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1.
(1)

EXDE=

EXFEREICHS T 5MARFEORRRUV=—X DR

FRFEFEE, NOBEIMNCRHET 2720, 1 > NEBUFIXENAKMIGIZE L 5 I4FEFE 2 K E
LCEY, FI12KS »F7HE (201244 H~2017 43 A) TiE, 2017 FE £ TITHHERE
ANO~O ERBERG, 24 FEREBHGKENEIELE LTEEINL TN D, L LR G, 2011 4
RUZBW T, Bl ICE ) FTa X v v IRV, #HECIIKE~T 78 A TE
RN 7,500 5 ARREAFELTRY @M ARIEL3 47,710 HA), £z, KEF—E R
BT LALHRKIZE W TS 072K E - KE - FKRF AR STz,
KREEOHNGH T THLH NN Ha— I 2 MOMETHY . A RE 3 DAD%E
AT LH2REHTTH D, RIEREERRBIZAEN, AN e — Vil o AA1E, 2012 410
850 HAIZELTEY ., 5B AORARGNTWND, Noa—IIEBifd EFKEDRK
fifi s X OWERFE B13 | F/KiE )R (Bangalore Water Supply and Sewage Board) (UL F, BWSSB)
DT TRV, AL 2013 FRES TR v — L HTNE L OO 1,000 7 A% LTK
fAE %217 > CTWbH, BWSSBIZ LD —H®H7- 0 OFF/KEIT 1,470MLD (Millions of Liters Day)
TH DN, F/KANOOFEE/KE 2,000MLD (200 L/AH) (2~ 500~600 MLD 23 & L CU»
HARINC D 5

Bk, N Ha— g (BWSSB Of/AKHIE) 123651T 2K E & DI BIIUKERIL 50%F2
FEEEINTEY, FEAE~OXEE L TORARRIL, KIEMACHEKEMOE®RE &b
ICERENE N, — T, AN —/ZB T, BWSSB OIR/KBA R 5 4 DR HIC
HlooTDHLODO, HREIZTHR CTHERINDIMANE L, HMERE E TIIIGN TE T
WYY, E 72, BWSSB IXIFEAHIE (6 HiX) 28I /KK E LTHE, B, ko 3 K
BT K 5 9 3 & Larsen & Toubro Limited £t (LA F, L&T #:EV9) o2
FICEE L TEBL WD, HHXKIZBOTUIELEHEA RSN TELT, WENRE TH
el

T, MEA T, EEEE (BK) bRERMBELE 2> TEY, 2015 4 10 HIZFEmE SN
72 West HUX OFRA Tl 3,314 HEOBEER RSB A - fESNTW5D, Zhickbh, Nviinm
— VERTTBE Tl 70,000 14 O3EEREREFAET D EHEE X, K & TR IHG O R & 7Bk
ELTRARMENRLEL SNTWD,

@ HREDBUA - EFEOHR
7) AO#K - Rik - S5

A FOANMF 1218 1,019 T A 2011 4) THY, E&H7T V—D AN 1,675 1A (2011
) ThoH!, RiEELTUE, AV R-T7—UVE, NIEXE Eraof NEENEEZ
LTW5, EMAMHGEILE VT 4 —fETH LN, MIZEETARIN T DINOFEEN 21 17
fE3 %, £72. FHE LTI, B Ry —#E 80.5%. 1 AT LEHE 13.4%, ¥V A MEGE
23%, — 27 HE1.9%, (LB 0.8%., V¥ A THIE04% TH D (2001 FEBFHA) 2

VJETRO 7 =7 %A b [4 > FERET =4 http://www.jetro.go.jp/world/asia/in/basic_01/% >4 AT 10 £ T LI

R

PHBET =7 A b (4> ] http//www.mofa.go.jp/mofaj/area/india/data.html
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1) B - %z

AV REMET T OA 2 R EICALE L, RITXHWE, EIXT 7 87, M1 v
REECH LCH Y, ELmfbT 3287 5 km> THDH (RF2Z | HEEOFREHMEET),
x7 7= R¥xRL HE, 77X, /=)Lt HEIIvr~v— NT
TTva bEBEAHELTWD, 7oA v FEEEMIRZRETTAY 7 IR FEEL TN D,
E LT R, A 7R T D AN EH | BRI O 4 SORX T Hivd,
A2 RORWEITZZEAL A~2 A) - 23 H~6 H) - liZ(6 A TH~10 Ao bbb,
HENRBIMI LTV E S, BT RRERIED 40CE B2 5 ANk, WEIL, £
VA=V DOEBTHNEL, BLBVWEH L IN TS, LML, A2 ROKMEETHKIC X
STV R X, TV =V v A 77— b v RAET D22, # A 40C
PLET, LB EKDTZWDASATE L TVDD, MZH L2/ A >~ ROF =>4 Tk, K
BRTY =V v A 7V ERIBETHLEENEHLS, RUEITHHIRN)N Y RS 3,

) BUAIKR
® BRI

A ¥ FiZ#EFA LS cHh Y, TEix7 757 - LB/ — (Prefab Kumar Mukherjee) KHE
8 (2012427 H 25 B~EHI 5 4F) TH 5, d=iT —ped (EPt - N5 (T 9% - 3—)
B 2454, 64, TP ARS#E (07 - $o3—) T 5454, L 54) Th
% 4,

2004 FEOH 14 [A] PR EMREEOR R, a7 VAR ERLETHENBHEE LT, #t
—EAFRR (UPA) Bk (B - U E) AE, 2009 44 A0D 5 AIZ Toii-
foe < 55 15 Bl PRk BREB BN TH, B a7 L AN RBEZ IO UPA 238404
L. 2R UPA BUME L 7e oz, FD%., ¥ BOEIZWMEIECT5E, FR35 D% o R
TSFBMINLTE &30, 2014 2 4 A 5 HIATOIZE 16 Bl Fhii B TlE, 1 FA
B3t (BIP) NHMGE A B CRBL, 4 FARMY BIP) B (JLv T -7«
HAH) BFEELTND,

BT ¢ BHElX, RUEEERSCA VT TEEEASTFE LTRY., A2 R —RoORFE
Wi DEFE AT BR 72 AR LB IZ R T 720 O RIZE W MA TV D,

® Hi
EARERICIERIIR, Z2MEREZER L TWD, T4, KEE OBREZ IR L Tn
b Flo, v T L OB KIFEGRERER L TR, PEE ORBEEFR L 2EIZHEL
TWD, SHIC, NFRF L ORMRUEZREL TR, BT U7 L OFREERTS L
v e A=A BUORZHEEL TWD S,

e H AL DR
HA Y REEIE 1952 FICEAZ BN L7, 2000 4F 8 A ORFARE (41 RIS TH
F1Z7m—r3 b e s8= b= 7 HEEUCHTE Lo, T D%, 2005 4F 4 A O/NRREL (1RF)

3 OMSIATEUE N B A A I Y = 7 b www,jasso.go.jp/study_a/documents/indial .pdf
4JETRO L7R— I  http://www.jetro.go.jp/world/gtir/2013/pdf/2013-in.pdf
SHBE T =T A b 42 R http://www.mofa.go.jp/mofaj/area/india/data.html
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http://ja.wikipedia.org/wiki/%E3%83%97%E3%83%A9%E3%83%8A%E3%83%96%E3%83%BB%E3%83%A0%E3%82%AB%E3%83%AB%E3%82%B8%E3%83%BC

FHFNCARE . HAFEAZ B E N TEZ G L, AR E IS # A FEi L=, 2011 4 12 AI2iX
B FRRER (4 ) 231 > REGHRI L. TEARENL 60 BFE2H 2 5 HA v R 7 o — 3L -
N~ =y TOMbIZAT T ¢ Y a v EETHEFEFHEZRHE L, 20149 HIC
FET 4 EHBTH L, THA » REBIRIRH 70— 5L 8= k= T DT OHURE
51 LT AHEEFEIAAZRH L, mERERIL TR BIK 7 e — S0« R— R =y
~& EF S,

Z LT 2015 4F 12 HIiTid, ZEREEIO L & BRTE MRS TAEY Y a v
2025 FERIBEEKEY 70— L« N— R =0y T A v RS & SR O & B T
DOV & RET 2 ILFEFANEE I,

I) #FKR

A 2 RIS LK, AR TELBOR 2D TE 228, 1991 4EOIMEfafkZ 50k & LT
PR3 H LSRR U, RN, AVEREMRIE S 2t & LRI YO BOR 2 W7 LT,
ZORER., RFEZ 7wk LT DA 6T mWFEERE L #ER LTz, 2005 422007 A
21X 3 FFEE C 9% B DR 3R A AL L, 2008 1T AR 2 R KL IBOHF TH 6.7% DR
RAHMEFE, 2010-2011 4EFE1T 8.4% £ THEIE L7722y, BRINEB G A v 7 LISHIGT 5
72O DR EFEOERIC LY | BFITBEIE L7z, 2014 EREICAD , RFEROBEZEBIT S
EF 4 BEHE~DOHHE S ENRFORLZICHD SRR ©oH 0 . A% OB K OB
HENEH STV 5,

SRR FRAE

A > Rl 2006 FEEN S 2010 AEFED GDP RESRO VN 8.5%& . 2008 4Dt FAHRE
7 - BRERLIE D A ORI E AR L TE 2, L L2ndi s, BRINEBEED
@ RR DT D DS X FEDFE ORI LY | IFIEEEERICH Y . 2011 FED GDP
ERIT 6.2%ICEBIAATS, 2012 £FED GDP AERIT, BINEBEGHEIC X D EEDORGE.,
A7 VIO OBEFER, VE—RICE DA T A FOKNERD , BEOHH
BEOMBITENEZZZ 812X, EE GDP KERIT 5.0%E ., 2003 FELIED 10 4F
FCRARE 72572, 2013 FEDOIE GDP s RIL, M, L3, BRER CORIRICE
D 47%& . 2 FERET 5% % Flalo 722, 2014 A ITRGEREDHFRIC LV, 73% &R o7,
Lteid. REHEO—RBOIERPHIR S,

A2 RD 28 IMD— NH7= 0 INPHAEPE (Net State Domestic Product :NSDP) % Lh#g3 25 &
T U — YNNI A A PO OINERAT D L LTh, BN EN— LM & el B NET 728
REZ L TETN Yy TN, v T2 a b TINEE DO EIZ4A~5fFICbEL, BikT
5 X ICARFEDOHEFATIC OAEZENET TN D,

® JEEHE
2013 AFER LN 2014 FEITHBIT DA v ROEEMMABIRERIIER 1-1 1778 TH
%o 2014 FFPEOMBATIMIEIE (GVA) ¢ ZEFRICA S &, BUEEN 7.1%8 %258k, 72,
P—ERAEERMAORELE LR U TEL RO THERH - AEE - E R AV —E AN 11.5%
B EREETAB Uiz, —J7, BWKETIMIL, T A= OB K D0 U 71EHOILHE

O TIARIMIEME (GVA)) LiE. H—DRE¥EST F 13T IC X - TAEESNFRGH - — B2 OE» 5 R
MBI 72 EAFEREZSIWEH O, GVAICHEBLZME L, Mih&z3Inwi=t o GDP (BWN#KRAE) Tho

15



B 82 TFRIZ 0.2%OKREICE Y E o727,

#£ 11 A v RPEEETMA S (2011 FHUE)

BN %
2013 4 2014

AR R AR ARk b
SRR K 3.7 0.2 16.1
PLIE - BLHA 5.4 2.4 2.9
il 5.3 7.1 18.1
TS e HA - KE 4.8 7.9 2.3
jE e 2.5 4.8 8.1
B5 « RT v - #EE - 11.1 10.7 19.4
AR - RENE « EVR AT —E R 7.9 11.5 20.5
Mgk - #h2s - AR —EX 7.9 7.2 12.6
FE GVA R 6.6 7.2 100.0

HIFT) A > REFH 33504 Ministry of Statistics and Programme Implementation &k} & W =228 A 4EHT

TRk

® iV & TN OREFE BN
KR« EIFREEICB T LREE T TH LN Ha—nld, HAFZ HINOMNETH %,
N Ha— i, #E 920 A— MLV TT I U EIFRORSIALE L, FREiE L CHRiEe
DIREWETH D, H—T T 4 & BIEEEBB A TNICEZ b TWD, L)
ZIINDIEARERE LR 12 1277,

# 1-2 B FH I MNOREE

AR Nydiwe—

[HIAE 1925 % A — kL
N E| 6,110 5 N (20114F)
kTR 75.6% (20114F)

IRFREZ | 6.4% (20114EF5) . 8.2% (20104F). 5.2% (20094FFE). 3.7%
(20084F- ). 12.9% (20074F-F)
—AN¥47=0 HLFZ N 40,2041 B — (20104E)

GDP N a—) 84,380/L ' — (20084-F)
I e 41,540{8/L °— (2011-20124F)
T e H#Ejdd L OE B EE . IT - ITeS, i%EF. S 6%, sk

gL T T ELE 158 (FRFEHEES,973 km)
BE Ry hU—2 (3,089km)
2EPRZEW (N —, v e —)), 5ENZEHE
KB 1, /N0
G 12,146.14 MW (201243 H)
HAT) BRELAEEE KON JETRO N> A o — VHEFTHALE B % & & ITHERR

7 JETRO A > FIRFHEESE 419 5  http://www5.jetro.go jp/newsletter/inb/2015/No419EconomyReport.pdf

8 IREREES PR 24 NS IR ORI R RIS EEIC 20 D EERE R AT E  REICR T 2R Ee
KON R ORI 2MA - SfrREE

O TnFH I NI
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TINF 2 IINEA  RERIZBWTIEREEOHE & L THELZHT, 40 TIEH 2,200
PO IT BENFELTEY, (A ROV Y arNb—] OZOEY O, T 7 FEERS L
725 TWAI JHNIZIER 500 #:D IT Bl D AMERZENEH LTV 5130, BEHS L UHE
BHE S SR ER IR A G5, EE R I X — X2 DT V=T AM B G &
BECThY, EENFREIND LERES TS, AT Z DMTHEH LTV D HREEIT,
2011 FE 11 ABIET 314 4TH Y, ZDIFE A ER N T a — VI WS ZR T TV 5, BERE
¥TIE, b I Z HEERRSHEDY 1997 FICFEIW R AL L, BT B O Bidadi 124 2 K
WIDARE T %8| L7z 1,

2008 4EHE (SEMEFD) 1213 2 JK 4,303 BV B —Th o = MRAEFEIL. Z D% FEHER 14%
DORYEZ T, 2010 4FEEI21E 3 JK 559 fE/L B —, 2012 B8 IC1E 4 JK 1543 (BICEL TV 5
2, WA ERRE  (Foreign Direct Investment, FDI) @j[n] & L CiX, IT/ITeS, A >~ 7 7., 1§,
HENE - BEIEEL & WV o 20 BICB T 28RN > TV 5,

HEEDHEHNEFIZE T 5HAHEBORRK
e

A v FEIAIZEBOTIE, iz Fiic, ZRREE0K ORI DfRIZHh - 5 EHE
R L o T D B BRI, BTES T THAKEANT 7B ATE RV AL 7,500
TNREAFAE L TV DH1ED, BRI 5 Tk X v » TIERIE, 572K E - K
B KBRS TE AN E W o RN B D, Fo, FKMEEES) A B L7215k 03 HE
I Z LT KWK OTGES, H T ARKOEEEGAKIZ L2 TFAKRMEOIET, BHE, 7
TG EOR D IARELBENL L TWD, 22T, A > NICBIT % K - EHEH
DOBUR L A2 BB 5,

A > RiZEBT 5 AR - EHEEOBUR

A2 Tl BEBRK~DT 7% ZRT, 1990 FEIZEHTER 90%, AT 66% ThH-7- b
DAY, 2008 FF\ITHLHTES 96%., AT T 84%~ L WFE L TEBY . & 11 &k 5 D (2007
4 A~201243 H) THITFLNATWD [ R TOMEK~DEHRI 2T 7 & A Dk
N W) BRI CERICKEN RO Y MA T, & 12 Kk 5 AAFE (2012 4 4
H~2017 43 H) TI%, 2017 4 3 A £ TIEITHBEN O ~O FARAEE, 24 K ERi#a7K
BIEEEK D R KEFEROMSERARE (O&M = A MIXITHa A Y Y —D3EH)
DOFEMRMDBEEE L TEVIAENTND,

A v RERNOEHIZEB T DR, 72 b ONTIRKX RIZ DWW TIRIZEE T,

A > RENOHEHIZI T DR
7 7 A 1HH & LT b A0 10 5 AL EOFEHIZE T AR Z L FIToRT, 7 7 A

0 KB PERE TR 24 E NS IR OB RIS 230 2 EBSR A g . BTRENC ds 1 5 Bt E 4

HEOMEH MR DOBAFEIZBI T DA - AT EE

kg A ettdh— o=

12 Directorate of Economics and Statistics, Govt. of Karnataka, Indian Port Association, Central Electricity Authority

(CEA)

B AHBE A RHERERZE  hitp:/www.mofa.go.jp/mofaj/gaiko/oda/seisaku/jigyou/pdfs/india.pdf
HIICA VXA 7= VUK 7 n V=7 b T avzs MEAKHR

17



1 # SR DK BT 179.0 B0 L/HMLD) E 22> T b, )i, 2 b oH8Hio— A
B0 D1 HH72 Y KEHG T 79.9 MLD 725 540 MLD % TR Z2MEAH 2.,

#£1-3 NZTEor 72 1HH (A0 10 5 ALLLE) 1281 2 KEHG &

Qs %?m;;yl AL (GO0 Zﬁi})ﬁ) 7(@%@%
Andagl?/nggglgkzaé LR 1 107,200 15 140
Andhra Pradesh . . 47 20,143,050 2,205 109
Assan71 L 5 1,417,820 428 302
Bihare/\gw 23 5,783,554 1,262 218
Chan(ﬁi:iiagl?/r Hen 1 994,820 537 540
Chha;?;gi? . 7 2,515,100 438 174
Delhi%v ) 1 14,858,800 4,346 292
Goa 1 122,330 12 100
Gujal;%ty? S 28 14,678,240 2,101 143
Haryg{l/fi - 20 5,494,110 783 143
Hima[c:hgl;f\?a/(ill/es.hf??% sa 1 163,490 36 221
Jamr{l;)ivfiagfljjrr{gi s 2 1,910,060 267 140
Jharlfi}ing N 14 4,964,171 1,038 209
Karnajtﬁk;& 5 33 15,102,373 2,238 148
Keral; 55 8 3,778,516 719 190
Madh_gaﬁga}fe?gﬁ?_ oo 25 10,795,000 1,561 145
Mah%ﬁa,ih;& - 50 40,255,170 12,483 310
Manigu:r; S 1 249,870 43 174
Megh;d%y% o 1 186,030 26 140
Misorgr}/ iy 1 282,550 40 140
Naga}jfilr%@? ok 1 171,810 24 140
Oriss%_U - 12 3,335,930 826 248
Pond%_c\bﬁl;gy{ Sy 2 504,130 71 140
Punjaig e 19 6,329,860 1,837 290
Rajasg{;r; e 24 9,611,490 1,728 180
Tamil;la‘:d}ll/j‘ . 42 16,852,940 1,347 80
TripullgolU s 1 214,327 30 140
Uttargr:;ui?eglw SHE 61 25,762,280 4,383 170
Uttragbjnkd? R 6 1,249,380 221 177
West ﬁBe;lial} S 60 19,818,471 3,728 188

TOTAL 498 1,430,830,804 44,769 179

HiFT)  Status of Water Supply, Wastewater Generation and Treatment in Class-I Cities & Class-II Towns of
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India-2009. 728, AB (2008) OAFHEIZHOWTIHRMO F FFH L7722, XFOMPIAOAFHEIT
[227,652,872] & 725, ZOHE, EFOAOEGFHEL A EESFHEEZFHT S L 1197) L/ d,

ANH5~10 FAD 7 T Z 2 #iiZds i) KGR GUEL, 7 7 2 1 #m L0 &K EEEME
VYRTIZ 3 D, TRIBYHRRI RN 7 T 2 2 LUV OEHICENM U727 > 77— b s 5= Cl,
7 T A2 FH D 88%LL LKA 72 FARMHEY —E X2 EZTETWAH b 0D, FFEMITIT
MR AKR~NEEIKIE L TV DR E, 7 7 A 1 #MIZ A~ Wass 2 K EAIR LI 8 5 2 & 23 EE

SNnb,
F1-4 MZTLor 7228 (KA 5~10 T AN) (28T DKM E
Tz 7T A2 AA ARG ARG &
H ik (2008) (MLD) (L/A\H)

Andamantllicobar L ag 52 3,448,610 272 79
Assag S 8 573,290 76 132
Bihartv/\_w 14 1,113,800 134 121
Chhagi;,ggl}x S 7 566,080 51 90
Goa o 2 172,850 17 100
Guj~%11f7e}§hﬁ%F 31 2,180,590 284 130
Hary?fl/?/\?j_ 7 544,040 50 91
J amr{;}lﬂfﬁ%ﬁ%{ﬁgﬂy 4 244,990 35 142
Jharlg}irf IR 10 826,300 98 118
Karng;fbk; . 26 1,800,258 292 162
Kerala__ 26 1,686,660 164 97
Madhya Pradesh . . 23 1,745,050 164 94
Mahg@gl%tfjlﬁ 34 2,503,080 267 107
Megh;;;}%% 1 81,750 14 172
Nagagil;lj% e 1 126,520 18 140
Orissg_uy_‘j_ 12 904,510 98 108
Pond§§f€£§3a19- 1 79,690 10 125
Punjgl\g\/%ﬁ 14 1,109,670 197 177
Rajas_;lggx y 21 1,599,260 185 116
Tarnil;ia/olvujhFI7 42 3,254,950 231 71
Uttarg;%giffg. P 46 3,382,520 432 128
Westgil;gﬁk\/ Hn 27 2,004,440 226 113

TOTAL 410 30,018,368 3,325 121

HIFT)  Status of Water Supply, Wastewater Generation and Treatment in Class-I Cities & Class-II Towns of India-2009
ek, KRR (WAR) OEICOWTIIRMO FE L L2, RPOANDEFHE, KEHEEEFHMELY

B4 5L T111) 275,
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77 A 2O~ TIEH T KIC L DHAKITEKF LTS L 9IS, —IBOHS & AT T
I, HFAPFIH SN TV D, Fio, A > FOMREKHAT O 1 BFIRKRRIT 43 KT
BV, 24 FFEHEREKZ R L TO D REITILFE LRV 1,

® UK, JWAKR
PO THEEDFIE L TOIC i WIRHROAKEE R TAKE RN, £ O HFHS L2 B2 TERMET
LEAINTHDH0RH 5, IKDOREE L TEBOIENRS 2 biv, KEROAZF]H
RKEFHEOV—E R LU EOHE TH | FRARIHEARD B D, KR RIZIB O T,
KRG DA —E L) e K E TOMIE- IR E BRA M 0 K LAT 5 BN H 513,
ETIIRIT D Z EDRREIE S D, — R BmEIAES LT, S X DRk E %M
T DHERSGDHOD, BAKLTND EZTRWEREITEX RN, RERRG /K2
HINTWAEA » RTCEBHRIFAKREEZ T 57-0121F, MO®RE, Fa—=2712Z,
fakESNTWH 7Ry 7 ZEICHELZFE T 5708, HEBZZFEPLETH S,
Sy REMICBW T, AAROESED T TRl . MEOEEDA > 1 HEGE %
To IR AR D Ffifs S LTV B,
# 15 A2 FEWNTE}E S 71TV D KT RFE
B FE e R M GeES L
‘ SPML (##& | 20124 12 H X 0 R4, 7 U — NI | Delhi Jal Board
?; KEPBAFEA | 2o Moy hm U 7 Z2HFE L, /31 | 100%HE
| %) 2y b= 7HNO NRW % 20%LL FIZH|
WTHrZxHELE LTS,
= Kerala Water | 2004 4L 0 F3615, 777 ZINOINES, | JICA FIER
1 Authority TANT 7 BT T AEava— R | 7T TH EAKEE
% BT, JICAIZE DD & InAR |
7 MO FFERB A T, IR 36km O
+ FRAZ I\ T L BE D IR ERIN T 15 D FEFER
v Bk % FE i,
zo + Smart ball
5 + Mechanical listening stick
A + Electronic listening stick
+ Ground microphone (Omikron)
« Leak noise correlator (ZetaCorr)

I7INAIEE | 201143 A~20144F 2 A D 34FEMIC T | JICA &k, AER
= ¥Jm (PWD) o, iR E B s LI EGEFE, J | BN T e =
7 THAONSNA 2y b U TIZBWTHR | b

Oy EFHH, FREA R ORI L 2 | 7N R 7 =
TR A 2 Efi, Zofi, PWDNTOM | =7 b

e 72 o b2 B & LT UIREN O

Y =a T e vy XIS T O

PWD it B D SE K I J80E B 4 HEE

5 77 BR%44T (ADB) LAR— K~ (2007 4F)
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# i Fiti £ FEYE & & E STk
TIOXARLY BN AR A & 0 AR A 2R | JICA  FIfE
MRS SR D7, BNACH R Z @i (RKERE, & | ¥ v A 7=/ LKiE

T (Public W KRB, AGE A — 2 — DRSS | e
4 | Health 12 % A O D HIRES) L. ks
7| Engincering | WOMERIC L 5K —E A DR X, f
.| Department, | g AcHINAE S,
Government | = ooff, PHED Wk o> LK EIH AL AE
of HOB LAl E LT UFOTa o=y
Rajasthan : N EE) % 2
PHED) (1) MUK~ % A > | F— B DL

A SRE IR TERE ) 1) 324
(2) K HIITE E) & Fhi T 2 72 60 DB
LIEE R DI E3E

® [V RNIZEBITD b - EHEBLOME

A ¥ FEINTIEETEICEE Lo ARG, KR A ER L TWD 0D, AP FE
JBICPE D KB R B INB NSO TE ST, A&, KE, ROERA 7 59—
EZADE THEIRE LTE L OMBEERZTWD, 2078, 2006 464 FEUFER B
RETFEDOH L, P—E AL~ « XF<w—7 (Service Level Benchmark : SLB) 3% /E &
N, Y—ERUFEICEHII HANED HILTWD, FEREICEY, LIT 3 SAEEET5
72D —E AL YL« XU TF =TT DN KT v 7 33T &7z,

« A 2 R THIER - B IS ETFAKESE COY— B AR O FAREN; O FFE
cINHDOY—EREEOE=F Y 7 I RKROILE T L— LT — 7 DEE
CERLLET V=AU — 7 BERERICEE T2 FIEZOWTONA RT7A4 VDR E
W2, FAKEDEICEBITS, 9 DY —EZR L~ « R Fv—7 hoRd, 16

# 1-6 FAKESEHEOY—EAL~L - XF<—2 (SLB) 7

. faet/ER H 1%k Y
1 BE~OREKFE 100%
2 1H1A®EYOREEAKE 135Liter/ A/ H
3 JKEA—F—%S LTzKE AR 100%
4 KR 15%
5 1 HOHEKEER 24Hrs
6 IF OfifTER 80%
7 feAKEE 100%
8  BHBINAIT X 2 i 3 100%
9 KA R =R 90%

16 WA JEAE BN R R KERR T ERR 24 4E R KE IE E E B RBRHEGE 2 | Wik &
7 An Rk () B~ L8 %k, CPHEED,Ministry of Urban Development,Gol)
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BARP 72 E Uik, OANBDEIMIRST DK « KEOMESR, QML LT-/KEEIC
B DA, QIR HFEL LTO 24 BEREHG AR DY —E A L~ULDfA b, 7g 8z
Fons, ZZ TR, I om BT 7EETH OB L VOIZ W TR T 5,

®  KFEREYLRA~DOHAEHE S

A2 REINIZEB W T, 100 T AZBZ 58 HOHIE 1951 0 12 #di D 2011 Fi2i% 53
TR L TWD, BUE, 42 FOANDOK 31%IFEHHICEEL TR, HHADDOK
2% 100 T AFHICEEL TWD, FEHICE W T, KEICRL TR 7 7 &N A
BOWRMIZH D, FrT, 1 NE720 OFERMFIHKEN, EERFEAEIC Y725 1,000m® LU T Ot
MERNIC S Il (W—v =V, X x— == T 1 7V vat—igTHy .,
A > FEEEIC 3 itk PEERIC 2 ¥idlk) FEL TRV 8, 26 Ok CIT AR A R D
HIVTW D, MEZHik Cix, FARMLERRE ) 2 i L 727G KPR S D 2 LS K Bk D
HHESC, HTFKOBREEKICE D2H TFAMOK TR, R, 7 v RERREORY iAKRE
MBEAL L TERY | REDNEHE TH D,

® JR/KXIIR 19

A v FERICEER SRS TR b Wb OlL, HEME#MBERO LD TH Y | kN
5 100 4FLL EAEGE L T D 72 A EIC X2 E B OMENRKRKRO—>2 L 7p 5T D,
F7o, Fraxkid L OURAKEREROIE TEMN KRR Z LN RO R A TiRK
MIEAELTND, S BT, MK, BKOED KL TERINEI TRV 2D, TS
DRy FATPRHBBELTND, ZO XD RBURE =T, A FEWNIZIB W THEIUK T
RHEE, WASREEZIOS OO T T T Y. & HBREORKEOHIIZH S L
TWBEHEDOD, FMTORAEIZONTIIKRE LTEL O EERZTWS, 20k, [H
WNERIZ B TR AT O] B0 72 225 i OB 0 ANICH LIV =— X3 5.

HAREWNIZ I DIRAKBEATFEICIZNL O FRRH Y | SN — 2R AR 7
BEThdH, 4 FENIZEBOTHEAMEERSEWL OO, —H O EED S\ E B I
SNTAKGEE OIRAKBRENZ D T- > TE, LW ERAGEIZ L 2BRECIEEIC L @ &
WEEENREZ LIS, FEE 1990 FLUEIC SR ERTT 00 S CHIEAIC X 2 IRk A 23 F i =
NizboD, FHERTHY ., L IROMPOBFENLRTIENEET N TN D 2,

FREALA O FiE L LT IRAKDARED & D @i & el TRV 7 o — 2R E L,
IRKE T AREE T DIRAKE A L, Era e 2MERNE W FiEndH 5, AEmT
DARAENKND Z &, MEBD b L —= ZHMNEO Z & %05 F R~ b %
M 5FETHD, 2L, BORBRAOEZDICIT, FBEM. SV THESIISCT
A =R EEEICRETHIVLERDD A > FTOEAIZOWTHMETEDRLE L EZ X HND,

ZOM, FENICHTAZEELE L THAORHERMT S [F—4Xy B’bs, [hL—H
X FEKL T THRETE L HETHY, A FORERHEKE W) ERBICHEGTE D
TR SE EHER S NS, EERICA > FENICEBWTIE, vF 2= b 7@ Pimpri-Chinchwad

B 12 RoKEE, ZHE—2005,p.33

19 TE% 24 4R FEBURBR R IE BB SMEF W N FER LRI L 5 =— XA — Pk - (5K Y 2T ARED T
DIKDEAY « KIS - FHTEOTEH ] MRSt =2 AR5t (2013.3)

0 2 FESHBIRE IS T e T Y U I K DAER
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IZBWT, 77020 2 EMEEZFIHL T, 77 A{EED Suez fBMONE ¥
(Pimpri-Chinchwad Municipal Corporation (PCMC)) & MOU % 6,300 J5 /L B —Thifist L T

FHELZITH>TND 2,

7) HREHTRE LGS LKESR - EREELRE

o
SRR PESER BRI, N e — /LB H ANEIE, 2012 4121 850 T AIZEL TEY

2 AR BNARADBEN TN D, N Ha— W2 5 T KEORE R X O EIE N
> #7v—/v_k F/KiE ) Bangalore Water Supply and Sewage Board (UL T, BWSSB) 237> T\

%, [FIFLRE O 2 X 1-1 12”5,
F7-. BWSSBIZBIF D AEMRMESA, £ 1-7, £ 1-8 TR,

2IMiD Day (A > NEINSGEKE) OREEE
2 4 FRERAND FEHEEN2011)
http://www.censusindia.gov.in/2011-prov-results/paper2/data_files/India2/Table 3 PR UA_Citiees_1Lakh _and Abov

e.pdf
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1-1 BWSSB DOk
HifT) BWSSB 7 = 741 b
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BWSSB O —tE A Y TII A B — VRSG5 76,2011 4FRF 523 T 849.9
TNIZHF U TARBEG 21T > T %, BWSSB IZ L 5 —H & 72 0 Of/KEIT 950MLD THh
V. FEEKE 1,400MLD (165L/ A\ H) (2~ 450MLD 28R E L CW D IRIICH D, Tt
ST, FAGHENERH OBHIZ X DL E LT KB O EBRITREOME L VW2 5,

BWSSB (2 X @B BRI AR 1712, NAEB T LfKF Yy v 7E2&K 1-8, {H
F R & L OIS &2 & 1-9 1R T,

# 1-7 BWSSB (L 5 bk A HER I

eftieE 1350 MLD (1,350,000 nf/H)
LY N 8.5 Millions

fa KT U 7 A 570 sq. kms

AP E (XA —2—%) 8.65 lakhs (865,000 =)
BRILER 8,746 kms

Al KA DR 100 to 1800 mm

Bk % v 7 (M EZD) 57 (885 ML)

flkz 7 (EiER) 36 (33 ML)

MER Y 7Y 62 nos

IR (R KAL) 7,477 nos

FE7K H 62 nos

17 A= e i 42,200 ML

I AN/l BH7VIEHE 65 L/day

1 mi'& 7= 0 SR HEAE A 28 Rs/kL (44.56 M)

HIFT) 2016 45 BWSSB 7 = 7+ M8# (2012 £ &%)

# 1-8 ANAZEBTH MGy v

ISE T AR @EHA) | wREE (D) it (D | fe s s (PR
2011 8.499 1,400 950 450
2021 10.581 2,100 1,450 650
2031 14.296 2,900 2,070 830
2041 17.085 3,400 2,070 1,330
2051 20.561 4,100 2,070 2,030

HIFT) 2016 4F BWSSB 7 = 71 Bk
50 2021 4ER S CTOMBEE 2413 1,450MLD, 52 &% 2,100MLD s HE ST
HIEMD, FBHEX Yy v 71X 650MLD & 725, IRAKEN 30%ET 5L 2,100MLD (&

232011 4F census & Y
24 WK UEREAK X v 7 B IR SN B KD R
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%L 630MLD 23 KEEENLIRE LTS Z ENBEESN, BEX Y v 7 LITITRE
LD, —H, WAKEEEZPOLE LSRR (FROERE. BHEET) 12XV ikKE
DEN FIA T, TWARER 10%IEH LT ERET D &, FH¥ v v 71 210MLD

(2100 - 2100X0.9) £ TR DI LN TE D, ZOMRZ Enb, INAKFHAEIXEEITIK
KRIZBN TR OIRORFE L LTHEMIT b, IAKEROEmN AT r—lk
W, 5 2 OZKIEBRSE & ALEAT T THIEE Tk,

4500
4000
3500
3000
2500
2000
1500
1000

500

0
MLD 2011 2021 2031 2041 2051

EFEETH
ARG T
B AR

1-2 BWSSB Ok fitfas - fEEO Rl L

# 19 WEFIEHEROWEEE (0 rHb7ED)

B ORRE s | WRE MU | v | ks |
(X10 75) B %
— RS E 740,000 16,992 44.67 4,718 53.98
[GE | 42,100 1,623 3.84 1,961 22.44
FREH + rEE A 36,300 2,194 5.20 1,291 14.78
T - EEM 2641 618 1.56 715 8.18
T KB 49,100 0 0 54 0.62
MEHEAE 8,70,141 21,427 50.75 8,740 100.00
Bk &5 42,223
ZEK & 20,796
NRW% 49.25 49.25
100.00

HIAT) 2016 4E BWSSB W = 7+ 5k
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Ny Ha— WD FAGE % O - AR

FH o EFICALE T HEEE 900m D8 H o — L OKIRIEL, #HORPER 100km
WNET DA —T = U )IITH D, #IKEOESIE 600m BETHD2D, &N
300m Z K LT — b~k L TWD, 2B, A—7 = U JIOWJIKEIT BT
ZEXT H 72 Gorur Hemavathi BT/Ki#<> Krishnaraja Segara BT/Kif%FIZ L 0 ¥ ST
W5, e, Neia— i idNC I — T = UJIOKPEKRINIZDIX 1974 FLARE T H
o7z, LABE, 1982 4F, 1995 4F, 2002 45, 2012 45L& 5 Yka:?ﬁoﬂ%ﬁﬁﬁﬁmﬁéﬁﬁﬁi
S5TED, 1974 4412 135MLD ToHh - 75K &I, 2012 4121% 500 MLD (215
e,

LU S, Rua— VAT E COAEIR KD /KERIZEAD | HBEXD 4
K] DOIRZ E EE 5T D, ZOEKRDO—DOMREKE N D DIRAKTH D,

N — Ll DEOKEEL, D EWHDOTHRNS 70 2053580 L TED .,
EFALIC L D BB OMHENRAKREKO—2 L 2o T D, iz, BEk THEM 2 A+
DCHDLTOMTFEREICPNABET, IABEEL TNDENVSTEEHRGHFIEL T
W5, AIFERERKEROER (OWTIKEY—E A TIZ o228 5) KkHE
FEOMBIELE b2 59 & OB H,. BWSSB Tldfuy b7y s h&MH

EFBE LT, WARREFERL TD, UL, B3 FIRAKOHRA
DITHONTE LT, MRMLO@EH (HARR) X bar—zk b BH (FHAD
KR CTORMRMAIT DIV, M CTHR TE HIKOLPHE SN TR TH D,
IRARRA R 540K 130 &7/ H ORI 15005, & 672 5K RN
ThdEWVWR D, 72k, BIMEHA CIRRAKHMIEIL BWSSB 28 Z56 L T2 Hist O 7KE T
AT TS Z ENHER SN,

BWSSB [ [FEBHTEICI T DA E LT, % 1-10 (2759 UFW (Unacounted Flow
of Water, H/K) XPRFELIBFEEEICEFLL TE ML TV D,

# 1-10 N Hu—zBir b UFW kR EEE Mt

Hi1[X XS i A i) LHIBIH - HAR

South Hi1[X 52km?> | L&T(Lean&Toubro Limited) 64 - 3EEDKT

West H1[X. 54km?> | L&T TR THERADNKT

Central H#1[X. 26km* | Suez Z%EFHLE T 5 IV 7TAEM - TEABKT

N — VBT H UFW (PR EEROEmMEINONEEL R 1-11 12, N
Mz L&T fH42fk oK 1-3 12R7,

o}
k=111}
%

2[Rk 24 4 FEEBURBR S B BN I D TR L 5 = — Xia —HEK - THARLEE Y A 7 A%

DI=HDOKROEAL « KA BLER S - BAFFEOMEM ] RSt =ZEREM TPt (2013.3)
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# 1-11 RN Ha—nickBir 5 UFW PR FEZ O ERi RN O N

1£H 24H 34H 44FH 54H 6 FH THHX

© 35N @ Tt @ TEARA MM

KT HEHIZOWTIE West #i[X, South #X DZEMH-D A

K 1-3 N Hn—ZBiF 5 UFW xR FEDONE M
HAT) L&T #Hft

JICAMER T r Y =7 & LT AN e —/b B FKEREFZEN 2005 455 2007
EFE Tz, R7veyzy hTix, N da—A@fBcktdT 20— < VI
b OHEEK R AR 5 720, F/KE iR O (F/KBES) SOMLD OH5h) 217 -7,
Z Ofth, ZKERRE OISR UCEIC T TR E D M L LT AMBHTE, 30% % B2 SR
KFBHLD 7o > OBKMEOLNE . BEEHe SIMEDE . RM~OFEBLEFLEITO1F
Dy, N A — VT RIZ K D KB ~DOBELE D 7= DO JRHIET), K OFEiKZED
HEMICBET 2 HEE OBRIGE bIThh T,

EHIC BT e Y 27 b EWAT L CRAR IR FE D BWSSB IZ L Wit TR Y,
2003 £ D 2005 AEIC/T T vy NPy =y RdMTbhz, BIETIZZ o f 1
v hFa Yy MEREZIT. Ao a— EFAEERBELD 7 = — X O
DOHFTBWSSBIZL DY —ERAZYTR2ITYTDH L, 3V 7 ExGRE Liziwkst
REENEEIN TN D,
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K 1-4 N Hu—)LHNTHREEK SN WD UFW MRFE L S ) T
HIAT) JICA A > RHEBFHEAIE R (BWSSBiEE R BLOHMEe 7V 7z Xk v ek

1) RAKIEIZZRZ/84B8y vFAP Y b —Unaccounted flow of water (UFW) & Water

Distribution System Rehabilitation(WDSR) Project>—

Tryzl MZBTFAZ X M mey b U7, 16 km> TH Y, = U 7HIZIX 35,000 =
X varndol, a7 ML 2003 45 A A D 2005 4F 3 A E TEM I,
TuYxl bax MIFI4E8 FTALE-ThoT,

NRABy T A MORER, AKREL, KEME R GEBAE, L7 O,
A—Z il KB RE) RN Lo, 7B Y= s MTE T, UFW 1E 64%
D 38%E THIR S v, IRAKHRIL 56%702 5 30%E THI S vz, 7'my =7 MR
THAL T 1,846 ML OJR/KED I S 41, HERHEL I RIRARIE 2,950 /LB — L HERtE &
7= (16,000 /L& —/ML X 1,846ML = 29,536,000 /L t"—),

20 JICA A v FHBAHEME R (BWSSB s E B
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—o—\Volume saved —4—Rs. Saved

2000 400
Operating Cost of Water-Rs.16000/ML
1500 | Saved Volme - 1846 ML . 300
Saved Rs -29,500,000 Rs
ary
S 1000 - 200
500 - 100
0 0
NG o“ > o“‘ N 0“‘ S FHFFFHSS 0"’ S &
C XN NY Y & L K & L X N
Qe \’b @ @’b \?.Q ng \\) AN 0 gt O $o Qe \fo @ @’b

X 1-5  I/KHIECER & AR

HIAT) JICA A > FHEEPHEME R (Hdh : BWSSB2013 FikiE &kl Nssues of NRW-Bangalore City] ) &

Y 1ERKL

Flo, A vy b U TICBWTHRE S ER S KL (DMA) (IZ8WTiE, KEO EFRRLH,

HEEMERTIC AR KT 4.89 m. 70%D K EHMN B 57,

’ Initial Pressure B Current Pressure

14 13.24
11.48
12 11s
10 |—
Eg |
g
5 6.59
26 5.52 5.11 5.33 5.43 535
& 4.68
4 —
3.09 2.94
2.64 2.56
2 —
0
1 3A 3C 8A 13 16

DMA
X 1-6 DMA |25 D FEFHEEni4 DKL g

HIFT) JICA o > REHBAFHEMEE R (i - BWSSB2013 4E#47#H & K [ssues of NRW-Bangalore City]) LY

ERL

30
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)

T)

JR/K*¥%E —Distribution improvement and UFW reduction project?’—

Zo7myxr SO HBIE, Central, West, East, North, South-east, South 7>5 7
% 6 20 BWSSB OFfF7KHIKIZ 51T 2 B /AKE DY R & KR DIRH T H 5, BIfE, South,
Central, West ® 3 HIKIZBIF D570V =7 MY JICA AEE&EH 1 Hua— BT
KEHEHFE T = — XN OMMOH TEM ST D 2,

RFGHIIX I 300km? (South HIX A BR< ), X574 60 T (South #iX A Fie), 7
BYx7 haA FOKREET 160 EALE—Tho, HEESIN WD 7ny=s b
£, 272 &1 300 MLD OiARBHIRSILD & RIAENTWS, 7rY =7 ME3
FEFHECEM S, ZFEH 1L UFW RO B (16%) ZERT 28 2R >, BIEERNK
RBUZOWTIET B R A MM CTHREES V. Z OB TEE N ZR TERWIGEIT
NTNT 4 BRSNS,

TrYx/ MIBWT, SRt IEHER S X% (DMA : District Metered Areas) D3t
B - FXEF - M LA FEMET 5, South HIX TIE, 52km? (2%t LT 85 O DMA DR ENTE [
LTW5, Zit& 1L DMA OFERRICLE L 72 8k (B S/L7 0 GSM @5 1l i L
BT A—F— WERORA—X—%) O - 3&5h - RE - REEHITOLERH
V. HIX 12381 20 20T 150,000 FREETh 5, Z Ofh, KR Z HRYE Lok
Ry & A (Minimum night flow test) Z1TVN, ZOFRERNL | MEORTEZIT D 72
(ZE R Ao BIEIT LV B 2R IR KL IE 2 R E T 5, South #IX Ti, 42 85 ® DMA
D5 H 31 O DMA IZDOWT UFW 7TEA A I T L, IAKENHIE S, K
FERTORFEIT 2013 45 10 HAEHX VBB L CTRY ., BE, / UnNUEER- LR LED
TW5EZATHY, FEEOWRHI - MBS %ERTETHD 2,

BWSSB (I3 1EH 73 6 4 £ 713 7 M O FE TR A 48 T L 72 BEfE T4 a% X o0 )&
HREFRA S S L L b, ZEHFRBFEHMICB N T, FTLTHy Sy
TAENANT A7 EETHZENRROOLNTVD, ThE TIZA—F—REt Bl
LTOUV—rvay72FEmLTEY, S®BITHE, V—7 v a vy eFRke Lok
BEMRZ LTI TETH D, EifiHh IFEOWTUITATA 2T 7 -
VYT A EBD LT AREENa YT o SRR PO E AR ST A TR
LCEETHTETH D,

N AO—)VLIZHEIT 2 LKEFER DR - EFRFE

BWSSB Tid, #fi FIRAKXRNEIEGREO —D> L o> TWnD, H FIRAKDHREIZE L
TiX, BWSSBANZNE TICA~— FAR—/b (BKERNEZBE LN S, R—LIZHEK
SNT-EEE Y — SRR E TRKERT, =7 =R 7y bR BT 5 AT L)

*TJICA A > NEESFTHR LR (BWSSB alif& k)
BBWSSB/TATA 2 LY NT 4 v T2 P=FT U 3370 v FiER
2 L&T(Lean & Toubro Limited)#:iZ %45 & 7 U > 7
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IZ X ANERFEEZFER L TS HOO, R—/LOEE 100mm (2% L CEAE 50mm OF
N Z N e OB TIRKMLE 28 ET D ICE > T e, 2, BEEHK ST
BIRARRI R EZITIH T, South X CTlE L&T #EE 23 3~4 4 (K| CIR/KZRFHE & A1 RS
BB E AW IRARAE TIEZRBOICERL THDE DD, KEMENT L5
BARFERBE LN TV, IRKRED X A 2> 728y THRAKT 5 X 5 BWSSB
IRDTND S OO, FAERIGHIE YA < FRAIZHE U 72 K E D R HH T 2w ik
TH D,

ZOEOIT, lEHRETEmMS ATV D EHN, MRS Vo mHEFIEEZOE
FHMICEAT D Z LA RBENE L TWD, %I, EOMINCmT, BEF
DENF & BLHLORPL, FRIARAKER I G DT TTF 2 —=2 7 Lzl & |
ZNE FRBICT B BARHE B3R D BT 5,

@ HREDREE. BE NEBREEL) L VEHE

7)

1)

4 2 RIZE T ZEEE

A v ROEARWZRBARBBORIL, 1 > FBUFGEHEZEZ (Planning Commission) 733K E
T5 15 WAEFHE ICFESNTWD, B 1 IR S WAEFHEIDRE SN0 1951 £ Th
V. BUEIZE 12 %k 5 DFFHE (2012 FFEE, 2012 4F 4 H~20174F3 H) (2D
RRMNFATEN TN D,

511 IR 5 AAERHE (2007 4F 4 H~2012 43 ) THIT LN TWD T4 Fa2+To
BB K ~OFHGERI 2T 7 £ ADFESL] &) BAEIZIT CTEERICEER R LN b D
D, N FHEIIOREFEFERIC L S FARTREOBINIEKIR & L TR {238 D DTy
20 MA T, H12R S AR (201244 H~2017 43 H) Tl 2017493 A ¥
T A A~ KRG 24 RefiEkeka K, BERAKOESL, KEFERDOM
MERERRE (O&M 2 A MIxtT 232 MU AN —DEE) OFRMAHEE LTEE
nNTEY, K&, KE, KO —E2RDOHETEARE L THE OfEE R TWD,

4V RIZBITBKERBEEK

EWNIZH T 2 KEROBERARE EKEDOHICK L, FAKEA 7 T O & s
T HEBTBAFEA 1L, 2009 412 [Service Level Benchmarking| & U9 FHEOH T, #RHTHD
O _EAGEENGIZBI L 5 &5 100%, 24 RRFIFE K OERL, BEPUKFR D 20%LL T ~OHljK
FEOHEEZHRE L, HTBUFIC X2 KEFEOYGEIT AT 2R LA ZE L T2,
1992 FE D 74 IWEIEWEIZ Lo T, FAGEFEITIMN L6 iiid 5 VIEHT L~ v o
7 BIRIRICHERRZ B L T B REN TV DD, < O BIEIRO ¥ ¢ /3
T ARER - BIEMICH . AME D b+ Tide < HERBEOERITINC K-
THERRD,
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) 42 FIZEITEKERICRDERE
® kiK%

AV RTIL, A ¥ REES 246 5 (HES K OINSIIEN OSLEFIR) 53 HB LU 7
BANEE 2 22 (MNAEEEFIAR) 55 17 THIZH & DWW T, INBURFIEES 1 & GEHE EEFIAFR)
#5056 HASRME LT, DK T72bbiaK, HEMR LOMKE., HKkEB LOgUE, i
K HONTKNFEE] ITBT HIEHERZ 5 2 DL TV 5, MBI, IHERpRIEIZ >
WA, BBICESETERED SN TEY | WIFEHRZICOWTED ) 3FH#
1% (The River Boards Act, 1956) . JNEEI) 1 D /K342 BE9- 2 B 0 TR & % Foal L 72N BS
K4t (The Inter-State Water Disputes Act. 1956) 738 5,

T) AT AMICTE T EKERETE I NITEFIE
® L H HHNTEIT B AKE PG
TINF 2 AMNCIT HKERFIE X, K& (Department of Water Resources) (T &
DERESH, FEMRERIC LV FEITENTWD, DT FZHINIL T HODOKZRH Y,
KFROH A 1-7 (2R T, Krishna KRPINOEFEDIZE AL EEEDTND, N
12—/ UK Z G LT D Cauvery KRIZINT 2 HFHICKE WKEMEZ A L T\ 5,

X 1-7 T Z T OKFRHK
HFT) Department of Water Resources 7 = 7% K

33



ZNENDKRIZOWTHEEFBAZTOHNTEY . HFAKIC

#F 1-12 TR 7,

£ 112 HINFTZAMNOBAKRICIT T D R F I B
KF PATH O HFIEH BB
Krishna 24 2
Cauvery 16 0
Godhavari 2 1
Other 1 0

SSIDRAR = GiatE ¢
AT O RBUE SR D e b % /KR Krishna KR TH 5,

H{FT) Department of Water Resources 7 = 7 %A k

Krishna KR TEIT SN TWDHHEFED I B i bHIKED K E WHZEIL Upper Krishna
Project (Phase I ,I) T %, Narayanapur Dam 35 XX O' Almatti Dam % &i& 3 5 HH T,
484 75 m* OFPKEH 2 72 OO FETH S, Cauvery KR TiE, Kabini HT/K{H]
DR (FIKE - 182 T md) EREfShTND ¥,

AT B TIWNC BT % KB PR D 1A

HNF 2 MBI BN T, KEFEIRDIERIE L LTUFZ DMAKFE The
Karnataka Irrigation (Levy of Betterment Contribution and Water Rate) Act, 1957 33 &2 U The
Karnataka Irrigation Act, 1965 2347 S LTV 5

v' The Karnataka Irrigation (Levy of Betterment Contribution and Water Rate)
Act, 1957
NN ORI W TITEE i, EEEFEEICKEIR D BHAE STk
V. KEBITR D2 REERN B > 7o, TTF 2 TN KENEZ~ A Y — oKL
(BB BRA~D T2 DIFR S & KBS HOWTED - iEM) #UWET L THIES T
72 b DT, 1957 ISR TR S AL, FKICR D IERIZET ZRICHRAE ST
W5, AIETIE, KOFIFITLR D INBUT OEHBISUIER, BHeRR, HFHIC
DWVWTHIEL TV D,
AIE TR SNIKOFAIR D BT F 2 IMELTEA SN TND
([A @ Kharab HilZ DWW Tid, BHEREE L WA ST D), AKRIATE
I, MERX % (betterment contribution) & 7KK (water rate) (25717 TN
HZEDBBEINTVD, MR BEIL I & 2RESHIGIER s LTEB, £
DOEIEIT EHICSE 1500Rs £ TEHESNTND, KEEIZOWTIE, The

30 Department of Water Resources 7 = 7 1 |
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Krishna Bhagya Jala Nigam #E:235E7K 92 s Z 35U CIEIRFE DS EFS IR 21T 5 &
BUES LTV D,

v" The Karnataka Irrigation Act, 1965
1965 FITHE SN AVE T, INBUFIZZKEIZFHR S % (Trrigation ofﬁcers)
ZAEY | SRR LAKEFZE IR DA, fii L, HERFSEICBIT DR 23R
THZENHEIN TS, Irrigation officers (Z%F L TH43 ﬂqﬂﬁ/\@ilﬁlﬁ@
A TE iR DR EVEDR IOV THIE L TV 51E0, KO-
- MEFFO Fioex . HTHURETA 64 2 FH IS 4R 2 48 F BEHE uﬁ?k*@?i’ﬁﬁ
THLZEREBBESNTND,

@ MEEDRRAPEFDOD ABEDEZHIDHE L UMt FF— D4
7) ®A 2 FOBEARD ODA Bk

1958 EITHRAOMEZKE A > RIcfieh LTk, AEZRKIZAARDA v RIgkHd 5%
B IDOFL 725 TS, 1998 FOREERE =T, FrBEEE w100 LS
DSERE ST-RET S & o 72203, 2003 4R B REA o RIS A BC BB S vz,
ZD%IE, BORRGEEICRB W CHEGR SN EHANDH (BEFA 7 7. REER, BE¥E-
FEATBARES . BREEIRAE) ICih» CTHEMES I, 202 ThH, %1 K ODA @ 95%LL & L
HIMERICE DM LT, BN, EWEOA 7 TEFICEMRL TETEY, #&
FEREZBUEARNOBBICKE S FELTWS, 42 RS R THRITRKD H
M RFT—TohO ., FLLHARNGLTA > RiE 2003 FLURM &K D Fe Rk O B E & 72
S TUN5 3L

ﬁMMDA§277ﬁ AR DigimoA v Ml & OBUR RS2 B £ %, 2006 4F 5

ICRESNT T > REBHZBEE ] ik, (DRFEREORE, (&R - BEEH
@@&% @AM ERK « NI OIEFRNEABEE LTBITFbN Ty, REME
ASOXRPLE LT, I, 3 MEKROBE AR IE - B L, RO AR 2 6
oD, ETFKERZ =TT L7 EE2TO ZENHRREIN TV D, KO E

IZY 7z o T, 2R RBKEIROMEIRCZ TR 72 KBS OBLS 2 B £ 2, 1Y)
@ﬁﬁéﬁ%ﬂ%ﬁ%#étwmﬁﬁ@ﬂﬁ«@%%\ﬁﬁﬁ%@%ﬁﬁm\mgﬁ
DENGEH (FiK, WARXR) 72 EOBUR - HlESE~O B ) b RImEIZIT S 2
LT3

M BBy 27 A b @HTF—27 v 7 (L2 F)
2 NBE TR v FEDHEEE ] CER 18455 H)
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1) ®4 2 FABREE

CTIETHEM STV D EMA:

MR K23 e LTk, P2 bEtE (Ganga Action Plan: GAP) <% A
F¥EALERE] (Yamuna Action Plan: YAP) (2323 W T, 2R S TJIOFIRICEB VT K
EHERR - AR DA VEORERIE A FE LTV D10, REREOE LWHEOKR. f
HBLOER T 2 %502, b« TAREMGEROILS - WREHWE LIcFELFEML TE T
W5, ZhETOREFIZE 1-13 177,
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# 1-13 xfA v FHMEREE (ETFKE

MRy &—) —E

(2015 57 H W)

CE

KRR

No ELEA BREHAE (EHM) BEEHRESL
1|190)\F« Tk mEE 2015428 27H 15,6204 D /\F KB 3
2|75 bkiEEEmSEE (1) 2014438318 16,2797 v B JL - TSTLaMKER
3|FEAR AN K ER RS 20134 3H28H 14,225\ R U HILINARBER
4|7 — bk 20124108 298 28,975\ 7 —KER
5|50 A HIMIISHAK - T R REE 2012498 28H 37598|5 v R A VINAREER
6| A7) ISisEEsm kS EmELE (3) 201142/ 178 32,571 7Y —KER
7190\ bkiEseimss 2009438 31H 29,453\ I NT 4 AT RAR D
8|Sl bkaEEmEE () 2009438 31H 12,727\ 5 S MKE R
9 TZiﬁ;‘;mﬁEr?ﬁ FYRIRER 2009438 31H 17,0954 2 JLF Ko ETFKEAH
10|99 ZILF R e+ > D SiEs 2008438 10H 8551|143 )L Ro#imBARES
11|7RFHIL EKIEEER - T SR SRE 20084 3A 108 22,387\ S )LF Ryl EFKE A
12| T 7 EFokE R EE 2007498 14H 22,806| T 7 MALEER
13| 705 bkigEimss 20074 3A 30R 24822|9 v B - FSTLAMKER
14|7 LV h— )L Tk RS 2007438 308 6,961|/8> v T E TFKEAH
15|V v IR ARIEEEE 2007438 30H 19,061|4 1) v EFoKE A%t
16|75 S Lk EEEBZE®) 2007438 30H R,777|7 5 5 MIKER
17| L h R SR EE 2006438 31H 3,584(a L h 2 BB
18|/\>H0O—)L EFKERFELE(-2) 20064 3A 318 28,358[/1N> A0 —ILETKER
19| T2 - A —ILitbRitEEy 2006438 31H 7,729\ 4 TS /N\— FETHBART
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DU LA RGET D70, HWEORR S 2 MK AZ®RE L, MXORHEE LT
I%. HRBR Layout (%, #r¥lEEMH CAEMR S 10 FRi1E & AT LWHIX TH 5,
F 72, Kammanahalli [Xp§3EHU & IHEEEINRET 5 HUlk TR L 72 KiE i
fFETHEBESND,

BWSSB 7 S A2 2 1T 72/ K A ¥ 2 — A RIT X D &, WHIK ~DFA/K IR 1T 8 I
f~10 FFFEE Ch 5, (H L, Y4 F (3 L Clndia /K OER TIEZMER L2 & 2 A,
FEEITITHIXPNIC I W THIZ 4~5 7 1y 71208 L eiwmd k23 ThhTngd Z &
B AT ~OKKITA 3 1B 4 FFFREL2-T0 5,

A |y b i

X 3-1 /%A =y b
HiFT) BWSSB i  2 JE 12 1k
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# 3-1 BWSSB East-1 HiIXF/K A ¥ 2 —/v 3 (RS D3 6k 52 Hiti)

L1

Sniiree of water supply

Arens to which water Is distribated

Temings I l_au_pﬁ‘i_ng_

Mo 'I.T.'r.::.u:.'dnyx | . water. Ward Ko,
4
I ap Twin Tank GiLE Raminha Layow, Kachieacamhadli, K lalfi Ll A5l PR 20
héomday - =
TIRBR, Layom 2 2 17 Bluck Fo000 PA-B:D AR .
WOMBREk [ e
a) Twin Tank Cal 8 Ol Mill rond, RS Palva RO Al 00 P 28
OMER Inq.\:r.r.. ]Cu:mll:lfgnr 1.n1 Bzhacar Magar, 300 AM-10H] B 2140
2 | Tuesdmy | Bl OMIER ook Ear. Lo S :
1* Bleck HRBR Layom 00 P00 AR 7
&) S0 X 50 dis line sspply | Jannddmen Loyout, Lsgrajpursm, Sait Palys, KSFC Layout 112000 A 10 P ‘.!:.-19
""" HEWR Jagant 2000 A0 A e
o R &)1 Twin Tank GLR Ramisiha Layoul, Kackamakinsballi, Kassanahal 10200 A b1-8:00 P o
a eI :u' S o o 7
HRMUI 3 mhk Bl PRA-2:000 A M - ]
| b3 £3MBE tank Vijaya Bank Colomy o A1 100 AM 7
| AR la K aestaminagar F00 Abd-L0:00 AN 21, 50
ap OMBR 1amik o
1" Tikock HRER Layout S0H) P A0 A 27
4 Thuraday e Subhsiana pﬂh‘! l:hlk}m ]!ia.l.l\;z-am}dl ik Favae nagar, . .
) 00 X A5 dia ling sl.l.pjpl:( Kull:ulpa. mﬂg\_ﬁs Py, 00 AN 1000 PR 27, 2k
1 GEVE Reservodr kﬂgnm&-]'lmnu rCD Ars - EHHERE S I UE B ) .2
HiE o 00 AL A R
¢ b a) Twin Tank GLR Ramiata Layou, Kochaskanahalll, Kamisamahalli 0 A 800 FA a5
iy o, i
[ HERE Loyom 2 & 3 Hloe X G AR ! a8
| wpOMBR @ L
2) Twin Teek GLK 0l bl enad, K5 Falyn I
OMBE lzyoul, Kasturinges, Lal Bahalur Nagar, —
| 6 | Seede | b OMBE bk - ) thmmn‘ﬁm_ o ‘." g, 00 AM-10:00 Pa .51
o) B0 3 A50mm dig e supply | Tk Layout, Li prrezs, Sait Palya, KSFC Layoul 11200 AM-T000 FM 24, 44
| ) Twin Tenk GLR Hennur CHC Areas 1200 A 200 M T
[ % | Sunday |bYOMBR ek Vijaya Bask Cedomy 500 AM-11:00 AM £ n
| i 4 i . paiya, Chikka B 5, Fai jivan mu.;r_ ] T T
| -.]&:v:n.—:n_ % A50mm diz lime supply Eullzgpa circe, 1S Palyn | 00 AM- 1000 p;-,-| 2? 28, 50

1) BEFEBE SN TV DBIUKREEICET HHFRINE -
5 3 B A (2015 4F 8 1)

HiFT) BWSSB A&}

S [2015 % 8 B)
WZRBWTHUE TN S 30T 2 IR R 3412 B3

DIEHRINED T2, L&T #t & Suez tH&FM L. TV 7 EZTo T,

Suez #13EFAAE BWSSB (28 W CHEE
» 5, Suez tti

FORERTYA FERFE LT,
Suez fHHHYFEIC LD L, 7y =7 MIKRD 4 ODAT—IV THERENTWS,

ODMA DO#IfIZ

PJ = U 7 NHL LA
DMA #%4 (DMA W/KEFRA ST K 2 e s, %ﬁﬁﬂﬁ
. IWA Ot E L35 (1500 F R,

OEANAL 1 fEar, B

3-2)

R

(DMA33 T T 1E)

e s R A
ELEBLTWD

IR R (RAKTRA UFW OFIE - E#8)
R - fERS
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EfRAIT & DJEE%J: A

X DMK DT r V= 7 N & EhfihC
IHFTHEeT VBN TE, £ 70 Y=y MEEOB 25

< 5)
=20 km#i %)

k]
— A =Ry 7 A (¥



3-2 DMA EfgA—#—AKR v 27 A (Suez )

Suez i, BEF 1 AT VN TLE 2 AT —U~BITHEDZ L ThHoT-, £
7-. BWSSB UA DA » REINTIX, 7V —¢~A A=)V TRKO 7 r v =7 b FEli
Dz &t ThHD,

L&T 4%, Suez th & R HE BWSSB (23510 T IHIC L 2 MUK D 7 =
Vx NEEMTTHY, TuVes MEEOHRAEZ I,

L&T Tk, BWSSB k= ) 7 OmHROMEHEZ NG E LTI ETFELT-
TXTN3,

3-3 L&T tEDEIAK RF KO U T (KPR - f8H5)
i L&T th kgt
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FHEOIEAN 2N E LT, FTHE 1 A7 v 7L LTCEOMROEM 2 iAm 21T

v DMA ORRER E, MPRAEREZINE - RET D, 5 2 A7 v 7L LT SCADA
(Supervisory Control And Data Acquisition) A7 & (Bl AT 4) EEFIHL
T, B LAT YT TRE LT Y T ORRIIBRHELIT ), REIZEHE 3 ATy 7L L
TEEORKEF ORFEZITV, REFLERLTD LV RN TERIND,

X 3-4 MENKMREFED 77—
Hl : L&T #HHR gk

Wit e b B FEICIM ML BN FE AT, NRE LTI, BRI AKR S
EDHED FHFOTERERGL (L&T t1) 72 E5B L2 n8 b H 5K, ERH7RIRK
AV N EREEST DEAMIH2ICH LT RWEIREH o T,

WD Lsign OFFEIEH LT, AR ZRIRKEM 2L TE 2 afREEARE S vz,

A BA
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FEABE
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B
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B
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B

T) #B/oEE [2015F 5 A~11 A]

55 1 BB A L M SR & FE i L 72 L-sign &5 8, BWSSB ~ kG4 2 I K i AR
B IROENE L R L7, T E TICEE LIEMIZLTo L0 Th D,

* 32 B —5

4 kR & fdn A {5
L-sign *1 fa/K%E M 8h &F 300 %3 201546 H 6 H pES AT
L-sign #a/K%E M 3h &t 100 23 201546 H 29 H Fisfin
TRKER A # JA XKk 3% 201546 A 6 H RS AT
R 1.5m 3R 201546 A 6 H Z
FEEAIm KBRS | LC-2500 1 %% 20156 A 6 H I
L-sign fa K& H 3h & | 1,000 &7 201548 4 3 H I
L-sign Bl /KA H 3h Gt 20 %5 201548 4 3 H I
L-sign #a/K%E M 3h Ft 1000 #3 201549 A 16 H I
L-sign *2 #a/K%E M 3h Et 900 7% 20154F 11 A 29 H I

*1 ¢ 8 IR 300 2303 3 BRI GHIALARZS B D 7= O AR IR~ %,
*) ¥ DIRIESY 300 g Te,

5 1 [EOMEEREIEIZ- OV T, BWSSB L 0 Bl L 2MERA DR LA H Y | %l
FEE A BB AR 2 7212, STS & BWSSB I CAT 1Y =7 MR REDOKEZ
2 sz, 2015 4 6 A O 2 [MIBLHFRAART O 215 BN UEDORI T, EE ORI
IR 2 BT 2 2 B BESNTZZ LD, 5 1 R EIZ OV T, BWSSB %
M N, BHEREELMZTANE & L, BHEFIZOWTL, 1 & RGBS OH
ECTHELESNDEHHAZE— R (IEC 2—R) 28T 50ETHL I LBNELE SR
D7z, BIHUE AN A LT HARN S O ARER % A7 % Garuda Enterprises fEDFEIT %
=T, RfhEfEZ A E L, BWSSB Z#iitdt Lt Lz,

01 FISESERIE, AARREB AL A r— e E TIETE SR kS,
R - R PR S BRI A L (404 A 15 BRE — 4 ARV e —/L 2
A —>S5H 15 HilB — 5 H 20 H BWSSB A TEN, fRiX16 HEND 6 H 6 A
HIA),

PEIE D FEIRL, L-sign 251 & RELES CIEAMRA DR 2V Th - 7272 Th
%o HHEHIIZIZ BWSSB 205 D% AR— kL &2 — 42 & . BWSSB Ik 2 OB~ BT
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EC X v EEANERD 5., 6 H 6 H BWSSB : East-1 5T ~HRE L=, LrL, 6
A 6 BIZHEBA R OB EIT~OEENTOND Z ENEELIZONEIHD 6 H 5 H
Tholzfedr, 6 H3 HORFRT, 4816 A 8 HX O TE L TWEE 2 [RIBLHFH A D E
fili 2 S U7z, ZAUC K0 5 2 IR O FEHiAS, B OFE LV 3 HERREEN,
6 H29 b EieoTz,

55 1 [EIBERRERIE DORRBR A B F 2. LI OFIEIC OV TILL T OXIS 21T 5 7,

® BWSSB # iz A &3 Dk

55 2 [RIEE RIS IZBE L C, BWSSB L Y FF O MOU #iifiiZ K 2 B & i D FT72 03
b oTz, BWSSB & i 24T o 1ol R, SOBIHEE D2 S D NSOV TIARFEFEMD K
TN ENOMEERTEL L TABEED TR X XTHRWETO BWSSB % fiisz A
ELTO®EEITH Z L& Lz,

¥, BUMHEE~D A AN b OEHEOEIXIZH -V . BWSSB 23k d IEC = — K4
ALTOWRNWZ ENHELE o7z, BESHEMITHEEAEZA L T RN T2h, A~
REFRE TARES R TR E N> R 7 v 27 (JETRO FiR) 3128\ T, BUFHERIIT IEC
a— ROFENGREND L OFTHRH Y, ek b & ICHERESRRH TR
R LIzEZ A, TOEMHIED GO,

F7o. EEIZHTZ > TE BWSSB O 7 R/3A RZHEV, 445 BWSSB (2% LT
R IR DR L ¥ — 2R L, 512 BWSSB = 7~ 4 CRIBICx4 5%
[FIERDURAH L 7 — D3R STz,

® XEFEOLE
%1 ROEXEIZSH T > T, ﬁkﬂfﬁbt G5 EE DRSNS A3 Th o712 2 & D IRIE
HRD 1 DTho7Z &b, & 2 BILIFFEOEEIZONT, —FAHEAREL R
B F—ITHREIT o7, FRORER, 1 > F~D@EE T & RN EE 72 B AR
DRI 22T RIS E 2 R Ok 2 K92 Z & & LTz,
55 2 B AR I H s 238 O WIRE 72 XIS N2 C BWSSB B DR S B 1 | BB IE b
< 2R EE N FTRE & 7 o T,

® AR DOLEHE
YRIFHETIEA 3 BIOWEZ FHE LTV 22s, 25 1 [ AR 0O 18 B P & 12 KITE 72
BAPEC FEAT Y 2a— VOETPRELTeOIZR 4 BOWEEZIT) 2 & & Lz,

B3 P6IZFCHL https://www.jetro.go.jp/ext_images/jfile/report/07000389/india_handbook procedurel.pdf
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2015 4 11 Az, B e Tolinkz5e T LT,

) RKBAMFIRDORT R VEEEREE [20158F 6 A~9 Al
R L7z L-sign (%, 56 2 BIBIHFHAEIZ T 2 v 7 2 MHIRKINO K R KE 123
B L., BHRGEATT o 70, BREFEITRKIRA TIEO B 154 342 C BWSSB kB 23 i
Lz, F7o. HeanaEE, SHESVERGEE - HIERBREEZ AT 20, fEANS
BWSSB ~D i 2 FE T M AR % & & [RIRFIZAG K AN BR A S 7z,

| pr~onBHy | | LsignmEmn |

3-8 L-sign X &t & OFRTE

BB L7z L-sign OBUHIEER I 6Fd 2 8 S MEREEIZIR OFER & e o 72,

v BEIRIA~FRER, WKE OIS X D HEVA ¥ — NEEREITINE: < B

v IRAKBREDRIL A~ IR A LIS OF AT A EET S BT Sy, RBA LZRK
T D SIERFTH Y | RKE T THEORIICHIE L &l GERIZD
WL, @-7) 1T TEERR)

# 4 MIEBLHFHA (2015429 H) 12T L-sign D SIRIRIHER 21T 24, W
KT L TORWEFTIZ B W T SO SRR STz, JRRZEIA 21T - 724 58
BerN (ZERN) BICBR L7 ATREMEDS @ Lol U7, BUME A — & — 3@ IR RE TRk
EINTHEY, SRS ORBELZ T WIREICH S L, W 9 A0S 11 A)
DOEERITIH L . A HNSEBNCHONT T 3 BRI S 5 BRI OS2 MEEI SR AT
%o ZOXHKE LT Lsign OMFEE AL NS ELHBEEZITO L& LT,

7)) EEMOBREEREBEZ-HBRE [2015F 10 A~12 A]

5 4 BIBHERAIC TH L& e o e E TR O MLENEIZ SOV T, HARERNTO
FHRGEZ FEf U7z, RIEREICH Tz - TiE, RIERE RELITELOMEE) 135
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FETIUCAKEE NOURAKE DSREN AT RE R R E N M B e o 8O FRNCRE L 7o
JREE DN DIRIMRE &SRO DR EZITH Z & & Lz,

L-sign OFREUREE L 20 7> DR 230 £TO 22 B ENAIRETH D, JRE
20 DEEEETH Y . BIEIEZ D ITHEWVEE TR 25k TH 5, TS HfRED
PR ERE 1L 30 & LTV 5,

BREETIE L LCiE, BUE 30 2 OIRE 110 £TO 9 BPEICRREE 1T 7= L-sign 245 2
<& 18 A E L, /MERAK (1LOL/M) (2% 2 RO, FHBERAK  (5.0L/M)
(292 BOGIRDL, BREEEE B (o6 2 BOSIKRIL &2 fesd L7z, £ ORER, JREE 40 22 &
FE 80 £ T 5 DOREHM A% &M ST,

# 3-3  [EWN T ORGSR

0
0

HMESTDHRR ~ BEE| 30 | 40 | 50 [ 60 | 70 | 80 | 90 | 100 | 110
INRIEIRK (1.0L/M) @) O O | O O | O X X X
hiRERK (5.0L/M) O| O] O| O] O O | O] O @)
RIEEE X X X X X X X X X

EWNRGEORE FA I E % 25 5 MIBHFHE 20154 11 H) 1280 T4 BBICREL
T MR A B A 7y b U TICHRE L, BHORSACKRIE, BRERE 2B E 2 T
BEITHIFL LT,

TP 40 2> D JEE 80 £ T 5 BB E Lo ias 2 BUHLORG K B IR E LIRS
BREEES T A SOSRI A R EE L7, T OMEEICES L CiE, a2 6KE2H LT
KEZFLIIED L, BREEEZIT o7, MO OBEEIC XV BRURKEORNEE X
5 ThD, BIMTORERIETIE 1 BEOREICXI LT3 BT >ZHEL, #15
SR CORFEZEAT > 72, MRAEIL, L-sign BREFERZ Y TV X 4 L TERTHE=HF—F
— RCEEL,

3-9  BLH TR FRFEDOER T
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T A NOFER, BACIRRE TIZRE 40~80 £ THG L, MK O BREEER S CIL&E
40~50 AU, TEE 60~80 IZSE LN Z -7, ZNDHOFERL Y, AR

RECRUG, MESEACKAE CIXMESUG &7 DUE 60 2 HHRE L LTRETH I L & L,
Fo. TOBREICEVBRABRE LT SEB LIRATIZER ICHIEL TR0, BE
KT L DMEITRAE L TR WELER LT,

B EERES 30 D 60 ICAEET HMEMNAE Ulciod, RiXESILFANTEE
EEFELTNORET 2F L L7 BERE I DWW TR ED L-sign & &ZH# L |
£ U7z Lsign 126 L CRIELRE 21T o /- L CHIRERTICRRE T 25 & L,

5 4 [ RS T CRERRE /01 1,100 25> 0 55 5 [IBLHGRAS (2015 4F 11 H)
DN AHNEHEZAT 5 BN E LT,

w6 [EIEHITA T, B RERE FICB I A MAEONIET — & 2IVE - BEEL
77. FIMGEL. BMAEEOK FTREICLDIFABRM~DOEEO LR T LT DFE
it U7z,

00 Hz

L)
* ¢

L Y Tk
-+ 200
* ®
¢ il
S0 EE 5. 150 A
* e mansE & ERETA
\ B
—  FEkBSE : 199
o TR

=
=5

g

T T T T T T T T
-140 -120 -100 | -BO -60 -40 -20 ddj

X 3-10 #A/KEEN OSRIG/KER B T 204

WIET — % OIEIT, Yo7 (K7 DOHKIE) ~Dfa/KE & KA457KIF I HRBR Layout
XL Z XTI L2 D A — 2 —ict o —23&E LT 70, faKOF
X, KR A IRKFEAERE & L, RAGKRE A R/KMEE L &30 LIE L7z,

e WIRRIEIZ XV FEKIE & RAGKREORBIE 2 78, =Dk, MEEEZIRNT S
7z L-sign Z 5% & UIREDR I 2 fER8 L 7=,

WHRNE ORGSR, F/KKHEL—90dB UL EOFEEFIICAFIE L, RFA/KIFFIL—90dB
WO TH D Z LAV Lz, —90dB AKiiild, HHEHECIRARMERS CF & L THE
ZDFEOHRZVER TH D, —J7, faKRE (SR/KIE) (CRIE S 472 —90dB A Lo
BEIX, L-sign OEfEEE L TRESNLTWDS, ZOZ b, L-sign X EEITT
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7)

1)

AR FAELT2SE. & T Losign OB E U TRAKDBAN AIRETH 5 L HET
X7,

WIZ, WEnfEE S U CRRE SN IRIREE (Re7kiR) . IRTFRERGE L7z Le-sign &%
B LRERIL OB EZ1T -7, T OFF, LED OSSR SNIZZ L0, BED
R EZ T X DIRAKBREI~OBRE TN Z & SRGEE T X 72,

BEiftnE R

N4y TR NOEFERAE - gFETE (201543 A]

%1 RIEBHERERR S, vy T A MR AR E, FD% A vy T A FEEIC
O TEENB OB EI S, FELITO T, ROFHEHEZE LT,

v B E BT R OVEHELE O

v BEERERIE N B Ok & T EHIRIN O E

v GIS M A E B O Rk

v’ L-sign % EZIZIVT 2 FTER IR K O it

LA EDBIEIZRE L, BWSSB:East-1 HIXEALH K 0 55 2 MIBLHGRHARTIC W) TR Z5
HIENTET,

N0y TR BMHEERE - 7P 21—ILRE [2015 F£3 A~BEREE - B

%1 B HFAA R BWSSB LV 2016 40> 1 H K % TIZ L-sign D% E &, L-sign &
TR L72RAKRBEICRE L C—EORRERD D L DBEENHT-, ZDd, AT
2 — /VIRBIED AREVE A S £ 2 72 9 2T, 2015 NI/ A 1y b T A O Eii AMERass
TRV a—VERE L, #2 RBEHGHARIC BWSSB (ZH#H L=,

RV 2= ZHOWTL, Bas Ol - @R ORIRAEEDER RIS U CHEE
B NBWSSB ~D3F %1795 Z L L LT,

SNA vy b T A MOERANREZRTEREEICOWTIE, 5 1 BROE 2 [mH R
Dlhie e O, BIHLO R s Mk B DR, ERiRHI 2 M8 Lo Rz E 2, M my
T A b B ARBNZ BT D5 4 RIBUHERA OFTE TIT/ER L, BWSSB 1T L7z,
5 4 [IBUHFHA LIRS S FRABHAARTICETIE 25K E L BWSSB IZf2H L, A7 ¥ a—1d
Ay & W7 B IR A D B SN L7,

Fo, HRRERIERT ORE - BERLXORIZFEmT D8 b r— ViERRE L
TERR L. 55 2 [MBLHIER AR I BI54H 2 East-1 (25t LRI &2 1T > 7,
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# 3-4 4 [ TG A G

8:00 10:00 11:00 12:00 13:00
8:00 10:00 11:00 12:00 13:00
Team A: BWSSB Staff assingend for Lecture on Water . . .
Mermpar |18 (35t2FS) LeakageDetection Gl iy enlleel e EEE
lember
2015/9/8 | Tue Team B: Workers to Install L-sign (4
staffs)
Water Supply
10:00 11:00 12:00
Member Team A Onsite Training on Leak Detection
2015/919 | Wed [Team B
Water Supply
9:00 10:00 11:00 12:00 13:00
Member Team A Onsite Training on Leak Detection
2015/9/10 | Thu [Team 8
Water Supply
9:00 10:00 11:00 12:00 13:00
Member Team A Onsite Training on Leak Point Specification
2015/9/11 | Fri [Team
Water Supply
9:00 10:00 11:00 12:00 13:00
Member Team A Onsite Training on Leak Detection
2015/9/14 | Mon [Team 8
Water Supply
9:00 10:00 11:00 12:00 13:00
Member Team A Onsite Training on Leak Detection
2015//15 | Tue [Team B
Water Supply
9:00 10:00 11:00 12:00
Member Team A Onsite Training on Leak Detection
2015/9/16 | Wed [Team &
Water Supply
9:00 10:00 11:00 12:00 13:00
Member Team A Onsite Training on Leak Point Specification
2015/9M7 | Thu [Team &
Water Supply
11:00
2015/9/18 | Fri Work East1 MTG Lunch

Work Schedule

14:00

14:00

MTG

00 17:00

Onssite training on Leak Detection

15:00 18:00

On-site training on Leak Detection

18:00

Onssite training on Leak Detection

16:00 17:00

Onsite Training on Leak Point Specification

15:00 18:00

Onssite training on Leak Detection

15:00 18:00

On-site training on Leak Detection

15:00 16:00 17:00 18:00

Onssite training on Leak Detection

15:00 16:00 17:00 18:00

Onsite Training on Leak Point Specification
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D) 4 By bT R FDRIT [2015F 6 A]
® L-sign sx & DB
5 2 [RIBHEFHA I W CIE, TBHIOFRKEREES I S L7 AR E FIEO ML & O
HEMEMGEE) O—BRT, /I COENEZ AT LT,
RATTIE, A ¥ RAICS B SN H/KE ] Lsign 2734 12w b7 A MK A~GEE L7z,
FREIZES L, BWSSB : East-1 [ZIROWNEZ#H L, BfRZ kDT,

v L-sign OB - (LA - AN OMALZA, B, IACHIE T 14
v ORIETE RETIE, BEEREEICE S S O 51k
v BN ORI SO IE, ESEER 1R

SNA By b7 A MK TORITIE, @E, KT ~OFfKEH® 4 BETHL L5
Z 10 K odfeka Ak & L2 9 2T, X 3-111TR L7 7 A MHIXK N D KIE A — & —100
AT L 8 IRFfEaT & 3 e+ & DFHRRE L7z,

® R/KBRFEIRILAERS
L-sign X &% . RO H ORERT K 0 BUHUKIERiRR ~ O I 2 BGE L7z,

v RZKER R
v o U7 (BT ORFKAE) RAE O
v EBHERS ORRENC X B RAVEERR L

7p¥s. FRENEFREIAN 3 WEAIEE L 8 WRfHIGI O & D 2 FARIE L7 BEHI, ManiFE 2 5
BFfR] & L7238 A U WRBHEBMR L & LB 3 5 72 Th 5,

* ZEEEE 3 RIS 8 BFEIFF D@ NI, BENEMERIFEOENTH D | 3 KFHEEE (180 43
1) 1E. 743 30 BPIT 1 [BIx24 [RIORFENE, 8 IefilEE (480 70FF) 1. 20 431 1 [\Ix24 [H]
DORMEVEZIT O AFEAR 5 BREFHI, AR LB 22—~ L0 5 KFEIC 1 EIOR
AENEE 5 BHRICE VATV, 5 HREITHEE 24 BIRAZIT IR E L LTS,
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3-11 H2FFHE A 2y F T A FIX
HREEET, FAEMEB LU BWSSB B2 2 F— L2450, 3 BEEIEE 100 25, 8 BF

[WIEt 74 S BT 72, (BFRRES A TRE 7R BT 3 WRpfIRH 2B eRYICRRE) BRARX
B, b ViREET O LRCRERE T -RRICE LD, (K 3-122H)

3-12 Lrsign X EEHE (Fxv 7 —1h)
L-sign Zf%{E L7-BH, REEITIIG LTS o — Vit 2 %06 L7-f5 5, 43 @

@ LED SJEDMER S L7z, LED O 08T, MARNE TOREZ A 2 > 7128\ T
AT R X ORAE LS (=R17ES) . Bl@AI TR TR ) OMEGE 2 L1-546

66



(ZRIET Do

L-sign fXE% O/ b —/LFHFIC L 0 il S U7 R AT kT LRIRB e 21T
STRER, FRAKE BIRK 2 4 (HEETR/KE S0UM, 7] 100/M) % &de 20 FEATIZIW T
TKE DR S iz, 43 40 LED SHEFTONRIZKDO LB TH D,

# 3-5 5 2 [MIHHEHARF O L-sign 5% & i &

B TR 100
e AT B K R R
43 57
Wk Z DR (1)
Bk 34 9 N
SIMTHE S FEiRAKE o TN (362) B -
20 14

1 : Lesign (A0 LTV A28, RS, o 7Kk EIRICHER S e nd o
K2 VU THNOBREARBIZEY, HBADNIEESRNED

LED @ sk (=K EERARD) 2RKiC, M my b7 A MR CRITE N
7o #67KE H L-sign % 5Fli L 7=,

TR BRI W T, B Sk F o Pz B B HANE 12 L 5 S A
THENH BN D REOWUNeIRKE b & Ei, IAKEZBHIET 2 ECTHRA L72RIT
UL DR WRAKREIT R L2 <HifR T2 2 &M TE e, ZoRERIC LT, N T
BB BIEAKIERAK T THIRARBRAPERE IS RIREIL /20 & 5l L7,

I, BEBHAOSIRDUE, MR 0T IC LD 4 Rk & ARKER KIS RIS
B2, BEAF L-sign ORREIRFRIEINE & MR O 21T 72, T OWBEIZ L FALE
BRI Z DD TIX LB D o723, FERIT 9 ETe GoFRERELL 9%) . 34T
ANCARE LTz 20%% FlalBfER & e o7,

H AR OHB TR KB % 125V T L-sign Zi%iE L7356 ORREERR AN T 2 7P
E. RIEBH 500 #5ATH T 10%A0M & 3RE L T D, N —/L CORITHRERIL,
AHFHFFMENTH D Z L6 MRARERTERE 2 5 f OV Rk R O S8R T e & BT
fili L7,

o IR/KEHTRE (55 2 [RIELHFR )
TRKE & MR8 S 472 LED sl & ATl sk LiR/K AR « IR B R E i A 2 S0 L 72,
FHALICATRE L . IR b L—= 7 OARRESESITE 4 BISHERA S O FE TIiEd
27275, BWSSB B ~TE RO/ IRIIZH T K 2 TG A 2 3T Sl o
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wITHZEE LT

IRARNE DR EIE, TAKE N RKE <HEEO LED % Sk S 7z 2 DORAKE &t
L. BT K BRI & IR PRSI & 0 IRKEET O E 21T - 72, fiRiE. 2 EFTo
/KT &2 FFE, € D% BWSSB 7= 7~ UL WO N, AEREE PINIRILZ g8 L7=,

R vk T KR 0 5 T A
IR AL (AR A (AR
I 7K 5 TR DL BWSSB F = 7~ L 3L\ ViR

X 3-13 /3A 1w h7 A FERIRI
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I) A48y bTRMDER] (L-sign FHE. RKBRHKRHER. RKEFREE) [20155F9
A~2016 %7 A]
® [-signiXiE
B4 RBHFHENS, S 2y U TNIZ 2,900 g8 DF#G/KE H L-sign OF%E % Btk
Lic, 2L T, YATLORKERZHEEL, FEINZZ Y 7HBIREICKHAKA Y
a2 — VIO RGEZ BRAE LT,
55 4 [ OARKEFRE LIS, BWSSB & ORREEITIEHROILA & REM OB Fik
L LT, A= F 7+ UIRE COMBEIFTRIIFICL D =T N~y T ~DT > T %47
ol GEEE L Web E~D7 v FAIZ L VGFTOFE RN AEEL 700 | Has O EE
MATREL 72 o T,
72, Lsign N b r— VORI EZ B, Av— 74+ U ZIERH LA A
T LDEGFEAToT0, BU AT A%, B R CITEMICRENE D b 0D, ARIETEH
B, 1EEDNROKIELRT v TR S D,

X 3-14 Aoy bzl 7

L-sign O [E 13 BWSSB A2 2 BE 4 A RHITIT D 2 & L7220 1 B2 100 #f
FEOZEREAENT. FIO/NT Oy 7 T EE A BT LIS
B LBMEE T T,

REEFXEBAIAT: . BWSSB OALAIZ LY 10 A, 11 AICRREFEEN AR IE L7z K
WY H 6 RIBHEHA (2015 412 ) #& TR T 1,600 £ ORXET TICE £ -7
o, Bast-] BB & Wilod 1, A FURIE & RUEE A 5 ¥ 2 — VORI L ATV, R
D RTIZOY TN 0 BIEESHR LED TR R, 2016 422 A 4 H 2R ORIET T
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MR T D LNTEI,

3-15  #A/K%E 1 L-sign % & Mg O kE+-

3-16 #A/KEH L-sign X & OFE T
BERRERIEZ X, g LY Web E~D 7 v 7 OIE0, BREEITET &M ) 7%
TE kLT,

3-17 L-sign X@EEr—EE (Fo70)
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®  m/KKRELIR DL AERD

NAvy b7 A NTHE, Lsign PIELLIRAKRZRIMLTND Z EZRGEET 5720, &

HL
BEATL TS Z &
TWRWEPTIZEB VT L-sign 234

X DIAKHESFATL TUTo 1o, EORR. IAKDIEAEE
PRSIz, S KDL L TUVZRUNE

P Tl L-sign 1F1E L <
HETRC. Fa KT

R %

AT & D |

BRI Z1To72L 25,

il R & LTH?@H*‘%%%% b7z,

B O RPRIFE IR DUV TR

TREOIRPLUZ DN TIE, L-sign DE

CRVRRN MBI RHTH D Z &b,

BWSSB & i k. L-sign i#H J:@ﬂ?ﬂn‘\"]g- K A2 HEB LT,

# 3-6 WKL O RBIRK & € OB D&%

E SN D ER R o
T U T ~ORKBIEN BAEIE | Y2 TNOERKEN D I WA
T ~oWmERK | ETH TSSO EIT o T | KETORKKRNELS 78D
WHEE
T T HIKIZ IR 5 THERK %/7W FaIK A AR 1T 5 2 N
P FADOBENREK | DIEELPT F—"—Ta—L | WA, 38K EEET 25
NQAYS) @TE
FEr (ZE[N) RN sy Z2- =3 L-sign [ZBERNEEEY 7= 2856
KB 2 BN S, A | A= —([FA[E) L2V, o T~
TKICK DB | — X —ZBITITHRASET | ARFIFRELTWD
W5
RS o1 B & BB, & G iEOBLHIRGE & a9 D s 217 - T2 h .
a0Vt M DAKE TCOHMBENEREHTHL LB Lz, ThalE x.

556 [EIBHIERA D B 1L, FAAKATRICY By MEREZ FEM L%,

L7, TORERAEER 3-TITRT,

# 3-7 Kk FNER

N — U EEEE

=1

8%
VEN

R 5 1 fifi 2
SRR | 589 AT | Wk 27 T
ok 2 &
2 AR 6 & A —Z —idi % DK ALK
Yo T ~OEGEE | 456 fEFT 1.A~w&y7$ﬁ%ﬁ BENR
K —VE TR E I | W

TWWed, o7
OB IEE B 72w
H o> (321 &)

WANZEONLES (o5 9NV
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o=, KRR K
Lo TnAH LD (135

& FT)
AR ER 98 & AT WK UADE S LT
W5HH O

(FRA : BERT (5ERR))

R 7K B T A A

TR7K X, L-sign |2 & 2080, IR/KFRAAHMEREO B IEFRH A, BWSSB 72> & O F A HE % |
5 6 [EIHLHFHARL TREAE T I8 HER A S vz,

L U7 L-sign IZ X ARENTIE2WE 00, R LA XM ay h=l
THAOLDLEEND, THDEFR L-BEIE, TRAL TS0 THFTZHiE LT
MLV %, BWSSB IO DOHEHIGER et &, KEARIZEV A vy b= T
PITIZAE AR R Z2 WA FEZKATREZRIEBE = U 7 I THHE IR KA 21T > T2 5B O 2
HYDRHDH, TENOIEXETEHL OO, BB W TEEORAKZ A5 L\
e — )V TCRATHRAKOFEZMD ETEHETH Y, ARG IEOMENZ S5
DHD LB RNEEEIT ST,

55 6 [FIBLHIFH A RF OO 18 1 & | 55 7 [ B A LR C 90 S 7 IRk A J OV, BWSSB
BEICEVRFES N L2z Ao A vy b= U 7 oKL, A5 T 29 .
373.0Litter/Minutes (22.38m3/h) DI FIZE 7=,

BHIZ B W THEEORAKZFHER AL, MGELT- & 2 A, IAKMELEITOR T IET
RSN WRAKD ZEAFAET D F DR ST,

RA vy b Y TNOIHERE Tk, HESEROWESLH Y. PR E 2Q0LM
PLE) OIKRPFAET D & BREIZERET 2 rTaetEd m < . I fa/KIZ X220 7Y E
FRIZH A SN D,E B Z0,

L2r L aEHIE 1L.0m A 8 2 5 HERIREE (R COMRRIIMA 1.2m) &2 5 2 L b,
FEA LTI ERL LEE, TARESHAIEICHRAL TWLHEEHZ N, KFHER
IR SRS, FARICHIA L TWAIRAEE C R RN R I TWD T —
AMEENT, bk, HEEZER LTIV ANRKREERRK CTCHLZ b,
FEAERED O RHIFROE T 2R L 720 | FER, KOBROERENVHDLR->TLE D,
Z OFRZREAERIIRK & i U736 AR OHNRIC b K& a2 KT Z &b,
EHR 2T IRAKDOREIVLHEADOHEE THHZ EIXE I ETH RV,

55 7 [RIBLHEH A 2> 5 I IAHE A R 2 1L 5 72, BWSSB Higk 5 Bl C O IR & Tk & i 2
AR LT, RERIT 1 ORI 7205, B CIRKEFT 2 FE LT ERITKRE <,
At b IKBEICFEME T2 Z & T, IMAKTHIE~OBIL & Hfim LR RIAD D B EIBZ D
ZEMNTE,
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® JR/KfEH

KT RS, BB X A& KOIEF I, BEIACHRICIITFETH 5,

Z D7, REZETITIRAR LEORAKEREZ A L—XZFEMT HE2 HIOIZ, W
KFERLEFTOERT, TWADIREE (RKEACRKE) . AKEFTOIEX, BT EIZ XL
DR SN D [RAKRAEEFTRES] 2/FEk LigH Lic, ZoWdEEIciE, ERIE
DHZERDIAKELZTZIERT HHEZRIT, WKEORE WS OITELIIERHET S
ZiEEELE,

AlE R SRR DEBNL S W RN, BB OFHRATFIZ L 0 IRARI 24 L7z
A, TSN DOIAKNEL ZHDTND Z LT, BKETIE, IBERD
BEAHETHLIMERT (RUIAAZR) ObLONREL | BER~DAMO Yy F D%
BIZ K D IRARDBIEAL T EHERI S 4L, FaKE TIE, BAME OMET Tk 2338 E
LTWe, FFlL LT, @RE LBIREOBESE TORKLE 2D, ARITEFMEME
DG, FFICeBRELEM L TV LEEIE, BRAHHESEL ZEhbIFE LR

LEINnTWAB,
EFE 2 BIZOWTIE IRAGIEOBLEN D AR OUBERBEE LT CP ~MELTHH
k‘g‘éo

B, AFEXEIZBW TR A IR AK - 29 4, 373.0Litter/Minutes (22.38m3/h) (2%}
T HEHIZOWTIL, 9 MIBHFHERICE TR T LTWD I & 2R LT,
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o 1y MUXIZEITFDIRAKPIERHE
AEFE R SN T-IRKICE D EEZE T 5,

# 3-8 [Phikf - B SKEH R

BATY 721
o iy (%fz%;iim; iy
BAE AR 1Rs=1.5917H
(Liter) 0.040Rs /1L)

1571H 373 14.92 23.74

1 e 22,380 895.2 1,424.88
4 IRFfH] 89,520 3,580.8 5,699.55 1 H O FHIFEKEERM
174 895,200 35,808.0 56,995.59 H 10 [F=40H Oia7k
1 4E 10,742,400 429,696.0 683,947.12 12 » H =480H D#a7k
5 53,712,000 2,148,480.0  3,419,735.61 5 EMKMEDHA

#57K BiAfh 0.040Rs 1, ROFENEE X HH
H& 7K BB H =Total 448 2506+ 62000L=0.040Rs/1L

# 39 FEEM ¢ 15mm  fFEE NGRS

Illustration for Domestic Connections (with boresize 15mm)

Number Consumption Water Amount Sanitary Meter Sanitary Total
in Litres 0-8000 8001-25000 25001-50000 >50000 Total Amount Charges for Bore
Min Rs.56 (17KLx 11) (25KL x 26) (12 x 45) (25% of Well
Water Amt)
X-XXXX 62000 56 187 650 540 1433 358 75 100 2506

> IR 2 Eh PR EE S CO A, 1 4ERT 429,696 /L B —/683,947 [
DERINEC TR LD,

> MK & OB IR HAEE R L LT, B2 (BKE 1 knd72 V) OFEEEE
ZHET 5, 728, BWSSB sk &R DOF; 1k Fl & BFHFICONTIE, (3) BIFEHR-E
R OBLED D RLIZBIRIZB W TRk T 5,
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# 3-10 H(LM7- 0 BhIEFERE
1 km 4 0 OARFALE | 28 #F-+-28km=1.0 {/1km
1 H 4H/1 km 24 Y Jm/K & 89,520L/D ~+28km=3,197L/D/1km
Rs3,580.8 /D28 km=Rs127.8/km
5,699.55 [ /D-28km=203.55 [J/km

1 H 4H/1 km 4 v 85448

A=K — 2 AT DI[AKIZDOUNT
AFEEHICUFW & LTRREINTZIRADIEN o TOF—_"—T7u— |2 X AKE
bR STz, ZOKITHEAEHE (BWSSB) 76 RuE A —% —Z@im Lizk, BIHE

# 311 IR LT O TE2MEZRE L TIIWZRW0as,

N=Ta—ZE I TARERFEVEZZONLHETH D,
321 200 12853 1 U v A DOA— =T a—3E LTS EBE LTS
LT OBERKRED HIAEND,

# 3-12 A —HF— 2 WMITOIRKEME

GKREERD, —F, Hx OELKEITIVETHLEHKETEHEZEL DA, HiKkD
By S BWSSB (2xf LT RO MEMEE G LT,
BHEHE R ISR A SN THNORR % LLTFITRT,
# 3-11 A —%— 2 MDA
Wi Ji e | KBEXO PUNZSES
R
1 | A= ZyTD|R=NVEFyTOARARBIZ| 178 | — N — | K=&
AR D, AKIZARR S THEA 7 — L | 7OEM,
IKDBIEE BN D 7= 8% & | AL E
2 | R—NE TR BNy THRBRES| 148 [ HERKKE | A—NZy
AR E NTELT, HWkikK S DI AT | T OHEN
nTnsHo % B
321

FRAREIZ B L 7R & A —

HATY 7~
- a1 4 %E o
AR KE . . (B 1k 5 X FR 7K B -
K& 1Rs=1.5917 M
] 0.040Rs /1L)
(Liter)
1 47 200 8 12.73
1 B 12,000 480 764.02
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Z DAl

BWSSB (330 7 1 — /W2 L 72K AR E OREHZ OB L 2R L TR Y

. L-sign

DIENZ DTz > TU T OERMSERNRENT,

# 3-13 BWSSB 725 OE R &+ D5t

BWSSB DR - B R

AR o [ 2

fa K& ] L-sign % Bl/KE ~H2H AT B MRS
LTH DB,

Bl KA T~ D ois F TR
Bl/KEH L-sign Z{EHLTH 5 9,

/KB L-sign 8% L, BlIHUR COR
WCHWD A, RE~ERA~E - Bk
A 7 NVOMIRNX EORRE &3 v,

AREEHR P IIRERE L2,
Ltk ® L-sign DI HHR E LT, Wk, B
. PFHZEO HEIZHOWTE D LD,

Bk & L-sign (2X 0, Bl/KIEEICHEAET
27K Z BRI T 2 WA 72 HiE & 42
RZLTELW,

B ICTF ¥ o N — DR E AR,
BERR DALEIFR & O CTHROKE FH L-sign & 3%
ETIUXL VBELBRENETHY . W

KNLEFFEICHIEHNTETH D,

LD B, RAICELTZWEDELER 72 [F v —] (2O T, HS5A -
7 6 Mg A R IR E, BRI B2 RE LT,

F LN —E, BOKE BICHEEE ARRE L CER L, BKEH L-sign & FBIZRAK
s aiE L C, K RMRIRKRAEZITZ 5 L 512 LT,
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X 3-18 Fd/KET ¥ /N\—
(EE K, EE-ETF-AT:

u

B )

=y

Flo, HEKTRICHSG L L-sign 21X U & LA RERSZ AR
ERTDICHY . WABRIMY 2T 58 L THAEDR & ZiErH 28R LT,

FHADOBEEX, BWSSB 225 L-sign 1A LT & 0 ILFEFHICIRAKR R 2TV 20 & D
AN E X ToAESL, 1DVA ZFRAHALE 375 2 & AT LERME L, #IN
(2 2 AR R a—L EIRAKNERFERIT O Z L EEEATEL Lz, £, Nvdnm
— /L TIX, 8 A D 10 HIZTCTHREIE 22 2 b, B (BT ICXk D8R0
AUEEN RS SN DT, YEREIITAEZ M L7202 L BI—E LT,

55 1 A H OFFE TIEH ~ KB AK DI 08 oA £, 5 2 BIFRAE T, 1 [EHOH
HRE R TIIPHE CRATE ook =e, & 1 BIFHAELEICH 7212364 L7ziiK
DN FEIAEND,

LEEITDO 0 B RTE 2 FET 5 2 & TIRAKREZLZENITE FIZEL Z012iE, A
YHa— L OBURICAI L= TETHD EE XD,

ZDJ5iE%E BWSSB NCHEAEL CH D 972, BERHIL PRt TR Z R Lt 21T

77,
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=—J/ HrvV/ORmBRINI S

# 3-14  JRK

AL PR

A 4|5|6|78910 11|12|1|23
BEHIIL FE1ERE H2ERE

BE

AL =Ed %
BE | mauEsz

mABE

WE

3-19

WK B R

KA EE H
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7I) BERE~DHE
2016 2 A 1 A5 2 H 3 HIZBWT, IWA Water Loss Conference2016 73/3>
ﬁm%wﬁfﬁﬁéﬂko”éﬁﬁﬁ\%ﬁ PR L7238 ©A v REINSLO K BEG%

40 FRIC L D BLE, « AT AERER SN, Yt ThL T —2Z2HEL, FEht o
R ?%?E%%@fgﬁkiﬁ ZH Losign & O Lesign & AW ZIRAKBREI O AT LD
WM EITo T,

BB, U7 — R1TIE 63 FIA/IE 240 4 2355640, L-sign W NI IRz FR
VAT ANDEEIGER/R T by MEERIORUE, 4RIZ M T,

Fh 7 —ZRGE L, N e — AR REE. BWSSB F =7 v & KUK E
4/FIW®%KE$%% ENSNDa vz o hath, FERBEEHR ETRoT,
DRI, B N— P —EHEE L REE L LTI 2022 8 hb, BEVXRA
%%_waﬁbéo%%afé_k#?%ko

F o, FTIBEOREDD Lsign ORBEEZRKZEORTZWEVWIHLHELH Y,
—EDOEELITHEL 2T " el o TNWD, ZOMDEL ORGFH L L-sign (2[4
DERL, FREORR LT, T H, A=A TV T Lo e E T b KA O
HBR/K B R AER D = — X EN 2 VI L7,

IWA 2 DRk 1 BWSSB C/P % 3k

BWSSB it B 12 X 5 L-sign O #%HH R T — A DT

X 3-20 AR & RR T — A

79



® HiEEOHE
7) BHERREDERE
5 2 [AIBLFHE IS Bast-1 FEEIC L, KGR BIRFHEIC L RO 3 A3
L7,
v ORHEH 3 4 OHE
v HESIR T OBHEE LS TN L
v U F 2T ARV EN

A1) BHETRT S L - H)Fa2T5 LDV

WHEIZRD 4 DD 7 = — X551 ) F 27 LAE/ER L, ZHUTAID i L7,

F1 7 x—X NRAIZET 2B OB T, WK O AR R
DOFEE - JFR, F IR O E ML 2 2oV T A,

F2 7 =2 — X RABENOEREIN OB TiE, IAKBREIRR O HEAR) 72 i ERH
MG EZEGT D, JARETDIAKBABERT, SR, WKEmE, MHE=CRAZE
HasD 3FHEE 72D,

#5372 —X [RABRMEROES Tk, SEHE 21TV, SRR &
AL TRKEDOHE 3T 248G T 5, BGHELB U T, N u— g OE
Yo TRAE FEANIRIET 200 b I THEE T 2,

47 x—RX [Lsign Z15H L2 AHIRARAEIN OB 45 Tix, L-sign ORRERE
FOMRE . BAFERZRKICED X5 ITRKEFT 28 ET 20%, IKERHEOH
B85 2,
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#£ 3-15 WHEH U X =2T 4

ZES N EHE AR Bt EWR YT Y 2—)v
TRAKIZEE % A TR7K D FERHEFnF 55 4 [ B A
TERN R D 15 UEVINGS-Z ROl N 555 (1B A

(JFE=F) TR KRR 0 oD FE LA
—HRHY 2RI D7 ik
TR 7K AR KN D He ik TR/ R NI 2 2 T U 72 /K s gn KBABEER O R 7L (M, & | 55 5 [RIEHER A
HAlroES Tk Gl 0, HEAEROBER) %5 6 [al B A
TR/ BRENE R O I BE - {715 ALY
(7 A R¥—R) ERREs RPN 2
TR/KEREN & A BA IR PR N
A BE =R K PR FENH%
TR EL AT D /KR SR DB TOfWTT (1 TAKREESE SR 2RI L7232/ T olm | 55 5 [RIEL R A
i B oM O A 72 &) VNS %5 6 [al B A
N T v — VR OFRKIRENZ G-
(B5) % L (BRE. IRE), AKHHE DO
Wa., B 7D L)
L-sign Z#7&H L L-sign Z &M U 727K 20 0 51k L-sign Z {5 L7232 CodRAMBE | 5 7 [RIBLHFRA
oSNNI (L-sign FRENFE R ORI, R 2
AT OB FRTCIRKREISESS OME TRAKE

(B35 - )

AT DK IE)
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V) RKAERMTHE DRk

Bl 72— X, BEFELE LTy =a 7V RO E FIAE)E 2 AV CHEE Li-, ®h
®ﬂm_ibwﬁ®@%%@ﬁ\%@%@A4uy%ﬂz:‘Hé R CIL. —EE
BT bOORTHMBBICIVEREST L2 LN TS,

F7-, REEFTOEHFETHL, Av— N7+ I L AT EREET—EE~
DOFHEDOFFE LT -T2,

1]

3-21 L-sign s E FNAE)E (8 Hkgy)

HHETIX, YUHER~ =2 TV DIEN, ROBEF~==2T VHITA LT,
v' Malcolm Farley, WHO, “Leakage management and control —A BEST PRACTICE
TRAINING MANUAL-“, 2001
v' Ministry of environment, water and natural resources, “Standards for Non-Revenue Water

Management in Kenya”, 2014

H§ 2 7= — X%, AR RIS O EOHE 21T o 7o, HHEA L LT
BHERE & IRAKERAZR DN 22, F MBI S U CRBIRUR KBRS O J5 2 HE
L7ce A7 2 —XOFHIZHEWTIE, EIZ BWSSB @ East-1 47 4 ANIZERE L7127 A
Fr—R* 25 L TYTo7, (RELVK 322 East-1 47 4 ANT A ¥ — K (/)
TARY—RIZ Tém%*ﬁW*CE)%%)

WHEIX, B - KRR & ATV 2%, BN KR IC OV T
Uiz, FRBERIRKIRME T, B — ki %&W AN OFNE, #EROBAF T ES
T EHETH D72, TA MY —RFEZFHLTRVIRLFETHZ & L LT,

3 72 h¥— K : BWSSB # PNICHE AL 0 5 K OSRA /K 2 e SR 7o Bl KA & a8 L A K8 IS )
TZOREO OBIMIC L0 EELIRAKRE 2R SE TR LR U L5 IChikEZ2E< 2 & 2R L7k,
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322 ERast-1 47 4 ANT A bY—F (f), 72 h¥— Rk 2 MERHE ()

W3 72—, BRTEEONMEERITo72, H2 72— A TEELENE L., B
THEBHRD X5, T - KRB LD FOME ST, MHERFKEDERD
TP —RE, RITICOWTHERE L,

HHERE - IR R OHANHE X, N T e — L TONEEE SOV T ~DIiAF
e EhE R IR L EEEORKE OEIZOW TR IR LT > 72, AHEZIR KRN 25 DB
ETIE, IRAKEITREDTZD OEIERIE L | FREECIR/KIRE S & A6 bt CTRK
ERPET D IR EK LT,

47 = —Xq, L-sign 25 LA S 27 L O E G2 HEIIZ, L-sign
FE R ORI S RN FERAFIE & L CORKRASIOM A, £ LT, IRAKEFTOR
EE CTEERETHHEEIT- 72,

FEREIZ Y 7= > TlE, BEIZ L-sign 253% & 4L, IM/KE T3 RFE S 41TV % East-1 office
% Block & Kammanahalli =V 7 T, REFDOFA (F) ZFHLUEREL,

3-23  EHHEE O FHHE

83



X 3-24 AR O FEHAHE

B 3-25 AHEARIR KPR ER D FEHATHE

T) PHERR - SRAH

WHERGRAE 3 2O E LCid, Bk, IRKERIEE . FHB=URKEREZRIZ OV T
ZOMRAFEZEF L, B CTHEUICEA LT Z &%, F 6 [RIBIHFHAR MR
TE 7o, BB ORNIEL TlEd 573, IRKOHIWT IR Y DR R & Hff A3 o, 2
Thy, SHBEEPLETH D,
34DOFRTEHAMEIZENND Z Lo, BARMBEANE OARFERHC S B ERIC
EHEE#Z AV, BB EITH 2L THRZEmO TR Y, Hiffin EARD b,
AR &0 5 7 BIEHEHAE D & 1B B EM CORKHED Tz i L
EZAH, FERIT 1 HFOIRKEFRRT DICHEE 7208, IRAKTREBAN OIS 2 40
WMPRE ST L bz, 5% bAMICRAEZ Ehid 5 2 & T, Hifm BB
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LEERE L,

AHHER R & LT, L-sign OIF A b & O - A RIRAKRE~ =2 7 V2Bl L TiE
LWEDELERHY | ZHICKIET DT =2 T VOEREIT> T,

FER LTe~ = 2 7 VITANHE TR I E 2 T, BWSSB IZ & o TV U 44
EREMNH SN FEBR R~ =2 T IV e o2 L WR 5, 3%, P88 (ZiEik 45,

1) EETEDER

(a) BHEDIEL - BY

EAWHEIZ, BWSSB F =7~V InDT VAL ke = P=T (AE) [T DK
BEFEAZ L THRLWE W KR HVBRKE LD THD, 7Ry hF—AICK
BT L OWHEIL, EREY 4 —/L K& LT % BWSSB @ East-1 X #F& 5 4
7 4 ZADOREEICKIT DL ONEE Th o2, FEOBELZEEE 2. Uikt 7 4 AL
ShD AE TS HFR A & SH T2 & ORI DR I, s B CHHEZR 2 i L 52
i L7z,

b) A>TV R LT—TIL
WHENTR L, T L B o "R s L, BTl RERBEER L 72 ikKiR A
Y= a TV OWTHEOF A LTz, EH T, East-l 47 ¢ ABHINIZERE LT
A MY — RIZBWTIAKZHFER L, mafkss (i, R EmMER) CRKE
BHER LT, D%, LARTOFMA TR A L IRKE T & sV BGER 21T - 72,
WHED 7' v 77 ARFRENILL T ORI T B0 TH D,
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# 3-16 WHEZ v /T ADEERE

Time Location Contents

10:00 | East-1 Office | Room Lecture on

-11:15 -Introduction of L-sign

-Basics, impact, and causes of leakage
-Needs and Importance of leak detection
-General leak detection methodology

(manual listening stick, acoustic amplifier, leak noise correlator)

Short Break
11:30 | East-1 Office | Field workshop of
-12:30 | Test yard -Getting through basic leak detection methodology

-Preparation for field test
-Leak detection by using acoustic amplifier, leak noise correlator

-Usage demo of L-sign

Lunch Break

14:30 | Leakage site | Field workshop of
-16:00 -Tour of inspection for leakage site (Maxwell School)

-Introduction of its leak detection process using L-sign

(c) THERMEHER
WHES A 1L 15 HRRETH D, HHEDOKRTZLITITRT,

3-26 F 7 4 A TOREEE 3-97 T2 h¥— FORBEHK
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3-28 L-sign O%E AR 3-29 HHEIR/K AR OF

3-30 HHEHEOFIH 3-31 Im/AKRAME A OF|

3-32  AHBERCIR K R ek &5 O R A 3-33  HimAK 3 RIGAT

d) SHRORE
WHERE T4 . N3 I L OWHE & 2255 L 7288 7> O HE S e+ 2 EHt o 2 %
SHEIWz, 72720, WHEIZSIN LT AE ZiX, B EICRARHEICHE D> T LT T
X220 IRAKRAEDEN 2 HIZoF 572 0Ii2id, BIEOHHE TIde <Akkiry7e R
V==V TR EEZBND,
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7)) RKABEI =2 TILOER
(a) ¥ = a7 IILAER DAL
BWSSB B4 2HHEIZ 7z o TR, IS L D BRI AR OBEE K T 1 — L
R T OO X 25 FEE 7 SRRV T M L7223, BIHE FEhth O kiR 72
RPN ORI E OHAMT LAV DIE EIFEZERK LT, RRPRNAHEY =27
NVaAERC LTz,
TERRIC Y 7o o TR, B NIRRT SCIR A 2B 12 LTz,
+ Ministry of Environment, Water and Natural Resources, 2014, “Standards for
Non-Revenue Water Management in Kenya”.

+ Shozo Yamazaki, 2011, “Non-Revenue Water Management”

(b) T = a7 ILDIER

BWSSB DIk EICIR/KFAEN L ERERE CORMEOFIROHAE (L-sign IZ[R 572

VW) KT Yy M3k o e %I1C, BRY7: Lesign A5 H U7 & Sk 5 &
DWMD BT TNEMERL L LTz,

1 FETIZ. NRW (BIPUK) dRICOWT, AR, OB, AR 7250085
. FEM RISV TEHERICE R T 5,

2 BT, NRW dROEAR L 2 2IAKHEICOWT, ZORARRK (FREEE)
IZOWTHET L, FAE DA L 72 5 DMA (District Meter Areas)i% D& 2 J71Z20
THRFL L TV 5D,

3ETIE, EMHRIAKHETFIED S B, Lsign, HMIZ XD HIEFIT OV THIER
eSO, BHFECOWTH#HG L TWD, 7, L-sign FIFICBELTEX, bR
— AR (Lesign O RBCIRIL) 25tk d 2 FEL LT A~v— 7+ LTV 7
—va U EFRT OB ERE L2 b B, £2OT 7Y r— g ORI HIE
IZOWTHELHE L TV D,

4 BT, R LIRAKEFTNIC OV TOBEITIEC OV TR L TWD, BRFEMIC
FVBEETTEN SRR D20, A~ FOEFITS CTeH#EM 2 fbIicimi LT,

# 317 IWAKRAE~ = =2 7 L ORNEHERL
1. NRW Management
1.1 Definition of NRW
1.2 Components of NRW

1.3 NRW Reduction Measures and its Importance
1.4 NRW Reduction Measures
1.5 Procedures for NRW Reduction
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2. Basic Concept of Leak Detection
2.1 Components of physical losses
2.2 Main Causes of Physical Losses

2.3 Reduction Measures for Physical Losses

3. Leak Detection Techniques
3.1 Utilizing DMA
3.2 L-sign
3.3 Sounding Survey

4. Repair of Leakage
4.1 Introduction
4.2 Repair of Cast Iron Pipe / Ductile Iron Pipe (CIP - DIP)
4.3 Repair of High Intensity Chlorinated Polyvinyl Pipe (HIVP)
4.4 Repair of Stainless Steel Pipes
4.5 Repair of Polyethylene pipes

4.6 Repair of water leakage caused by joints

©) R=aATFIADT 4 — FRY I BELVSHDER

ERL Lz~ ==a 7 ViE, K77 MEEHET BWSSB BIRHICH L E 2 — &K L 720 |
~oa T NVEERA LI EEHEZ R L=V L, WEMEIZOW T, e BRE
DEAZ G/ THEY B, IWARESED 70— %238 L THR L & OIS
LTHEY), AR5,

— 5T, KB OB IIRE 005 2 L inh, HEREEMAER, Y
REMS A7 =27 ML TOK BER D S, & 2E, A ¥ FORBFHIEL
7= THEEE @ < AT DIAKEITR A Z — ), TRKTE Lo v 70
NRE SN D,

SR FHE

AEOFH AHHMEIL, EBHBEEICB O TESITS Z LN TE R ->7278 CP DR
EEIZ LD, RHITHE D T K OTIEE X CP TH 5 BWSSB © H A, AHETIZ
BRDHEREIZ OV TS E A THEE L 7=,
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7) PHEMIE
(a) SHEERAERE
® Dr Pavagada Matha Nagabhushanaiah Ravindra : Executive Engineer
® Chowdappa.Narayana Swamy : Assistant Executive Engineer
®  Chalapathi Narasimhaiah : Assistant Executive Engineer
ZOflh, H1EBLHE A Mallur Raju Srivatsa 2 77 > & & L CRIAT, 74 412 TKA
L7z,

(b) THEIRE
AFBIZHIT D Losign & AT BEARIUIRKHA SR S OEE. e OR/K R 2L 3655 O FE i
TIERFEBE A, FIZIXRKERES, EBICEDDAFAKERE & OB R
W U TS DA & FHEORNA~DOHFLRD D, o, LAKEICES £
s & LT, MR KIE R P9 A K5 K OVE B ik O [, BHA — 0 —R7 R X
HIHTOERMEEERELIME L LTERT 5,

1) PHERR
7 B BHEIZ 31T 2 ke M OV FERZE I DV TIRITR T,

H K ek =

5 A 21 HCR) | 20:30 BWSSB # U /3— % H 28 PR3 25

5 H 22 H(%&)
8:50-9:30 R T 7KIE R R 38 L OV ek B 2R WG Y
10:00-11:00 JICA #RIRERSE v & —RWBGHM., I —T 47
11:30-12:00 T T [T B SRy 2R AR

14:30-17:00 R 7B R VAR K S+ BRI KGE R i 12 - BRI T KB A

AT
BRI TG R 2 2 Y JICA BRIRIEIBE = o & — R
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At i ] R R 2 A8

AR T /KO Ry P A Pk St 4%

R T /KB RO i I MR KB RL B RL R
5H25 H(H) T/KFHAAHE @ A T AKGERR « B RITKIEH

& H

1. R B AKE R ARG
EFAERROERIC X BEERKL T
LIRAKFAE DR DHA 22T 5,
2. BUSTORFER FMIRDL 2 L2
(DL-sign 3% &KL
PR T T Losign i%i& B IF, 2h%% 1
7
@ImAKBRENC X 5 IR & FTRAA
L-sign 231 L 72 & AT B8V TORAKEE
TR L D IR 8 FTRGA
@FTEHRIZ X D IR/KETEE (KB
2SIV TN R D IR KE LS O EFEIARER
@R —V > AT L DI EFE
BEYVR UL, R—VU > 7 =2 TRk
R D R
O AAEBRR L
FFE S 72 EFT O IR AKIEBLIR I & FL52

B WY 7 FRK
AR 11 &
URES
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FER s S SR =3 Gl

BB DRI

Bl /K& A L-sign sR IR A5

2L T BRI IR O

TR 7K A8 B O R 1L 22

P AN T BT AT RL & R

5 H 26 H(X)
10:00-14:00

FEMTIICBIT 2BGHED £ &

@ = ZERp A WtIeeT

* B RAR T RHE LS ek~ 2 J8A],
HEEISE

* AFRIRAK A DA

5 H 27 HOK)
8:00-13:30

15:00-17:30

M a7 Roth TS5

T T v I—T 47 @MRI

W RERRB N LY 2
2 A NV EESAE ORISR A
Bigg

CHWHEDE LD, HBFE T Y
=7 MY 5 B R HEE
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27 7R & mCE TR CRiatiRse

kN7 AR Z AT, RENTERIFIRY
LD NG, THNTOTERE
TEIESNTWAD T, ARt
FBEOHRERD,

X T TT T I =T 4TI, A
BRI T2 2 FEARSCAH /K i
AR MERE BRI 6F 9 5 . BWSSB
L OBURHE, SBOT RV =y
AT, IER R R A A2 D
Sz,

FOTT T I=F v

5 H 28 H(K)
9:30 BWSSB A > /3 —aR HZEHEH R i

) AIMHERE

WHE M Z 18 LT, /N v —/L COIFE)TIIfS Hi/e ) BWSSB & 0% H - SEHH
BIfR&/2 Z LM TEEABERRIMEL o7, ZOFERIE, 4%OTr Y27 FO
HEAT « BRICKT L CRERBW AR E X D,

BWSSB 7> 5 (%, AFEZEICBWTHUW D L-sign N FEBRIZTHEH S TO DR T
& 7245 Losign M HIRAKIHE TIESRIZOWTHARTE SN TV DNEIMELET
X7 KEUAN OSBRI - SUBIZAl 72 S OW T, FREEH R Sz,

£/, A% H BWSSB kB 2 FERAYIC H ARIZIRE L2 & W ) BRI R ST,

B, AANHEIL, H K - FEREFERNEBIMNCGE LT BRTKERER, F
TERRRER, R R ACGEERD T ), W ONC REAEZE X 0 kst 7 R 2 Bk
RS 7 FIRKEERE NSO Z KBTI I 0 BN TE -2 & A0 K0 G
TOHRETH D,
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(2) HEXBEBMOERKR

WD KIRBICHEE LI #FZ AW RKENAEDREL (L-sign DHE - EEi)
B RE R 2 BE 2. IWAKRENCEA T2 Lsign 230 T r— /L OFEKIERE -
REBICGEHA SEATOUBRZFEm LT, AR LEHAIIUTOEEBY ThD, HHD
FHECIEE 1A, 25 2 BIOFHEICB O THE L 7HHIREIC LV X BE%E T T 5 7E
Tholzh, FARPFBEICBWTE LV A= L DERSEOREIC LY, Fiz /8
BREEOMRPUTTER L7 Z & D RERE 2 i E i3 2 72 EiBNey 7t RSB &

ol

* 3-18 iR S 7-HIMEREL & L-sign i BIHH

iR S - BIHER 5T

WwHEL-IEH

fak2s 1 BldH7-0 4 RERETHY | 4
KA Y 2— VT his UTe L-sign D15
WEALEE (B 1, 2 [RIELHEH A CHIE)

- R AG /K BRAGIRE R RIS 9~ < MBI AR 2 B
A — KL L2
« AH— b 3R BB T

IEAKERG KIS K0 TR E M < 550
(55 1 [ B A i)

C ARFREEAMAR L0 BN AT RE A S R B &
R <RRAE

PR 72 CEREEEIC L D
(%6 4 | B H AR CHEiR)

W E TV TOS T — X ZINEE,. £
DGR A FLNTEERTEEETT D

L-sign D BE%, IROBEREE LT, A4 v NICBITHRE LOHIKIO YL & TO L-sign
Z W2 IRARRRE O 72 D OB HIEOKRE DN BE L o7,
£ T, BMEGEDOHNIC ST > TE, 5 6 BEIRUE 7 BIOBLHGHA 2V TEFH
BREZ FEf L, N b=V OEE~Y =2 7V E2ERT 5 2 LR,

@ BWSSBEEDRKZEMBZMDME L (L-sign ZEH=RKRMMFEFDER)

® [L-sign D&

SA ey b YT A4 3,000 #50 L-sign DR E AT o7, RIEIZEE L TIX BWSSB
OWHINT LY 2016 42 AICETHRENTT Lz,

REDH-> L BT — =075 Z b, BY — b —~0fgEgE & LT,
RE~Y =2 T NV ERBETIEER ANV EBEEER LT, £7o, Av— 7+ 12k
LR EEFTOREICE Y, RERITE GPS T — ¥ THitET 5 Z & bAlRE L L7z,

REHROMIEE LT, A~v— b7+ U 2IEH LR RO BB JAZ % ATHE
ETDHURAT LR KOV AT AOFERMIC L HEEDRISE, Bith=— X ~Dx}
IR E VBT LW UNTBREENDIZE ST,

IO OERIT, AFEEmERIZBNTHELNTZHEDOTHY | BWSSB ~D #7732
REC, SBEDOLNDIBM A~ =L OFERRAICHL HOICHATRETH D Z &
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5. A0 Lrsign % KAZEBR 2 A IMEE & U CTHIREL 720,

Fio. WARBREEINICOWT S, AORAETAT (EBRER 5 FLL L) L Lok
iz H L COiuX, BWSSB it ~DOxf I+ e T D Z & M~ 7, Sz b |
BAETR Y27 FEFERLTVD 2 fITIFEWERTH Y . $IB—ERE T, Mo
HHEEAT O BN RIAD D Z LM, AFEICL-THD Z EBHIRT,

2B, BARRE M EEICOW TR, # 4 EICEEHT D,

® kB OWHE

55 4 MIBHFRA (9 A) 26 1% Lsign OFRE bIERITOIL, L-sign O & & O 72
KB OWHE N EME T & 72, BARANCIE, IRAKDERI S, FHE, RAE
g, MHEERATRINE A2 ol & LTcIRAKBEER OV, o2 6 2RI H L7 EEE
DOIKEFRFEICEDETEAY F 2T DMIREVEE L,

WHEIZ BWSSB Hik B 3 44125%6F L TT DL, — 8 ERAEICARIWAELTZZ L bbb o Tt
H DD, BWSSB HRE I TH RN FE 2T O 70 EEARIZR LS L o, fRICIE
34 & BIRAKBRABEIR OB NG 2B/ ET 5 L LcE#E L,

2016 4F- 1 H 16 A (2800 #aax (5% 1) LARRIE, L-sign ORRE HE LD E, Eio,
AT L CIThiu D /N b e — LI K W IRAKE TN S5 E S iviz= U 7 (Bast-1 47
A4 AERE) bdDH, 72— 3 DHLOMMEIL. ZOx= U THIA LI ERN R HE &
HLZ, Lsign DIEH & & D 12 A B 70 /K S PR E D FIEICOWTERT 2 Z & HH
K7,

Fo, AHEDOREY & LT, Lsign DIEH b & OB ERRIR KRN~ =27 V%
TERRT 2 X 21RO BN & T, APHE THIZRR B E 2 72, BWSSB IZ & - Tffivy
KTV, LERFERSMRA L RSN, BN = a TV EERT S N
T&T7,

@ EIUKHIBR L L TORKEMNFBOERERERE (BREFEOHRE
FERIZOWTII CP & OFHEOFER, BUK AN T — /LT LT 2 IR
FHEOWTOEREBIEEE OELRR S— N —RRIZOWTH L EH LN, REHER
WZDWTIEES 4 BEITRT,
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(3) BARRERROBRLN LR

A RIOBIHFHAIZ IV THR A S 7K E 2 S5 BWSSB AGE M 4RI 59 2 Bh 1k %)
BT OREF R T 2 R

# 3-19  BHIERNR KL OEH 2R T 35

No. HH BT & {5 & /Bas b}
O ERIER km 8,746 % 1-7 BWSSB (C k5% LK
8 RIS R
@ e MLD 1,350 # 1-7 BWSSB (2 L5 Kk
T A ER S
@ NRW % 49.25 F* 19 HEZIEHELD
2% 2
@ NRW MLD 664.88 @ X
® BRHEHELE Rs/D 26,595,200 0.040Rs /1L X®
M/A 42,331,580 1Rs=1.5917 1
® k= HEE 25%) MLD 337.5 ©@x0.25 ~#k (UFW)
@ JKE 25 %lcxtd 5 Rs/D 13,500,000 0.040Rs /1LX®
TR HR A M/B 21,487,950 1Rs=1.5917 M
® fRFKEICHT D % 8.3 3,197LD (km*4 v ()
A IR S ©®337.5MLD -+ (18,746 kn
@ BIIEZETHI LD/4H 28,012,500 ®X®
MLY 10,224.56 365D
© RAEDETH Rs/D 1,120,500 0.040Rs /1LX®©®
Rs/Y 408,982,500 365D
M/A 1,783,500 1Rs=1.5917 M

M /48 650,977,450 365 H

EBRE#E 3-19 L0 JRAKETIZAER 10,224.56ML OB5IENTHI S 11, BRENBIE S
N5 Z LIk aREEE LT, £ Rs408,982,500, HAMHER 650 [ 17 H OB
IR DPIIRFE D,

R FPROIERE L LI2A RO A vy b U 7 ORESR DL, BEE R 10 4~15 FERLE
DEBMNE L, FHTA GBI LHX THH Z b, o=l 7 &g LIRAKIEA
H DN EEESND, (BIFFAKREICH T HMAEEBE TS 8.3%) - T, Hix™

3 #3319 RFNEEBAT-DOOIA LT R b GHES AL OMESHEE ) 1255805
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U7 OFERERL Y PRS2 EMEIT, BIEMICBIEAREREMEE LTEX LI ENT
ERAR

LLEDZ &t YrtORE T 58 - Hilft 528 L <, FHIOTRAK LA FEH L,
KEIROTER: &\ ) BEICHET T 53 e —/ LD KEY—E20m iz, Kk &
RFEER ST HEERTE D L0 ) STIE, BEENRDIERS DL EVZ 5,

(49 BAEROHAREFE - HiFH b~ D ER

HIAE AR~ DI SN IR

ARFHEIT, PR 24 FEIATDN L =— NRADOERC, YHERREMREL LTSML
TV DMK E VR A COMEB 2@ LT, Mo Edff o — 208, A > REASY
T — OB =— AL EH L TNWDZ LITHED, S%BNRBIZIAT CTER D
BHRAZMEL T DO THD, ZOL D RERIE, Bk VR AM#ES O AHRY
ERELTRY, WEROFEERLMSEENT L & L bIo, AFEEOEmE,
FERMA~OTLERN2EEZ, FRRB#RS 2B ThoeE e AT 5281280,
N & Pl & L 7oAt 3E O FERBIBR OIER, Mg ~ DRk 2 R 729
ZENRTEDLHDOEBEL TN D,

BB EZEBRR DR - [F) M AL~ DBk K zh

WA T U &5 BARENORKBRIY—E 28 3, ZhETEN~—7 > b
IZBWTORFEH L TW b oo, Bk, Fns E/KE OIRASRITHAAYIZ LT HER
KETHERF SN TN D, ZDT28, KiEA 7 T OEFHUITEA 2BETIEH 5 6 O
D, FaAKE - AR AT S &R 20R0L T T, IR OEN TSI R E 2RinK
HIRFCE R, ARFELE L C, WK — X DOWSMEB~D 8 — 5 & 7
T LI, YA OFREMAOFERMFADO FIREEEE KREIRT 2D L5,

HITCARYE - HUBIE AL~ DBk

BrETH/NMEETIESH D b 00, SRS iR — e A%, HonEED
A DT HRE LOHRIEE DO RX—RA L 72 D A V7 T OREEE % X2 T
LEERFETHDLEEZD, ENTHORENREN TH DRI FICB T, %tk
NAFEEOEZE LT, JEOF LV EE~OFEIL K2 BHHNIE, %o
R DH72 53 52 EHRIC X 2 TR~ DRI RE N, £, ENORZR LT
Mo T L T 52 LT BROERS, HENREY XA ZFHNT L eEL L
T, FEROBARAMOIEROGZRIETE L2 L 05,

VHEIIAETH DIRAREAACTOR A B33, FORIICITE R OMERFE B,
MBS 240 5 e 3 & OB LB IC AN T, AMBERE L OHINHEZ G 07,
BV R AHFADOILR B IET L T\ D,

97



(6) BEROBXEEEEREEOBIMGFERZTICONT

AREETIE, TREREE, SHERE, FRERURAKR LR & AT, L-sign % 3,000 #%
A L7z, 2o opiE, Sic X 2 KEE~DORELZ S > TBWSSBIZi#ELFT 52
Ll FEERBZLEUIHMZEILTHL L O, FEEBRIIARE I
OIERK, TERFEEER Ue, £70, e L THEMAT 5720 OHERFE BRI O\ THHE
IZCHE LT, MOERITEEL 2, OO 202D, MUNIHHE & FEhi
FAUE, ke L7 ER D ATRETH 2,

6) SHOFELHILEK

L-sign OB - 53k

L-sign OBHERERICHEES LI BICOWTIEMRZE T L2 &b, ROEEE L
T, AV NIZBT2ERE LOHIKIO L D & TO L-sign Z AW 2 IR/KRE HIEIZ DWW T
DRFRBE L 7p 572, MEFTEOMHESIZHT=> T, & 6 IR O 7 BBV THE
L S URRAE L7255, B EEZ TRT2 2 ChagEsm g5 L
DNTATHE LI LT, SHBOBEROFEHICHOW T, EAFESER~ =27 V&2 1E
ik L BWSSB ~ 9% = & CRkgiH et 2 BT\,

BWSSB DAl

AREEOEMEIZ LY BWSSB WIZHB W T HIRAKEFRICEIT 258238 £ - 7223, HUIk
Tl UFW #RFEIC L D REEEA~OREIC L DA E N FER TH Y . BWSSB #
MRS 2 TN DEFE LT ARPLUZIE RV,

ffE 7o IR B BRO TR D 7= D12 1E, FE B IRITRBEEE~ORIEL AR E L2
AT% MRk R TR &N ) T OBRITHATH D, BWSSB T HH
BE#SEA L, WKEBROZOOFEROBESL LN TR SN TnD Z &b,
UKL 23 ke~ 2 KRk I C ORI MLETH 5, K%%?iBW%BW%T@ﬁKﬁ@
O EEME DR, RO B2 NFIC DWW T OBFEA (R 572012, East-1
DS OHIX DR E <> BWSSB O L~V DIk E 2% LT, East-1 OV DB
SRBIMIIR L2 7 RGO B AW TEET 522 TEL TS,

FRE AR ORGFIZ BT > TiE, 72 & ZIF B A S OIR/KEHEZ D BWSSB ~0D
TRIE 7R & AR KN MLETH Y | JICA 75D BWSSB ~Df) & 737 & #ifE L7
|
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4. REEEBEDOE DR ARRGE

(1)

SEORREICETHESKRARFRAOAE - FE

@ =7y GEEGRUKRBHEOOSNESL)

7) WG

HARDAEFHEMAETIE, EBACEE TRAKFE Z Ei 32 2,

FH A I

HPEFICRFRIET H 2 LIC KV IRKREREPER L, R SN mKEITIZ oW T
IFETHESHELZB L CTEHEIT) 2 LIS VIRAKROETIZED TG,

A2 RTIEZO LS A eI AKRR A LI ST 53, BWSSB THhiAKIZ X
VIR L7 AKEKE . R, SV TEER (G4~ ) PR LEREIT .
KHEFIERI 2R — A TH 0 . FEAZRIFAKEDR TITIEE > T2y,

A KK R ~OBHSIL L E- TR, RRELAZBE L TR LD EE 41
R T, RNORLEEFEIIIKEFERO B EFE, JICA HE R —B&ICL2FED
2N H L, TreoflicRIEGEXACESICL S M ay NUFELHFET D, &
HENFIT, WARFAEIR D M. WARBRMEIROTE A M L— a3 v K
B O EBRIERE E COBIERFR ELHRERNEIET D, 4%, KEFEEKEE
HAE, BIRER R —B &I L 2 RIENINT 5 Z LT, A v FIZBT AiRAME
VAT AOHEGBIER L TN Z ERFLAEN S,

F£ 41 BIUKHRA~OEGL

AR - BB S AR HEHAR
T — - TU—HHNIZ 2 EFfO 1M ey b | BCES® 2012412 H ~
Delhidal Board | = 7 &#&KEL XM a2y b7
N NRW % 20%LL T (2 Bl
TANT 72T RO SRR & i, RIE | AEE4E (7T T | 2004 F~
Z .+ Kerala Water | & 36km OFKKIZB W T, #HE O | E/KERE ) 2010 ¢
Authority TR FIE O SRR 2 2,
7« AT | HilBiRE BROOEIEFE, I 7 | AESIN SR | 201143 A~
Eqs! NOAAL By R TIZBWCE | s kb 2014 4£ 2 H
B O s FHA, FIE L OVRAKEEE | (=27 M 4L Ak skt
BT & B IR % S0, 7V 1)
AT TV | EIUKKEEZ L0 AR AT | GEE R | 2013 45 8 A ~
v AZ AN SEE | BT A0, BIUKKR AL | ey s B 2017 4 6 H
=] (RAkEEm, B, HREER. | (Vv A F—1 b
KA —H = DRRFE L DD | ke L)

FOBEROENEE) L., FHAKEEREO
ERZ LA KE—EADH L2,
BHEIAOEMN %X 5,

IHET, A FICBT DIRKFHEIET DHERE T 2 FIEE T /VITHEL LT auy,
BUEDA > RICBT 2KEEEERORDZHE X5 & AFABKDO X 57, AIRE

99




PN BELK KRN DN T ORI 7T 33k b 2 BRI RRIZ B ER Tl e\,
AHEDOA v RREBEE~OET U 7B TS, —EREORBEE~OUER
REFANERDERE 72D & OEMRH D 3, ZD7H, N n— /L CBEEN S
TV D EFER 2 MUK X R 37 ORENSHRIIN L T AlagtkEnim <. kil
ITEFER R RIS L CORABE S 2T LR, BV R AR ESRELE 25,

BE
S A

AR UFW xR 7R Y=/ h~DE VR A BB Z XI5 & LIeBE . —BATITLL
TR HEME~OBEBLEL 0D, N —L THREEMINTWDHHEET
X, KEFEK (BWSSB) L EEZMNZRZDL TWAHITEEFEARDN 7 MR DO
B of T, FEIREOFA, DMA I, FAHFHE, FREZKEET-BHLTERBL.
FTE DK EOYEE L FRE & LT R O 2 A TV D, BUERTHO 3
IuYxZ FTIE, TGEEFEFILLET 4 2 1) KO Suez 1 (1 1) 23 - TEY
WTILH KRILDEAKIGORR KR NEE OEFENEERFEE TH D, Lt HELOHE
e LT, bkoF oy MIFHSEICET 2 —EDEi ey h~xY
AV MRESIKR N A7 EERE 13K HAL 5, STS 1FBUR TIIotii FHE#H & L CoOZF:
B2 L TWRNWZ &b MIRAIZTTEEFHEF Tk L TR O HEEE & L
TOfifEIRZAEA KD B b,

IBEFEE

UFW3IsE 700 ook 2249
(7TEEREE- AR~ EREE
FTEFENICER

%3 BIAIE TLRERE

T T )
N NEdyme EHIE
b |
1
L FEERE ||| Famgs
1 1

1

X 4-1 AHE S5 HETME

36
37

BMAEZED 2 A > b, FAHEICIRS FHARG O/ - EEICEOTHRERTH 5.
SZAEE D, BEHA. DMA BUE, KA, BRER, T=2V 7 2% L, FrEoBIUKRUGE
DIRT F =< AERERD LN LEROFE, L P27 B,
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® EKIHE AR

TR FEE T D MERRAEORTHE & LT, EFEE DR Z D IEO R N B
ThbH, REETIT EIBOTEFES 2 (LRI UFW xHREE~O2 A% BiE
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Suido Technical Service (ST9) e ————

Contents

0. Preparation
1. Initialization
2. Installation

3. Documentation

In addition to this manual, see also the
uploaded movie for the details

https://www.youtube.com/watch?v=i3cuXnnZM2Y



https://www.youtube.com/watch?v=i3cuXnnZM2Y

Suido Technical Service (ST9) e ————

0. Preparation

0.1 Preparation of the L-sign and necessary equipment
M Check all the necessary equipment for the installation

M Put necessary No. of L-sign to the carry bag
® Approx. 50 L-sign per day for one carry bag

P Carry Bag

Reset / L-sign

Stick
Announcement
\\\\\\\\ Paper

/

Installation /
List and Pen

Smart
Phone

Nipper
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1. Initialization

Reset and restart L-sign before installation.

1-0. Prepare the Restart Stick and L-
sign Restart Stick

L-sign

1-1. Touch the central part of L-sign
with the restart stick for about 3
seconds

1-2. L-sign will start to blink rapidly,
then remove the stick from the L-sign

1-3. L-sign will stop to bling and the
LED will be off at the end, then
initialization is finished



Suido Technical Service (ST9) e ————

2. Installation

Install the L-sign to a water meter

2-0. Prepare L-sign, smartphone and a
nipper.

Smart Phone

L-sign

Nipper
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2. Installation

Install the L-sign to a water meter

2-1.Take photo of the L-sign before
installation

The serial number of the L-sign should be

in the photo

Sample of the photograph
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2. Installation

Install the L-sign to a water meter

2-2. Install the L-sign by using the chain

2-3. Cut the remaining part of the chain by using a nipper
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2. Installation

Key Points on Installation

Good Example

L-sign is fastened

tight
/ Water
y

L-sign is installed
before the water
meter

Bad Examples

Contact area is not

Unstable installation enough




Suido Technical Service (ST9) e ————

2. Installation

Install the L-sign to a water meter

2-4. Take photo of the installed L-sign

Situation of the installed L-sign have to be
confirmed from the photo .

Sample of the photograph
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3. Documentation

3-1.Fill out the serial No, Road name, House No to the
L-sing Installation Check Sheet.

10
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3. Documentation

3-2. Take the photo of the list (automatically upload to
the google drive)

11
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Agenda

1. Preparation

2. Patrol procedure
A) Check of the L-sign
B) Record of the result

3. Conduct detailed water leakage detection
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1. Preperation

(1) Area Identification

Clarify the working area for each personnel to work simultaneously in two or
more persons.

B
[T ¢c)

(2) Frequency and schedule of the patrol Check sheet

. Serial Patral Blink Address
The patrol of the L-sign should be o | v
conducted as frequently as every 7 days. = :K
404 v AN
405 v M
406 v 1 «
407 v WY Al
408 v 19 B2
o T
M0
411
412
413

Check sheet

(3) Preparing check list paper

Blink  |Address

Check list, o

402

403

404

‘ v ‘ 20-20 Ist Biockwﬁ

405

406

407

QS LS8z
I}
| / :
/

408

409

40

411

AN RSN

42

N3




Suido Technical Service (STS)

2. Patrol procedure A) Check of the L-sign

(1) How to check the light
Check if the L-sign is blinking or not.

When bright in the circumference of the installation part, place a hand over
the L-sign to check appropriately.

—See a video file for the state where L-sign is blinking.

@\ LED
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2. Patrol procedure B) Record of the result

(1) Using check list to record the status of L-sign

|. When the L-sign blinks on and off :

Put a checkmark to the “Patrol” and “Blink” box in the check list, and write
down the address L-sign installed.

In addition, water leakage detection and reset of the L-sign is required.
—See “3. Conduct detailed water leakage detection”

Check sheet

Serial Patrol Blink  |Address
40
402

v 20-20 Ist Block HRBR

XX
NN N

403

v
v

v

404 v
. 405 v
406 v
407 v
=

v

v

v

v

408
409
410

411
412
13

ll.  When the L-sign does not blink on and off :
Put a checkmark to the “Patrol“ box in the check list.

Check sheet

Serial
401
402
403
404
405
406
407
408
409
410
411
412
43

o)
@
=

in Address

\

MI

-
|
|

‘\i\\\\i\%
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3. Conduct detailed water leakage detection

(1) Conduct water leakage pin-pointing survey
—See “water leakage investigation manual”

(2) Repair the water leaked supply pipe
—See “repair manual”

(3) Reset the L-sign

After a part of water leakage is found by L-sign, it is required to reset the L-
sign in order to turn off the blinking light. (When it detected sound of water
leakage, it will start to blink on and off again.)

A magnet stick is used to reset L-sign.

Magnet stick

|. Put the magnet stick on the center of
L-sign for 5 seconds.

Il. - When L-sign blinks on and off, move
the magnet stick away from the L-sign.

After turning on for 1 second, the L-sign
will be operational again.
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1. NRW Management

1.1 Definition of NRW

NRW(Non-Revenue Water) is defined as the amount of water which is not billed and does not earn
revenue. This is the difference between the system input and billed authorized consumption in

volume (m?).

NRW = System Input Volume - Billed Authorized Consumption

Where; System Input : The amount of water produced for distribution
Billed Authorized Consumption : The amount of water billed to consumers

NRW ratio is the percentage of the amount of water not billed against the total amount of water
produced for distribution.

System Input Volume - Billed Authorized Consumptio n «
Input Volume

100

NRW Ratio(%) =

Note; the amount (in monetary term) that was billed but not collected should not be counted as NRW

1.2 Components of NRW

The volume of treated water that does not earn revenue is Non-Revenue Water.
Components of NRW are described below:

Real Losses : these are Physical Losses of water through leakages and bursts in distribution
pipes and services pipes and overflow / leakages from water reservoirs;

Apparent Losses : these are called “non-physical losses” or “Commercial Losses” of water due
to illegal connections (or water theft), meter errors, meter reading inaccuracies and unmetered
connections.

Unbilled authorized consumption: This is water taken by registered customers for public and
institutional uses and is not billed for. This includes water for fire-fighting, backwash and

public fountains.



Unbilled
Water Losses Authorized

Consumption

Apparent
Losses

Real Losses

Figure 1-1 Components of NRW

1.3 NRW Reduction Measures and its Importance

Non-Revenue Water (NRW) Management consist of knowing what is happening to water supplied
and taking corrective measures to reduce the loss of water or revenue. NRW management offers the
following benefits;

Increased Revenue: By reducing causes of NRW such as water theft, meter inaccuracies and
controlling leakages, water that was previously unbilled will be earning revenue.

Sustains water supplies and increases the protection of potable water supply

Reduces unauthorized usage.

Reduces potential claim due to water damage

Defers capital expenditure with respect to new water sources, treatment plans and distribution
facilities.

Reduces the cost of energy associated with water treatment, pumping, treatment and thus
contribute to reducing global warming.

By controlling NRW, precious water resources can be preserved.

Improves public awareness of water value.

1.4 NRW Reduction Measures

In India, water is being lost through not only real losses (physical losses) but also apparent losses
(commercial losses) such as water theft, meter error, meter reading error and unbilled authorized
consumption.

Therefore NRW reduction measures in Bangalore should take into consideration all these additional
factors besides leakage.



1.5 Procedure for NRW Reduction

Procedures for NRW reduction will vary depending on the existing conditions of each water service

provider.

To begin implementing NRW reduction measures, each water service provider must first

understand its existing position in regards to its NRW.

Table 1-1 shows the recommended NRW reduction measures by stages of NRW ratio. For each

stage, the approximate NRW ratio is given with the prioritized NRW reduction measure required for

that stage. This table will allow the water service provider to check what stage it is at, as regards to

the Table, and plan for the prioritized measure.

In Bangalore, the measure listed in 1st ~ 3rd stage will be the target because NRW is allegedly at

highest about 50%.
Table 1-1 Six Stages of NRW Control Measures
NRW Ratio Main Purpose of NRW Reduction | Recommended NRW Reduction

Measure Measure

1st | More than 35% To find out visible leakage | Fundamental leak detection,
(surface leakage) pipe pressure control

2nd | 35% - 25% To find out non-visible leakage | Training _ workers,  correct
(underground _leakage) and | mapping of pipe network
theft water

3rd | 30% - 25% To prevent reoccurrence of | Replacement of aged pipes

(overlapping 2nd) | leakage

4th | 25% - 15% To implement thorough NRW | Acceleration of pipe replacement
management

5th | 15%-10% To finish up NRW management Completion of pipe replacement

6th | Less than 5% To maintain minimum NRW ratio | Constant monitoring

Ref: Mr. Shozo Yamazaki, Non-Revenue Water Management, 2011




2. Basic Concept of Leak Detection

2.1 Components of physical losses

Physical Losses can be divided into visible leakage (surface leakage) and non-visible leakage
(underground leakage). Surface leakages occur in areas with high water pressure, whereas
underground leakages occur in areas with low water pressure and therefore difficult to detect. in
general, there are more occurrences of leakages in service pipes compared to distribution pipes.

Figure 2-1 Component of Physical Loss

Figure 2-2 Visible leakage (Surface leakage)



Figure 2-3 Non-visible leakage (Underground leakage)

Generally, leakages start off as a small leak that develops into a medium to a large sized leak as
time passes. Small sized leaks may remain undetected underground for a long time. in cases of
medium sized leaks, some may stay undetected but others will surface to the ground. Most large
sized leaks will be detected on the ground surface within a few days of the leak up to several months.
Some leaks may remain underground for years or forever. This all depends on the surrounding
conditions of the laid pipes such as the condition or type of soil, presence of underground structures,
and pipe material used.

Repairing surface leakages alone cannot decrease leakage ratio when the leakage ratio is less than
30%. In order to decrease this ratio, underground leakages must be detected and repaired.
Underground leakages can go without repair since they are difficult to detect, and underground
leakages often overwhelmingly exceed the number of surface leakages by more than ten times.

Thicker pavements on roads usually indicate a higher ground water level, which indicates lower
water pressure in the buried pipes. Detection of underground leakages becomes more difficult as
depth of buried pipes increases.

When leakages occur, extending the area of repair around the point of leakage will decrease
recurring leakages around the same area. Planning for replacement of pipes must take into
consideration the number of leakage repairs in the pipe and the age of pipes.



2.2 Main Causes of Physical Losses

Leaks can occur anywhere in the pipeline due to various factors such as age of pipes and traffic
loads on the road. Table 2-1 shows the factors that can cause leakages (physical losses).

Table 2-1 Main Causes of Physical Losses

Causes of Physical Losses

Factors Causes
Poor Quality of pipe material . Material and/or mechanical defects
. Lack of corrosion resistance

. Age and/or deterioration
. Galvanic corrosion

Technicality in pipe laying or poor workmanship . Design errors

. Poor jointing of pipes

. Inappropriate back filling

. Contact with other structural objects

. Defective corrosion protection methods

Poor Conditions . Unsuitable water pressure (usually high pressure)
. Water Hammer
. Water quality (internal corrosion)

Environment of underground pipes . Increase in traffic loads
. Corrosive soils such as marine clay
. Ground subsidence caused by excessive pumping etc.
. Effects of other construction works

2.3 Reduction Measures for Physical Losses

Table 2-2 shows measures to reduce physical losses.

Table 2-2 Typical Measures for Physical Losses

Measures Activities
Pipe Work Pipe Mapping ¢ Preparation of accurate pipeline drawing (Refer to Chapter 2)
Zoning ¢ Determination of DMA or measurement blocks

e |solation of measurement blocks (Refer to Chapter 8)

Taking Measurements e Understanding leakage volume in measurement blocksby
measuring MNF and implementing Step-Test
(Refer to Chapter 3 Section 3.5)

Leak Detection ¢ Detection of leakages by using leak detector
(Refer to Chapter 3 Section 3.6)
Leak Repair ¢ Adoption of optimum leakage repair method
Pipe Replacement Planning ¢ Preparation of pipe replacement plan based on statistical

analysis of the Pipeline network.
e Determine correct pipe type and pipe diameter
Implementation ¢ |mplementation of pipe replacement

Water Pressure Control Pressure equalization Zoning of distribution netwaork
(Refer to Chapter 9) ¢ |Installation of PRVs
¢ Installation of Flow Meters and Pressure Meters

Setting up Pressure Control Construction of distribution reservairs and / or pumping
facilities station

Pressure Control at pumping Pressure control by controlling pump flow and number of
station pump rotation




3. Leak Detection Techniques

This section describes the techniques for leak detection and location, and suggests a typical leak
detection process in Bangalore.

There are a number of techniques to detect where leakage is taking place in the network, but in this
section, we focused on 3 techniques which are the most general and important techniques applicable
to Bangalore among other techniques.

Step 1, DMA (District Meter Areas)

» Leakage monitoring in zones or sectors

Step 2, L-sign

»  Sound monitoring system developed by Suido Technical Service Co. Ltd
Step3, Sounding surveys

» A basic listening stick, ground microphone, leak noise correlator

Other techniques, such as gas injection method, are not suitable to Bangalore because NRW ratio is
so high that a tracer gas diffuse and leaks cannot be pinpointed by gas.

Figure 3-1 describes a typical typical leak detection flow utilizing abovementioned 3 techniques
and Figure 3-2 suggest a typical detection process in line with the flow. Each process is specifically
described in the next chapter.

m Tool Confirmation Contents

DMA Existence B Establishing DMA boundary
of leaks B Step testing to confirm leakage

m Installation and monitoring of L-
of leaks ® Narrowing down the suspected
leakage area by L-sign

: B Pinpoint the leakage by a basic
ellgle listening stick, a ground
microphone, a leak noise correlator

Sounding
Equipment of leaks

* Not essential

Figure 3-1 A Typical Leak Detection Flow



Advance preparation

vance preparation

Day 1

| Reset |
! Day 2

|  Water supply (>4hrs) |
Day 3

- *While supplying water

Patrol

Blinking of No Leakage |
L-sign?
Any sound
through
sounding stick? No Leakage

(With closing
valves)

| Suspected leakage |

Day 4

Pinpoint Ieakgge by sounding
equipment (e.g. leak noise
correlator)

__Repair leaking pipes > Post treatment

* Not essential

Figure 3-2 A Typical Leak Detection Procedure



3.1 Utilizing DMA

3.1.1 DMA concept

The technique of leakage monitoring requires the installation of flowmeters at strategic points
throughout the distribution system, each meter recording the flows into a discrete area with a defined
and permanent boundary. Such an area is called a District Meter Area (DMA).

The design of a leakage monitoring system has two aims;
To divide the distribution network into a number of zones or DMAs, each with a defined and
permanent boundary, so that night flows into each district can be regularly monitored, enabling
the presence of unreported bursts and leakage to be identified and located.
To manage the pressure in each district or group of districts so that the network is operated at
the optimum level of pressure.

It therefore follows that a leakage monitoring system will comprise a number of districts where
flow is measured by permanently installed flowmeters. In some cases the flowmeter incorporates a
pressure-reducing valve.

Depending on the characteristics of the network, a DMA will be;
supplied via single or multiple feeds;
a discrete area (i.e. with no flow into adjacent DMAS);
an area which cascades into an adjacent DMA

Figure 3-3 shows a typical DMA design, including the monitoring hierarchy upstream and
downstream of the DMA

Figure 3-3 Typical Metering hierarchy and DMA design options



3.1.2 Step-testing

This technique has been used by the UK water industry for many years. It involves some advance
work to design step test areas and to identify sections of pipework and valves. A flowmeter is
installed on the input main to each area. The principle of the technique is to systematically reduce
the size of the area by closing valves on each section of pipe in turn, at the same time noting changes
in flow rate at the meter. A large drop in flow rate indicates a leak in the section of pipe which has
just been closed.

There are two main types of step-test. The traditional technique is to progressively shut valves,
working back towards the meter, and then returning to open valves when the test is completed. This
technique is less popular now because of interruptions to supply and the possibility of dirty water
problems. A more recent technique, helped by improvement of flowmeter and data logger
technology, is to use a series of short steps, isolating sections of the DMA for a short time only. This
technique requires a remote meter reading device, either a radio or mobile phone, positioned at the
meter. Flow rates are transmitted to the site operators, enabling them to see the results of the valve
closure immediately, speed up the operation, and reduce the time the valves are left open. One man
operation is also feasible, within the limits of health and safety guidelines (i.e. always two men
operation at night)

This step-test principle is illustrated in Figure 3-4.

Figure 3-4 DMA valved for step-testing
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(1) Schematic Procedure of Overall Step-testing Measurement

The procedure for step-testing is as follows;

The leak survey block should be completely isolated from adjoining blocks, and the survey block
must be divided into sub-blocks using gate valves. There should only be one flow meter for the leak
survey block, and water should be allowed to flow into each sub-block, one by one, by utilizing gate
valves.

Figure 3-5 Schematic Diagram of Leakage Monitoring Block

The volume of water flow is measured by the flow meter as shown in Figure 3-5.

(a) Measure the volume of minimum flow for overall area “A”

(b) Close Gate Valve 02 and measure the volume of minimum flow for “B+C”

(c) The difference between volume “A” and “B+C” is minimum flow volume of D, (D=A-(B+C))

(d) Similarly, close Valve 01and measure the volume of minimum flow for “C”.

(e) It can be determined that the difference between “B+C” and “C” indicates the volume of
minimum flow of “B” (B=(B+C)-C))

(f) Then, volume of minimum flow for all could be determined.

(g) All measurements are recorded and compared to previous volume of minimum flow records.
These comparison can be found the abnormal flow and can be verify leakage occurrence.

11



(2) Detailed Procedure

1) Establishing a step-test area

Determine the number of properties in the area.

Determine the number of metered customers who use water at night.

Estimate the number of unmetered non-domestic customers, taking note of those likely to use
water at night (e.g. pubs, hotels, residential homes—see Sections 7.3 and 7.4).

Check the condition of valves to be operated during the test.

Allocate numbers to the valves and note if they are closed clockwise or anti-clockwise.

2) Plans

Prepare a plan of the step-test area to show:
road names and layout of pipes;
meter installations and valves;
boundary valves (closed to isolate the area from the DMA);
circulating valves (closed to remove loops, to create a tree and branch network);
step valves (operated during the step-test);
all other valves, not used during the test, to avoid opening in error (e.g. DMA boundary valves);
positions and details of commercial customers, with an estimate of their night use (to help later
analysis of step- test data);
valve numbers, status (closed or open), and direction of closing.

3) Preparation for the test

Consider a flushing programme to reduce water quality problems.

Close as many valves as possible during the day without disrupting the customers’ supply.
Close the remaining valves at night before starting the test.

Take the initial night flow reading.

Where possible, turn off large night users or premises with tanks that fill overnight.

Read the meters of those users, which cannot be turned off, and subtract from night flow (install
data loggers if practicable).

Check that at-risk customers and those with special needs are not disrupted.

12



4) Step-test procedure

a. Isolation method

In this method, the sections of the area downstream of the closed valve are without water during the
test.

Close the circulating valves.

Starting with the step valve furthest from the meter, close the valves in succession so that less
and less of the area is supplied via the meter.

If any step valve is not drop tight, there will be no change to the flowrate until the next valve is
closed.

Follow the sequence of closing valves right up to the meter, when the flow should be zero.

b. Close and open method

In this method, the valves are closed at each step but re-opened once the meter reading has been
noted. This overcomes the disadvantage of the isolation method, which can inconvenience night
users. However, if a burst is identified on one of the steps, care should be taken when restoring the
supply to avoid aerated or discolored water.

c. Backfeed method

This method uses the same sequence of closing as the isolation method, but each time a valve is
closed, another is opened behind it, starting with the boundary valves. This allows the water to
backfeed from another part of the network, maintaining supplies to the area. However, while this
method may have been acceptable in the early days of “waste metering”, when step-test arecas were
closed in specifically for a test, it may not be acceptable now, when DMA boundary valves should
be kept closed to maintain the accuracy of DMA flow data.

13



3.2 L-sign

3.2.1 Overview

L-sign is an advanced water leak detector designed to identify the noise generated by eater escaping
from underground water pipes under pressure. One of its advantages is its simple usage: the device
detects water leakage automatically and its LED lights flashes enable the operator to recognize a
leak. The detector is already introduced to municipalities (local governments) in Japan by STS as
well as its group companies.

Figure 3-6 L-sign overview

The two types of L-sign work in different sphere, namely water service pipes and distribution pipes.
Combination of the two L-signs covers water networks, which helps to reduce water loss. See the
below pictures for the details.

Figure 3-7 L-sign for service pipe and distribution pipe
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| Investigation area for identification of leakage point

Figure 3-8 L-sign utilization overview

Advantages to use L-sign for service pipes are as follows: 1) not only confirms a water leak but
also check the water meter; 2) not only investigates a leak in service pipes but also a part of
distribution pipes. These strong points of L-sign enable users to find a water leak in buried water
pipes around houses earlier without requiring special skills. As a result, the detector can reduce
water loss (no revenue water).

Table 3-1 Conventional methods vs L-sign

Detection of Water Leaks Skill Level Advantages and Disadvantages
Meter listening Mid - Need to.learn the t.echno.log)./ .
Conventional - Constraints of the investigation time
Methods Distribution pipe . - Need to learn the technics
. High . . T
listening - Constraints of the investigation time
- Expertise is not required
Detection of - Detects a water leak automatically during
leaks in water | Low water supply time
service pipes - Detects if water leakage recurs
L-sign - Accuracy improves with a high density
Detection of - Expertise is not required
leaks in water Low - Detects a water leak automatically during
distribution water supply time
pipes - Detects if water leakage recurs
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Table 3-2 Features of L-sign

Simple installation
Attached ball chains are used to install L-sign to water service pipes.

Customization
L-sign can be adjustable in order to use it different conditions.

Equipped with a high performance sensor
The built-in sensor reliably detects a leak noise.

Economical
L-sign can work for 5 years or longer without maintenance.

Repeatedly detects water leakage
L-sign supports multiple leakage detection.

No special skills

An operator or user can identify a leak visually by confirming a LED blink. Therefore,
neither special skills nor expertise are required.

Table 3-3 Specifications of L-sign

Type of L-sign

L-sign for distribution pipe L-sign for water supply pipe

Specifications

Battery: Lithium primary cell

Water Proof: JIS7 class

Notice of Leakage: Flash of the LED

Sensor: High Sensitivity Geophone Sensor
Operating Temperature: -20 to 70 degrees Celsius

8-year operating life 5-year operating life

®74.0 mm x 83.0 mm Body

®79.5 mm x 45.0 mm Protection Lid
®79.5 mm x 110.0 mm Body with
Protection Lid

66.0 mm-47.0 mm x 63.4 mm

Place to be installed | Mainly gate valves Mainly a water pipe around meter
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3.2.2 Detection Mechanism

L-sign will find the constant sound as leakage sound every 4 hours, and will blink.

No Leakage

Water Flow Sound

Sound Level By Water Supply Water Flow Sound
HIGH By Water Use
Time for Detection
3hs (24 times)
No Sound : 1 } } } } } :
8:00 9:00 10:00 11:00 12:00 13;00 14:00 15:00 16:00
Supply Sump . Supply
Start Full End

Figure 3-9 L-sign detection mechanism (Without leakage)

L-sign will find the constant sound as leakage
Leakage sound and will blink

Water Flow Sound
By Water Supply

Sound Level \/
HIGH Constant Sound
Of leakage
Time for Detection
3hs (24 times)
I AR . Ty e
No Sound !

1 1 1 I 1 T 1
8:00 9:00 10:00 11:00 12:00 13;00 14:00 15:00 16:00
Supply Sump . Supply

Start Full End

Figure 3-10 L-sign detection mechanism (With leakage)
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3.2.3 Installation

(1) L-sign for Supply Pipe

[ Camyeag

Preparation

| Lesign |
Paper

II on
List and Pen

Smart

| NETT || Phone |

Initialization

L-sign Installation Check S instaliation Diate(mvad)

‘Fosd e it e

Installation

Documentation

Figure 3-11 L-sign for supply pipe installation flow
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1) Preparation

Preparation for L-sign’s initialization and necessary equipment are as follows:
Step 1: Check all the necessary equipment for the installation (see the below photo)
Step 2: Put necessary number of L-signs to the carry bag (approx. 50 L-sign per day for one
carry bag)

/ Carry Bag

| Lsion |
Stick
/Announcement]
\ Paper

2\

List and Pen Smart
Nipper

Phone

Figure 3-12 Preparation for L-sign installation

2) Initialization

Step 1: Prepare the Restart Stick and L-sign

Step 2: Touch the central part of L-sign with the restart stick for about 3 seconds

Step 3: L-sign will start blinking rapidly, then remove the stick from the L-sign

Step 4: L-sign will stop blinking and the LED will be off at the end, then initialization is
finished

Restart
Stick —>

L-sign

Figure 3-13 Initialization of L-sign
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3) Installation

Step 1: Take photos of the L-sign before installation

Step 2: The serial number of the L-sign should be in the photo

Step 3: Take photos of the installed L-sign

Step 4: Install the L-sign by using the chain




Step 5: Cut the remaining part of the chain by using a nipper

Step 6: Take photos of the installed L-sign. Situation of the installed L-sign have to be
confirmed from the photo.




It should be kept in mind that L-sign must be fastened tightly when stabilizing L-sign (Step 4 and
Step 5).

L-sign is fastened

tight
/ Water
y

L-sign is installed
before the water
meter

Figure 3-14 Good example of stabilizing L-sign

Contact area is not

Unstable installation enough

Figure 3-15 Bad examples of stabilizing L-sign
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4) Documentation

Fill out the serial number, road name, house number to the L-sing Installation Check Sheet.

5) Notification to the customers

In order to notify customers (users) of L-sign installation, distribute a notice of equipment
installation like the one on the right.

Announcement

Installation Work of the Water Leakage Monitoring Device

to the House Meters

® BWSSB is installing now small sensor devices to your house meter.

® Free of fee.

® The device automatically detects underground water leakage from the house
connection pipe and water supply main pipe.

® Please don’t’ remove the device!

® The device is financed by JICA (Japan International Cooperation Agency) for
the pilot project of Japanese Technology and provided to BWSSB.

® The installation is free of charge for the households.

Thank you very much for your understanding and cooperation!

BWSSB East1 Subdivision Office

Example of Installation

—

Figure 3-16 Example of notification of installation
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(2) L-sign for Distribution Pipe

When installing L-sign for distribution pipe, “a chamber” for protecting and immobilizing L-sign
will be needed.

A tube box (dashed line frame) is utilized for attaching a sensor on distribution pipe. The materials
of the tube are PVC or HDPE and the diameter ranges from 100mm to 150mm. the tube boxes are
covered by lids to keep clean. The tube boxes should be constructed in appropriate distance each

Concrete cover -

other.

®100~150mm
PVCorHDPE

H=0.2m OVER

Figure 3-17 L-sign for distribution pipe installation

A concrete cover prevents the L-Sign from vibrating by vehicles. Also, the cover protects the
device from soil and dust.

Concrete cover
25%25x5cm
(picture)

®100~150mm

PVCorHDPE
H=0.2m OVER

Figure 3-18 Picture of a chamber
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3.2.4 Operation

(1) Preparation

Assign a team to a specific working area. Each team consists of two or more staff, and the area for
installation should be determined.

Figure 3-19 Example of area for installation

(2) Check

The following is the way to check LED blinking.
Check if the L-sign is blinking or not. If it is hard to see whether the LED is blinking or not due to
outside brightness, then place a hand over the L-sign to check appropriately like the photo below.

Figure 3-20 Check before installation
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(3) Record of results

When L-sign blinks on and off, the following steps are carried out.

Step 1: Put a checkmark to the “Patrol” and “Blink” box in the check list, and write down the
address L-sign installed.

Step 2: Water leakage detection and reset of the L-sign is required.

Check sheet

Serisl | Patrel | Blink |Address
401 v
402 v v 20-20 Tst Block HRBR
403 v
404 v
@ o v INCINLAS N\
406 v A2\ 1 \
407 v
408 2198 %2
409 &
410 v
an v
412 v
413 v

Figure 3-21 Record of results (When L-sign blinking)

When L-sign does not blink on and off, the following steps are conducted.
Step 1: Put a checkmark to the “Patrol” box in the check list.

Check sheet

Serial Patrol Blink  |Address
401 v
402
403
404
405
406
407
408
409
410
A1
412
13

ASASATATAS

oY

‘\\

Figure 3-22 Record of results (When L-sign NOT blinking)

(4) Reset

If L-sign identified a water leak, the detector needs to be reset in order to turn the LED light off. As
the photos below illustrate, a magnet stick is used to reset L-sign: 1) put the magnet stick on the
center of L-sign for 5 seconds; 2) make sure the LED light is not blinking.
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3.3 Sounding Survey

Sounding is the systematic survey of a DMA, listening for leak noises on valves, hydrants,
stop-taps or at the ground surface above the line of the pipe. A sounding survey can be carried out
either as the follow-up stage to a leak detection exercise, or as a blanket survey of the whole DMA.

Although blanket sounding can be inefficient in terms of focusing on leaky areas, it does provide a
systematic examination of the DMA, such as when a DMA is first commissioned. It also allows
other non-leak faults to be identified.

Sounding surveys are carried out using various types of equipment, such as:
a basic listening stick;
a ground microphone;
a leak noise correlator (survey mode).

‘ Listening to Meter and Valve ‘

Leakage point
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‘ Leak Noise Correlation ‘

Leakage point

Figure 3-23 Utilizing sounding equipment after L-sign testing
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3.3.1 Manual Listening Stick

Listening Sticks have been used for many years to simply detect leaks and are the origin of the
electronic leak detectors which are widely used at present. its mechanism is very simple and consists
of steel rod and a small circular vibration plate which is connected to the end of the bar at a right
angle. It is a kind of stethoscope without an electronic amplifier.

The leak noises can be heard by putting the tip of the bar to a meter or a pipe fitting, followed by
listening on the vibration plate set at the top of the bar. This method can only confirm the existence
or non-existence of leakage near the listening stick but cannot locate the leak point. Listening Stick
requires a lot of skill to distinguish the real leak noises from other similar noises. The equipment is
still widely used.

This technique is best suited for use on metallic pipelines between 75 mm and 250 mm and with
pressures above 10 m (15 psi). The material or pipe size does not prevent the listening stick from
being able to pinpoint the leak from the surface, but what does affect this is the type of leak, ground

backfill material, pressure of the water leaving the pipe, background noise and the ability of the
engineer.

House Meter

Figure 3-24 Manual listening stick
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3.3.2 Electronic Leak Detector

An electronic leak detector consists for the main unit, a sensor (pick up), a headphone and a remote
control unit. Leak noises are detected by placing the sensor on the ground surface. An amplifier is
used to amplify the noise. The operator wears a headphone to listen to the amplified noise. The leak
noise will become clearer and louder as the sensor nears the leak location. Using this device requires
skill and experience. As with the listening stick, this device is used mainly at night when there is less
surrounding noise. Electronic Leak Detectors can greatly improve the efficiency of leak detection
work.

Since ‘leak detection’ began, operators have been ‘listening’ for this leak noise using mechanical
devices. Traditional listening sticks for detecting water leaks rely on only one of the user’s senses —
hearing - the experience and skill of the operator is paramount and, at best, users are only ever able
to detect leaks that produce loud noises.

However, it must be noted that not all leaks produce a noise audible to the human ear. Contrary to
common perception, it is not always the largest leaks which are the loudest; often a large split in a
water pipe will produce a less clear noise than a small hole. This can be particularly true in PVC, PE
and MDPE pipe materials. For this reason, amplifying the noise with an electroacoustic microphone
is becoming increasingly important to finding leaks, particularly in networks where these materials
are increasingly used.

Modern electronics therefore provide the benefits of advanced sensor technology amplification and
filtering to undertake this operation more effectively.

Sensor

Figure 3-25 Electronic Leak Detector
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3.3.3 Digital Noise Leak Correlator

Leak noise correlation works by comparing the noise detected at two different points in the pipeline.
Assuming consistent pipe material and diameter, the noise travels from the leak in both directions at
a constant velocity, so that if the leak is equidistant between two sensors then these sensors will
detect the noise at the same time. Conversely, if the leak is not equidistant, then the sensors will
detect the same noise at different times — this difference in arrival times is measured by the
correlation process.

The following picture and diagram illustrates this principle.

Figure 3-26 Components of Digital Noise Leak Correlator

Figure 3-27 Principle of correlation
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The sensors are located on valves A and B (convenient access points for underground pipes), and as
shown, the leak position is closer to A.

By the time an instance of noise from the leak has reached A, the same noise heading towards B
has only travelled as far as point X. The distance from X to B causes a time delay (t) before the noise
arrives at B. The correlation processing detects the delay (t) between the arrival of the noise at A and

its arrival at B. If the velocity of sound is V and the distance between the loggers is D, then as the
distance from X to B=V * .

ThenD =(2* L)+ (V*t).
This equation may be rearranged to give L, the distance from the nearer logger to the leak site:
L =(D-(V*t))/2

Correlation measures the time delay (t). The distance between the sensors must be determined by

accurate measurement.

e n 030817 21:21:41 N (= = O2A08527 10:31:27
* CORRELATION 1-0.FIPE_DATA INPUT _ )
L 2500H= Blue:  d8.3Twm .H.DE 'j._[L:l-_ LEN}T!-:
Hed @ 61.63m Blee A:LDEE 20 . 0Onm 3. Eim
1d_: 730 B:01p 5 0ne  EEEREGHEN
I[I
E
R F
TdMaX  41.7ss Toda 44.50m
|=-0-2.PIPE LENGTH
LENGTH (N
-200 . (ng 400 . Ons - - - .
B SUMi0IT Y2 8. FPIPE DATA #LENT &.0EL

Leak Point

Figure 3-28 Images of Display of Digital Noise Leak Correlator

The sound velocity depends upon pipe material, pipe diameter and, to a lesser extent, on
surrounding soil. Often, theoretical values of sound velocity are used and this is fine for a first
approximation of the leak position. However, the velocity will vary due to many factors, and
significantly so if a repair section of a different pipe material exists. Sound velocity must therefore
be measured or, alternatively, multiple correlations carried out.

With all correlation techniques, practitioners should be aware that any noise source can result in a
correlation peak and all results should thus be treated as ‘points of interest’ until confirmed.
Confirmation is usually done using a ground microphone.

It is important to note that the capability of correlators is dependent on the pressure and level of
background noise within the network. Furthermore, correlation can become impossible, because it
requires two monitoring points, one on each side of the leak and the attenuation often causes leak

signals to disappear at one or both points.
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4. Repair of Leakage

4.1 Introduction

There are two cases in repairing a water pipe. In the case of a large amount of water leakage, a
water pipe will be repaired after the water supply is stopped. In the case of a small leakage, the water
pipe will be repaired without stopping the water supply. This manual explains both of the two

situations in various type of the pipe material.

Table 4-1 A list of outer diameter size of water pipe (mm)

Caliber DIP (mm) | CIP(inch) SP ACP HIVP SSP
¢ 50 60.5 60.5 70.0 60.0 60.5
075 93.0 95.3 89.1 95.0 89.0 76.3
06.3 118.0 122.2 114.3 124.0 114.0 114.3
014, 169.0 175.4 165.2 182.0 165.2 165.2
065. 220.0 229.4 216.3 242.0
042, 271.6 282.6 267.4 302.0
002. 322.8 335.8 318.5 360.0
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4.2 Repair of Cast Iron Pipe / Ductile Iron Pipe (CIP - DIP)

Cast iron is made of a high quality pig iron or a mixture of it with steel. Ductile iron is made of a
melted pig iron with magnesium and so on, in which its graphite becomes a spherical shape and has
flexibility, ductility and shock resistance.

4.2.1 Repair under no water supply

(1) Water Leakage in CIP (repair using special swivel joint ring)

In Japan, the CIP is used in very old water supply main installed more than 50 to 70 years ago. On
the other hand DIP water main is mainly used in the current water pipe installation.

The CIP is designed in “Inch” standard and DIP in “mm” standard. Thus in case of water leakage in
CIP water main, it is necessary to combine CIP and DIP by using special swivel joint ring to
combine two different size of pipes.http://ejje.weblio.jp/content/swivel+joint+ring

1) Working drawing

T-bolt, Rubber ring for joint Special swivel joint ring
(mm +inch)
Special pressing ring
(for CIP inch pipe)
Special pressing ring
(for DIP millimeters pipe)
Figure 4-1 CIP

2) Materials of a special swivel joint ring

Special swivel joint ring
Special pressing ring (for millimeters pipe)
Special pressing ring (for inch pipe)
Rubber ring for joint(mm-+inch)

® T-bolt, nut : 2pair
*these material is in one set.

e 06 00
N = = =
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3) Attention in a construction

S o

~

Clean a pipe of the repair point well to remove mud, rust and so on.

Fit pressing ring and a machine ring in a pipe joining part beforehand.

Set a swivel joint ring on both millimeters pipe and inch pipe correctly.

Move a swivel joint ring and fix both pipes temporary.

Keep a gap uniformly between a swivel joint ring and pipe

Move rubber rings to a swivel joint ring, push them by a handle of hammer and fasten them
with a T-bolt evenly.

Fasten both pressing ring screws evenly.

In the case of a cutting repair, prepare two pair of special swivel joint rings.

(2) Water Leakage in DIP Swivel joint ring

1) Working drawing

T-bolt, nut Swivel joint ring

Mechanical
pressing ring K-type ring

Figure 4-2 Swivel joint ring

2) Materials of a special swivel joint ring

Sl

Swivel joint ring 1
Mechanical pressing ring )
K-type ring 02
T-bolt, nut : 2pair

3) Key point on installation

ol

Clean a pipe of the repair point well to remove mud, rust and so on.

Make joint space of a T-bolt approximately 1.0cm to avoid one side fastening.

In the case of a cutting repair, prepare two pair of special swivel joint rings

Though T-type swivel joint ring is 2mm thinner compared to that of K-type and its breadth is
300mm(¢p75~250), there is no problem to use a K-type swivel joint ring in repairing a T-type
pipe.
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4.2.2 Repair under water supply

(1) Reparing clamp (CP, SP, SSP, VP, AP) <Product of Romac Industries Inc.
US.>http://ejje.weblio.jp/content/swivel+joint+ring

1) Working drawing (For caliber between ¢13~¢p900)

gaskets

Figure 4-3 Clamp

2) Key point on installation

1. Clean a pipe of the repair point well to remove mud, rust and so on.

2. It is easier to set materials near repair point beforehand in the case of a repair without stopping
water supply. Make sure the gaskets are not broken and piled up at final fastening phase.

3. There are two types of clamps and use CP, SP, SSP, VP clamps. However, use an ACP clamp in
the case of an inch pipe.

4. Tightening torque is approximately 500-600kg f/cm3.

3) Dimensions list of clamps

Table 4-2 Dimensions list of clamps

Caliber Breadth Caliber Breadth
Qre 100 ¢300 200-250-300
075 150200 @400 400
¢100 200+300 0450 500
0150 200+300 @500 500
¢200 200+300 0600 600
0250 200+300
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4.3 Repair of High Intensity Chlorinated Polyvinyl Pipe (HIVP)

Water pipe HIVP is manufactured by adding modifier to vinyl chloride. This has no scale adhesion
and easy to install. The material is strong against acid, alkali, and alcohol but weak in pesticide,
paint, creosote, insecticide for termite control and so on especially petroleum-base. Yokosuka City
use HIVP and RR joint.

4.3.1 Repair under no water supply

(1) Junction between vinyl pipe and joint (TS)

Clean off especially oil and water well from the inner part of the socket and outer part of the spigot
by waste cloth, paint quick-dry adhesive thinly by brush not to trickle down and put the pipes in
rapid. Do not wrench but insert the pipe, and keep pushing more than 20 seconds for@40 or smaller
and more than 30 seconds for@50 or larger.

socket
L-bow

Figure 4-4 Junction between vinyl pipe and joint

4.4 Repair of Stainless Steel Pipes

Stainless has resistance to rust, where its name literary shown that “Stain” meaning rust or dirty and
“Less” meaning small amount. Stainless steel contains 12% or more chromium in iron (Fe) and has
strong corrosion resistance, less rust and tuberculation, less red and blue water and hygienic.
Light-weight and strong shock-resistant but the joint and divergence parts are often damaged
because stainless pulls water pipe without breaking up in such a situation like excavation machine
hocks under other constructions.
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4.5 Repair of Polyethylene pipe

Polyethylene pipe for water pipe use has resistance to rust and less scale adherence, which is
appropriate to be used as drinking water pipe by keeping the quality of water clean and hygienic.
Moreover, it is found under Great Hanshin-Awaji Earthquake in January 1995 that the
polyethylene pipe was scarcely damaged and demonstrated strong quake.

4.5.1 Overview of repair method

Table 4-3 Repair methods for polyethylene pipe

Repair method Members to be | Classification of Standard Parts
used repairmen JWWA | PWA | Pipe | Joint
K144 001

Cut off the | 1 EF joint, PE | Permanent repair

damaged part and | short pipe ° ° ° °
joint new short | 2 Dresser joint, | Permanent repair
pipe(stop water | PE short pipe o o S S
supply needed)
Reinforce damaged | 1 Joint for PE | Permanent repair ° o °
parts by repair | Supply Pipe
parts 2 Joint for PVC | Tentative repair or

pipe protection of o o

damaged area

3 Repair clamp | Tentative repair or
protection of o o o
damaged area

* Tentative repair is needed to be repaired again by permanent way afterwards.
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4.5.2 Repair by EF joint or Dresser joint

Close a sluice valve to stop water flow and repair permanently by using new short pipe and various
joints after cut off the damaged area.

(1) Cut off the damaged area

1) In case of the pipe damage

Cut the pipe vertically by appropriate pipe cutter with additional length bigger than its external
diameter at both end points of damaged area.

PE-pipe(existing)

cut cut
damaged point

bigger than external bigger than external
diameter diameter
Figure 4-5 Damaged pipe

2) In case of joint damage

PE-pipe(existing)

socket
cut cut
damaged
point
bigger than external bigger than external
diameter diameter

Figure 4-6 Joint Damage
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(2) Repair of the damaged area

1) Repair with EF joint
Cut the pipe vertically by a
Prepare short pipe which is slightly longer than the damaged area and 2 EF sockets

Cut the short pipe to proper length to be insert to the damaged area.
Clear off the mud and dirty on pipe with clean waste cloths or paper towel.

L=

Plane off both junctional end of the pipe and line at half-length away of the EF socket from the

end of the pipe.

5. Remove a umbo (stopper) at the center inside EF socket by % #fiA and insert the EF socket to
each pipe.

6. When to fusion bond one socket, put the other socket to the junctional area as well in order not
to slide the short pipe.

7. After natural cooling of one socket, fusion bond the other socket in the same way.

8. After certain period of exposure time (more than 30 minutes for nominal diameter below one

hundredth, more than 1 hour for normal diameter 150), get water flow inside.

socket

socket

PE-pipe(existing)

PE-pipe(existing) PE-pipe(short)

Figure 4-7 EF joint
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2) Repair with dresser joint

Prepare 2 set of short pipe which is slightly longer than the damaged area and the dresser joint.
Cut the short pipe to proper length to be insert to the damaged area.

Clear off the mud and dirty on pipe with clean waste cloths or paper towel.

Insert tightly inside the both end of the stiffener.

Insert the joint body to one side of the pipe.

Move the joint body to set evenly across the both pipes.

After temporary fix the joint body by a bolt and a nut, run down all the nuts to torque not to
attach unevenly.

NSk W=

8. Connect the other side of dresser joint in the same manner.

PE-pipe PE-pipe

PE-pipe to PE-pipe dresser joint

Figure 4-8 Dresser Joint

4.5.3 Repair with split type repair joint (for PE pipe)

Under the Standard JWWA, Bag-type split type repair joint is available.

1. Remove the plug of split type repair joint

2. Paint lubricant on the packing of split type repair joint and on the surface of the pipe to be
attached. Set it to the damaged area. (Utilize the antifriction specialized for water pipe)
Note) Water stop function may not work if you do not paint lubricant.
Note) To repair joint area, remove terminal pin of the EF joint and put it to damaged area.

Joint damaged point

covered area

Figure 4-9 Split type repair joint
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1. Run down the nuts in order to close the space of flange face of split type repair joint uniformly.
Note) Pay attention not to uneven run down of the nuts.

2. After running down the nuts, put the plug and check the water leak from flange face. If you
find leak, remove plug, run down the nuts stronger and put the plug again.In case of large
volume of water leak, set valves at the female screw for plug tightening and set valves. (The
procedure is easily done if you discharge water during the work)

Note) Refer the standard procedure of catalog or working instruction by manufacturers

4.5.4 Temporary repair or protect damage by repair clamp

To emergent repair or damage protect of pipe body, put the repair clamp (manufactured by Nippo
Valve etc.) to the damaged area. However, in case of emergent repair, you need permanent repair
under no water flow by utilizing EF joint or dresser joint.

1. Loosen nuts and open clamp to wind to pipes.
2. Set robustly lifter to side bar.
3. Run down nuts to the designated torque
Note) Refer the standard procedure of catalog or working instruction by manufacturers

Figure 4-10 Repair clamp
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4.6 Repair of water leakage from joint

4.6.1 Type of joint and how to repair

(1) Socket-and-spigot joint

This has comparatively more water leak among joint water leak due to lead caulking which cause
lead dissolution under aging and shake because of increasing traffic. Generally, joint water leak has
fewer case of emergent repair and tend to be dilatory to get fixed. Therefore this may affect to the
street unexpectedly and cause traffic accident or stop water flow, it is recommended to repair as fast
as possible.

First, stop water leak by hammering the leaking spot to repair. Note that do not hammer too strong
as this triggers additional lead dissolution. Place swage from thin set and put gradually less thin set.
Use hammer to swage. Put the set coherent to the surface of pipes.

Also polish the lead surface in order to make smooth attachment of robber part of leak prevention
clasp. To ensure to fit the leak prevention clasp after swage. This procedure should be done by
skilled plumber.

Figure 4-11 Socket-and-spigot joint
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(2) Mechanical joint

Mechanical type has ordinal rubber ring position and scarce water leak as bolts are calmed by rule.
However, water leak occurs sometimes because of inappropriate installment of uneven calming or
rubber ring with extraneous materials. Moreover, corrosion of bolt sometimes leads water leak. In
any case of repair, loosen bolts and put pipe and rubber in right position and keep attention not to
rubber out. Replace bolts to corrosion resistance one and tight strongly. Replace bolts one by one.
Pay strong attention for different diameter pipe etc as this cause lack of tightness. In this case, water
leaks once stops but recur afterward, which requires cut off.

Figure 4-12 Mechanical joint

(3) T-type joint

The risk of water leak from T-Type joint is extremely low. Water leak sometimes occurs when
pipes become exposed in case such as construction work of other companies and inadequate insert
during installment. As T-type joint does not have bolts, it is difficult to tight up pipe joint directly
and there is no other way than cutting off pipes to repair.

Figure 4-13 T-type joint
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4.6.2 Repair material under water flow (Magicawrap-Tape(Mahotai))

This is used when the clamp repair is impossible but it is quite rare. Orihara Manufacturing Co.,
LTD. has patent of this product. This is a material to reinforce leaking part by special tape (oristape)
which applied characteristics of rubber and wind fiberglass tape together. Take on different type for
straight pipe or for step pipe depending on the position of leaking part. Refer manufacturers catalog
as for installment procedures etc.

Target diameter, type of pipe
Straight pipe: @250mm or less
Step pipe: @150mm or less

Oristape

Mahotai

Figure 4-14 Under water flow
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1, Lecture of listening method

1) The importance of early detection of water leakage
*Early detection and repairing can prevent loss water.
2) The necessity of keeping water leakage investigation

*It is necessary to take measures not only existing leakage
but also new water leakage.

3) Leaky point

*The joint of pipe which are imposed a burden easily, makes
a lot of water leakage

i
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2, Water leakage investigating method
* The technical expert detects water leakage sound by water leaking.
* Listen to the meter which is transmitting on water leakage sound.
1) Listening method by Listening Stick
* Detect water leakage on meter of service pipe.

* Detect water leakage sound on valves.

If water supply to the sump, need to close the meter valve after that listen to
the meter.

@  In case of soundless, there is a possibility of water supply sound or some
problems around the sump.

@ In case of keeping the sound, there is a highly possibility of water leakage



2) Listening method by Leakage Detector

* Detect water leakage on distribution pipes

* It is impossible to find and identify water leakage point.

— -—

~——""

\ Suply Pipe

-
\ -
— \ -
Main Pipe . —
—
\(
* Listen every 0.5 meters
—> —>



3) The method of identifying water leakage point by Leak Noise
Correlation

* ldentify water leakage point which is found by listening
works.

PreAmp MainUnit

Leakage ‘K\\\\\

Sensor

* Input the information of the pipe correctly, it shows a right
measurement result.

= To make occurring differences by installation or input data, the
prediction result is a rough guide of identifying water leakage point.



4) Identify water leakage by Leakage Detector

* If you find a “Large” volume point, there is some possibility of
occurring larger sound point, you need to keep listening.

“Large”Volume More“Large”Volume

\|/ \|/

LeakagePoint

= “Large” volume point is not always the water leakage point.

(Need to understand kind of sounds)

“Midiam”Volume “Midiam”Volume
LOWSOUI’]d "Large"VO|Ume nghsound
\[,7 Y \|/

Leakage Point
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