ Depth |
Landownership Classification 1.Public 2 Private
Pipe Classification 1.Distribution Pipe 2.Service Pipe
Surface 1.Asphalt 2.Concrete 3.S0il / Gravel 4.0thers
The poini of 1.Pipe Body 2.Pipe Joint 3.Valve 4.Fire hydrant
leakage 5.Service Pipe 6.Ferrule 7. Water Meter 8.Others{ )

Comments (Sketch) :
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1 OVERVIEW

1.1 INTRODUCTION
Efforts to reduce excessive un'tccounted for water (UFW) in many countries may be hampered by -
several faclors: lack of awatencss of the practical possibilities and the poteuttal fmancml and
operating benefits by senior management lack of motivation at the opcranonal level; and,
particularly, lack of resources, Thls UFW control plan is intended to clartfy the issues and present
a mechamsm for YCDC managers in makmg the resources avar]ab]e to improve UFW reduction

and control, as part of the overall Master Plan for 1mptovement of the water supply system in
Yangon

Often, a Water Supply ntility has many problems — as much political and institutional as
technical - but, f:rst and foremost, the objective will be to provrde enough water, at adcquate
pressure over the whole area served to meet demand as 1t increases. For this the management
needs the resources to meet both investment and operatmg COsls. -

Typrcally, an UFW prolect faces a s:tuatlon in whtch the Water Supply Utility concentrates on the '
establtshed poltcy of i 1mprov1ng waler supply by develong NCW resources or by expandlng
: exrstmg works, As a resuif, data relating to the existing System is not sufﬁcrent for a reasonable
assessment of the supply and demand situation and figures on the quantity of water produced and
consumed are so maccut ate as to be unusable or call for a good deal of mterpretanve estimation.

So if UFW control is to be taken seriously and achieve its potential, it is necessary as an essential
beginning to accnrately measure and assess the data to determine imrnediate' and long—term
strategy. The better the 1nformanon avariable the more directed and cost-effective will be the
investments and network operatrons It is to be noted that this need for good information about
: the system applies equally to the general category of network management as to UFW control, of
Wthh the latter is really a submd!ﬂry component,

One aim of this UFW control plan for Yangon is to propose a method by which step-by step,
progrcsswcly more accurate data is obtamed and can be analysed for operanonal and management
decision-making. A clear picture of the existing situation, at any point in time, will facilitate the
' development of a strategy for whatever improvements are warranted. These may be in the area of
physicai supply conditions or in the improved collecnon of revenue, including un- -assessed
consumptlon

' If the productlon of accurate data demonstrates the emstence Of elther an excessive loss of
" revenue from water consumed or an excessive loss of water from leakage or mdeed both types of

loss, a strategy should be deveioped and lmplemented by stages to effect those improvements
 found to be economically justified.
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The framework of such a strategy is proposed in this document, but it will rest with the
implementing departments to decide the detail, most appropriate to their circumstances and to
retain the flexibility to adapt the plan as it progresses.

1.2 OVERVIEW OF UNACCOUNTED FOR WATER (UFW) STRATEGY FOR
YANGON

UFW is a key activity ih any water supply undertaking that cxcrciscs‘any degree of demand
management. This will be especially valid in Yangon where 1hc'p1‘cscm situation is such that the
demand exceeds supply and where supply management is a problem with no ready sources of
increasing supply to a level greater than the potential demand.

1.2.1 Integrated System of UFW

To be fully effective the UFW system must be integrated into a unified approach through the
whole organisation covering the supply chain from water sources through treatment plants and
purhping stations to service reservoirs and distribution networks ' '

Water Joss control should be an integral part of network operations and not treated as a separate,
independent function. Initially, it will be necessary to have specialist teams working or_l'lhe
day-to-day UFW operations, but this should eventually be ' integrated in with the other
departments. Even during the earlier stages of having a specialist team or teams, the normal
operating departments will be required 1o provide close co-operation. '

1.2.2 Importance of Reliable, Accurate Base Data
All network operations and new works pianning will be undermined and especially UFW control
by lack of and inaccuracy of the basic data contained in drawings, maps, schematics databases ete.

At present, there is little or no reliable data available for the Yangon water supply system. This
will have to be rectified and the collection of useful data and its application should commence
immediately to begin building up a historical profile record.

This is even more the case when network analysis is used as a tool for planning and monitoring
the system

1.2.3 Flow Measurement and Water Balance

Some greater or lesser degree of flow measurement and statistical data collection is essential to
running the network. Without at least production metering the water supply quantities are pure
guesswork. Once UFW control is included as part of the department’s operations in order to
improve efficiency, then this becomes even more vital.
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1.2.4 Use of Technology

Technolbgy should be used to the level of sophistication appropriate to the situation and based on
a cost/benefit assessment. Expensive equipment and computerised systems are not an end in
themselves and will not prod.ucc results without the correct methodology and application. They
will have their place at some point in the evolution of the plan, but only in conjunction with
trained, motivated personnel implementing an effective strategy.

1.2.5 Inclusion of Principles of UFW in Capital Expenditure Planning

For Yangon that is in many respects starting from scratch in terms of network management and
network rehabilitation, much of the cost of setting up UFW control will be included in the Capex
programme for general improvement

: S.imilarly, much of the work necessary to implement the changes will already be contained within
the network analysis and water supply planning if UFW principles are incorporated and applied at
this early stage.

For example, sectorisation of the network and installation of all required valves and flow meters
for district metering and zone control will be included in the network improvement design and
construction, provided that the necessary design criferia are incorporated at this stage.

1.2.6 Public Education and Community Development

The situation in Yangon is not simple and the population obtains water by a variety of different
means. The progressive transfer to an urban piped water supply for all will affect the population
and the level of success will be influenced by their responses.

Especially important will be the attitude to and perceptions of the public to their water supply and
the importance of good housekeeping, plumbing work etc. to ensure that waste is minimised,

To this end, it is important that the public be involved and informed and that therefore public
education and project publicity, in some form, be included as part of the general as well as UFW
activities.

1.2.7 Calculating UFW

- UFW is taken as the difference between the net volume of water put into production and the
amount of water used legitimately. UFW is usually quoted as a percentage of net production.
When expressed thus, comparison of figures for different systems can be misleading, and such
figures must be treated with caution. However, since percentage figures are the standard form of
expression, they are used in this plan. UFW applies only to piped distribution networks and is not
applicable to independent and rural type point sources of water supply.

&
s



The Study on Improvement of Water Supply System
in Yangon City in the Union of Myanmar : Appendix G

1.2.8 Continuity of Supply
When a continuous supply of water under pressure is not available, only hrmted tangible
improvements in domestic metering or reduced leakage can be achieved in the short term.
Nonetheless, much can be done in the areas of checking basic data, updating maps and records,
and improving overall méintenance which will be invaluable when the availability of water
improves. A start can also be made on reduction of UF W in any areas whcre supplies are
continuous,

When a contimuous supply of water is available during a limitcd period of the year, much more
* can be done through a logical, phased program to identify the extent and the nature of the problem
and to achieve positive results in UFW control. '

This situation applies very much to Yangon. This principie must be borne constantly in mind as a
paraméler for planning UFW control and applied in the se'lecti(_)u_ of areas and activities. This
constraint will be considerable in the early stages of implementation of this 'plan, but should
progressively be eliminated as the service improves and expands to provide 24 hour, reasonable
pressure supply to the whole supply area.

1 2,9 Recognition of the Problem

Where the calculation of UFW shows that a problem e}usts it has probably existed forso long that
it is assumed {o be inevitable and nolhmg much can be done. Control is seen as a matter for '
attention sometime, but not now.

Somie authorities cite UFW levels as high as 50 percent or more of all water produced; if UFW
tevels are above 25 percent, there is a problem that can no longer be disregarded. What action
should be taken to reduce UFW levels is a matter for case-by-case judgement, bearing in mmd
that the decision must rest ultimately on its cost effectiveness.

1.2.10 Strategy for Control _
It is important to remember that UFW control is not a technoioglcally sophisticated nor a once
only process. Control of UFW entails the continual repetition of a series of simple, logical

processes and tasks to obtain increasingly accurate detailed data that facilitate ever—more efﬁment
detection of deficiencies.

The following sections develop the strategy propo:sed in this plan.
1.3 PRESENTATION OF THE PLAN

To facilitate the use of this document by different partics interested in varying levels of detail, the
format has becn arranged as follows: ' '
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- A summary of the present situation of the Yangon city water supply and YCDC activities
as related to UFW: to provide the context in which this plan is to be initiated

- A brief, explanatory discussion of the principles and activities of UFW control in gencral
terms without specific reference to Yangon

- A brief presentation of other related activities affecting UFW control

- The specifics of the strategy and particular activities proposed (o be carried out in Yangon
to work towards the optimum UFW control in the context. This is in several phases over
the period to 2020

- The organisation and personnel proposed to enable YCDC to implement the plan

- - Qutline consideration of approach to cost-benefit balance of UFW control _

- A pre]iminafy timetable and checklist for the initial stages of the plan, including
identification of priority projects with planning cost estimates
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2 - HISTORICAL CONTEXT & PRESENT SITUATION

+ The following section summarises the present situation in Yangon as it relates to the control of
UFW. For a more detailed review, the previous rcport by this Study team, the first Progress
Report of August 2001 should be consulted. Here only the key points are reviewed.

The first and most critical point of the current position is that YCDC has no particular strategy nor
group of staff specifically responsible for UFW control planning and implementation.

The following is an extract from the plan prepared for Yangon in 1980 by Metcalf & Eddy. Ttis
reproduced here to illustrate the longevity of the present situation, since the same comments could
be repeated almost verbatim today.

21 EXTﬁACTS FROM METCALF & EDDY REPORT 1980

A satisfactory, efficient and economically viable water supply organisation cannot be achieved in
Rangoon merely by increasing the source capacity and proﬁding an adequate distribution system.
A number of changes will be required in the RCDC organisation before success can be achieved.
The intermediate and higher levels of staff will have to be increased in number and technical
expertise. Expenditure on the maintenance, repair and replacement of meters, pumps, pipes,
reservoirs, valves, hydrants and other facilities will have to be increased. A vigorous programme
to reduce leakage and wastage is essential. RCDC nuwst also work to eliminate unauthorised
connections, enforce the payment of bills and remove the very many plumbing fixtures, which
have the potential for contaminating the water in the distribution system.

2.1.1 Lack of Basic Data : :
RCDC have agreed to provide the data on which the study is to be based, but they do not have
rcliable data on water production and consumption. None of their sources of water are metered
and a negligible amount of the water supplied to the public is metered. Some of the water _
production and water sue data provided for the study has been found to be incorrect. These
problems have caused delays while additional data have been collected and alternative
approaches improvised.,

There are about 50,000 military personnel and dependants living in fenced areas reserved for the
armed forces (Cantonments). Water is supplicd to these areas threugh several pipes of from 4 to
12 inch diameter. One or more pumps extract water for each of the military supplies from the
principal transmission mains. Some military areas also have their own wells in addition to the
RCDC supply '

2.1.2 Water Losses

The water supply system in Rangoon is old. There is no systematic effort to identify and repair
leaks. Valves arc not operated or repaired and many vatves are known to be inoperable or leaking.
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House connections are often made by private contractors, without authorisation or supervision.

Carefully monitored and operated water systems in Europe and USA strive to keep the pcr.ccntagc
of unaccounted for water below 25 % of production. It is not difficult therefore to believe that in
Rangoon half the water produced cannot be accounted for, In the case of Rangoon hawever, the
loss of more than half the water produced must be viewed in the context of the éxisting low
pressures in the distribution system and the short period of water service each day. If the pressure
at standpipes were increased to 30 psi, leakage from Water mains would also increase if pressures
and hours of service are increased and waste in private residences could increase considerably,

2,2 YCDC UFW & Leakage Conirol Present Situation

The following summary gives the key points determined during the study of the present situation
in Yangon. These are presented briefly to set the context in which the UFW control plan has been
designed, since these are the most important factors relating to Yangon and YCDC.

2.2.1 Current Policy

Under the present arrangemehts, there is no definite policy, relating to UFW control planning and
implementation. This reflects the overall network management situation, which can be
characterised as a policy of “firefighting”. The network is not actively monitored and managed,
rather, staff are on standby until a problem arises and then action is taken.

The key present policy points are;
- Aclive Leakage control has never been a policy
- YCDC do not have a definite policy about UFW or leakage control
- There are some factors of leakage contro] included as part of the network operations
- Passive leakage control is the practice now as a form of default policy
- No flow measurement Policy & no attempt to evaluate UFW is practised

2.2.2 Current Practice

Arising from the absence of an active policy for UFW control, the current practice relies largely
on passive leakage control, as an incidental part of the duties of network maintenance staff in
townships. No great efforts are made to look for leaks nor to evaluate other elements of UFW.

However, once a leak is identified, repairs are effected quickly by either township staff or the
“major” repair team. This is a timely response and minimises water lost once the leak is found,
but the teams are under-cquipped and do not have the necessary materials to make proper repairs.
Mostly, the methods are ad hoc and there is a high risk that the leak will recur.

The key points relating to current practice are:
- There are no special teams or sections whose job is leakage control
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Leakage ins.;pcct'i(_m and minor repairs are part of the dutics of the network teams in
each township

Detection of leaks depends on seeing water on the ground surface

If the repair is too big for the township to do themselves thcy 1nf01 m HQ who send a
_special team.

Most common leparrs are lead j _jOl!l[S on. cast iron p1pe

Repair teams are not properly equipped and often not able to make proper repairs

2.2.3 Customer Use in the Network Supply Area : :
Customer use and installations is a subject in its own right, not least because YCDC does not have

direct control over the plpework and fittings. In Yangon, there is a lot of lcakage cvident on’
service pipe lines and wastage by consumers. '

The followmg key pomts were estabhehed in the asscssment of the present situation:

Metering

Most peoplec pay a flat rate tariffs with ohly two classes: so there is no incentive to be
careful about water use _ _ - ,

Not all large users'a'nd commercial customers have meters, despite their_ relative
importance in consumption ' '

A big element of consumptlon goes to large unaccounted for connectlons Wthh are
probably institutional, including rmhtary bases '

YCDC policy is for all new connections to have meters but the po];cy on meterlng of
existing connection is not clear

"~ Only 23% of consumers so far have mieters out of 112, 000 lolal

Meter replacement occurs on 10% of installations annually due maiply to damage by
sediment and gnt

Serv ice Pipes

Service plpe lines tend to be long and with qmte a lot of leaks
Customer resp0n31ble to repair his own scrvice line directly from ¥ CDC main plpe
Important part of losses is on service pipes, because

- Length of lines

Vulnerability to damage
- Quality of materials
- Quality of installation

Connpections

YCDC staff report leaks on service pipes and customer has short period to repair
But monitoring and enforcement is ewdently mcomplete
Regulations for standards of customer installation unclear

Associated with regulation, there is no public information or education to advise
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" customers of what is required and what are the benefits
So many of the service pipes seem to be very long, because the YCDC network is severely lacking
in secondary and tertiary mains,

2.2.4 Present Network Conditions :
It has been estimated that the present service coverage by the network is about 36% of the total
population. Even within this low figure, the service has limitations with the following problems:
- Network data is out of date or incomplete
- Generally syStcm pressures arc very low, cven in areas with so-called ‘good prcss{]rc’
- large areas have intermittent service -
- To conserve supplies, quite a lot of valve operations are made each day to limit the
service :
- These factors keep leakage down to very low levels relative to what could be expected
if the service level was satisfactory |
- Infrastructure Condition is not good, because:
- old age of network
- Majority of joints are lead-caulked _
Lack of investment in network improvement for a long time

- Lack of operations & maintenance expenditure
The drawings do not fully and accurately indicate the situation of the network in the
ground

An important factor is unrecognised off-takes from the transmission mains, typically 6” or 8",
particularly along the 56" Gyobyu pipe, which is flowing half full by the time it reaches the
airport diversion. This must mean a lot of water that has been put into supply is diverted before
this point; probably for consumption. '

2.3 ESTIMATION OF UFW

The current leve! of UFW can only be estimated quite approximately, due to the lack of data. An
. overall estimate of production and consumption gives the following result;

Production 360 + 40 = 400 Mld (average daily flow)
Consumption 145 Mid (avera_gc daily flow)
UFW Volume 265 Mld

UFW Ratio 65 %

Network Efficiency - 35%

These results are subject to large uncertainties, but nonetheless serve to demonstrate that the UFW
levels are very high and that reduction is very likely to be economically viable. This is especially
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the case, given the present shortfall in water supply so any increased accounted for water will be
used by existing or new consumers,

- UFW Components '

UFW is sphit between non-physical and physma] (leakage) io%es though the division cnnnot
' presently be calculated given the lack of data. As a rough estimate, it is expccted that the two

g elcmenls are divided fairly evenly at present,

The physwal losses are relatwely low at the moment, because of the poor t;upply pressure and the
limited hours of service. Improvement of service will result in the increase of leakage

The non-physmal losses may not be so severe as they appear at present. w1th Such limited
information on consumptlon
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3 PHINClPLES & ACTIVITIES OF UNACCOUNTED FOR WATER
CONTROL

This section sets out to prcsent in general terms an explanation of the principles and activities
related to UFW control programmes No specific reference is made at this stage to the gituation in
- and plan for Yangon, which will be detailed in subsequent sections. It is based on a review of
repor ts and publications on the subject of UFW control and planning. -

F_or_ those already familiar with the subject or concerned cnly with thc UFW plan of action for
' implcinentation by YCDC, this section should be used dnly for reference.

. 341 BASIS OF UFW AND DEFINIT[ON OF TERMS

3 1 1 Bas:s of Unaccounted for Water .

It is essential first to clarify what is ' meant by "unaccounted -for water (UFW) " It has been defined
as:

“The difference between net production (the volume of water delivered into a nelWork) and
. consumptlon (the volume of water that can be accounted for by leg}tlmatc consumptlon whether
_metered or not).. The dcﬁmtion 18 snnple but detcrrrumng the true figure can be rhfflcult

‘ It includes leakage, or "phys_lcal"_ loss, but also undcr-rcgist_ration or misreading of meters and
supplies through illegal connections, or "non-physical” loss.

There has been some confusion m the past as to whether, in systems. where domestic sunplies are
~ metered, the volume of water Vaccou"nted for should include water supplied without charge for
" central and local government cstablishmcnté and for public purnoses such as fire fighting, parks,

fountains, lavatories, flushing streets, and so on. All such water can be accountecl for and has to
" be 1ncluded in consumpnon figures.

Confusmn has also arisen in counmes where domesnc supplies are not fully metered In these
countries there has been a tendency to regard all UFW as water lost through waste, (that is, not
through leakage only), and to d1sregard the non—physncal losses resulting from under-reglstratlon
of bulk supply, industrial, and ccmmcrmal meters, even though such losses may represent a
. sxgmﬁcant perce_ntage of the total supply

For the prepdratlon of this action plan, unaccounted for water is deﬁned as comprising the
following; '

. Water consufned bul not recorded by consumers' meters orloiherwise accounted for in
: some way, by governmem public or other use. This is referred to as a "non-physical”
- loss and is reflected in lost revenue. It mcludes water consumed through illegal
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connections.

- Water lost through leakage, also referred to as physical loss, This is a resource loss and
is reflected in the cost of production.

Wasted water,'sometitnes simply called "waste," is water that is truly lost for reasons such as
leakage. '

When domestic supplies are not metered much attention is paid to reducing waste other than
leakage, whether it is wilful or not. When domestic supphcs are metered, waste by the consumer
is sometimes not regarded as a serious matter because it is assumed that the water is pald for. This
assumnption is probably not justified, because the rates of flow from waste whether from a
dripping tap, an overflow, or an underground leak, may be too low to be recorded by a meter, cven
though the volumes are significant because of the continuity of flow.

Futthermore, if the meter is not located outside the property boundary or at the point of transfer of
responsibility from the water supply unhty to the customer, there may well be leakage on the
service pipe that is not recorded by the meter.

Waste also occurs in government institutions, and should be discouraged by levying charges
according to meter readings. For this reason, among othe_rs,' all institutional users should be
metered in the same way that commercial and industrial consumers should all be metered.

Waste that is actually recorded on consumers' nieters and sold may be acceptable when surplus
water exists, but not when there is a scarcity and reduction of waste could defer new capital
expenditure. '

Control of waste, as indeed of UFW, normaily has to be justified on economic grounds. In some
situations a severely progressive charge for increased consumption will discourage excessive
water use and prompt early attention to defective fittings. The tariff however, must be such that it
costs more to use water needlessly than to have fittings repaired.

- Wasted water is a conservation loss and affects the cost of production. Waste other than
underground leakage may be best controlled by the reasonable, but strict and consistent
application of plumbing codes and bylaws. Public education and co- operation are éssential to
minimise losses from defective httmgs and misuse of public standp;pes or other free, un-metered
supplles

Comparison of UFW figures between systems where domestic flows are metered and those where
they are not is not meaningful. In well-managed un-metered systems, leakage or physical loss is
usually the predominant factor, whereas in metered systems, under-registration and metering
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illegalities, or non-physical loss, may be a significant, if not a dominant, factor. Such
comparisons arc also meaningless because of the often doubtful reliability of data in un-metered
systems.

Assessing correctly the value for UFW in any system is often difficult, since in many instances
considerable volumes of un-metered water are used, which have to be estimated (in fire fighting,
for example). Where domestic water is not metered, much more of the volume of water actually
consumed has to be estimated.

3.1.2 Definitions and Significance of Terms _ ‘

The term "anaccounted-for water” (UFW) is as defined above, being the difference between "net
production” (the volume of water delivered into a.network) and "consumption” (the volume of
water that can be accounted for by lcgitimate consumption, metered and un-metered). The
_ definition is straightforward, but determining a real, accurate value can be very difficult. This
difficulty is not however a reason not to start a UFW control programme.

(D Net Production _

The volume of wafer delivered into the distribution network shoutd be accurately metered, though
meters are often not installed, unserviceable, or markedly inaccurate. Inaccuracies of the same
order of magnitude (or higher) are probable if production volumes are estimated from nominal
pump capacities combined with hours run data.

(2) ' Consumption .

Where all domestic, industrial, and commercial consumption is metered, the quantity of
accounted-for water must include an estimate of legitimate un-metered public supplies, such as
those used for fire fighting, mains flushing, public standpipes, and toilets. To put it as an
equation,

total consumption = metered cons'umption + estimated consumption
(for all private and public purposes.)

Sample test metering will probably be necessary to obtain reliable estimates, Metering is
essential for large government offices or military establishments, even when no charges are levied.
Where domestic consumption is not metered, it has (o be estimated by a sample household study,
which will require a special programme to be repeated periodically.

(3)  Physical and Non-Physical Losses
UFW calculated from the difference between production and consumption falls into two

categorics, designated by the terms:

" (a) “Non—physical losses”  Water used but not recorded by consumer's meters or otherwise
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accounted for, estimated & assessed by government or other public use. It includes water
- consumed through illegal connections. '

(b} “Physical Losses” - Water lost through leakage, both on the water supply utility network
and facilitics and on customers’ service pipes. This is a resource loss and is reflected in the cost of
producuon

The significance of each category varies enormously in different countries and even in different
" water systems in the same country.

(4) - Waste of Water

Other losses arise from wastage by the consumer. They may arise e1ther from wastefu] use or from
defective fittings. In a fully metered system it is often assumed that such losscs have no impact on
revenue and are excluded from estimates of UFW. This assumption is not justified because the
loss is frequently not recorded on the consumer's meter.,

(5 Raw Water (Non net production)

Raw water supply is the total amount of untreated water taken from sources such as a river or

boreholes. When raw water is taken from a source, losses occur during storage, transmission,
treatment, and treated water storage (apart from'normak, acceptable use in the production process).
Such losses can occur from leakage, overflow, or inefficient treatment plant operation.

These losses are excluded from UFW but can be of equal importance and reqmre investi gatlon by
management at the same t:me.

3.1 3 Calculatlng UFW

UFW is often given in terms of a percentage of net production. When expressed in th]S way,
quoted figures must be treated with cantion. However, since percentage figures are the standard
form of expression, they are used here. -

It is good practice when using percentages to also quote either the net production volumes or the
amount of UFW in volumetric terms,

Thus:

UFW Net Production - Total assessed legal wateruse = (m3/day)

UFW Ratio UFW Volume / Net prbduc_tion volume ' (%)
The UFW ratio may sometimes be expressed as “Network Efficiency”, which is:

Network efficiency = 100% - UFW ratio %
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