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WESTERN DOMESTIC SWAGE TREATMENT PONDS HYDRAULIC PROFILE

PS-3 Chokera

‘aL71°00 ONHOZLNVYF /VOIr | ¥3NMO
ONH33.L NVdVr INVLINSNOD
- "ON ONIMYHa ON ERV
- | 3Lvanmvaa
371408d ONNYYAAH
SONOd INJWLYIHL JOVMS OILSINOA NYILSIM £-5d |7 L4 ONIMVHA
QVAVIVSIVS VSN 40 I LOroNd 3U408d MVHGAH |
INZLSAS TYOINVHOIW 40 ONIAVHON HO4 103r0Nd IHL
| AT ErTTC HoULS W ZON T WIVEd  LNIANA3I TOTE I T TTeon akoa
_ ONTHYHYY ININT443 PZMDJukW. ANNLIGHLS
_ i N AN3N" 443
|
| i
_ - . ! ,
ol 2 )
! ” i%3
i & 9
) bog " s & = 3 EE)
. EEz 23 EH :
i ER 3 ] m £ :
. t | % t 38
—— |
[T{ @5¥006 _— :
R 1Y T P
[
/ | !
/ I | P 1
\, ST 81PN — crrait sgoel 05081 -
: #s-za Lﬁwwmu
5 IE ! '
T B “wr _— )
24 auf s58ii" e

(Z) 821vD
. PEETeY
st
IINNTHD 210
w;
el et
wrol T

ANIT HI v

(MoT3E +38)

} (2)S3uws MIM HUM
s

{F) S3LYD HIIM kil
Z-X08 ¥3LLNaS 1

‘ONOd migoddwny T 1F0 FHALDNYLS LNIMTAN
SONOJ DISONIVNT

€N
TINNVHT

I'OM

B8 'ON TINNYHD
LN3M443 SCNOd DIB0M3YNY

TeEbar
20 bel
LR 1]

& el

FAILYLNO 7S

e

908 ~ g :m.\

o 30 20N ONOd  3AILWLINOVA WWQW 10N aNOd .ﬁ g 1-q !
WALONYLS WNLOMRLS 38nLoNHLS
EN3NI343 [BLE e 3ALLPLINOVS ANZMLEND
| I i |
! i i i
| : ¥
i
i g
|
|
|

fZIS300S HITM Wilm
"X08 #ALLNGS

dnLd
FICEIRTFPY

ENRICILTEECE

EEREE

T :
wwel

56581 e
R HOGE!

fON TEANNTHD

—_—— ] ¢ _
S . o

a3 L

(3708 338}

17Vss

AT
A3 1 oN TaNNyHO
“HEHT LNINTEN!
-
T
j-inamnd|

—— 0N

INIT HILYA

ws2sll
01 TWLONGLS WOUS 1q.l_ m
SRESEE e

3150

NOILVLS aind
40 3SuvHOSID

G g8l fOALIENNND S0 g0l
; “srse 15
Yosda 551

i am (ol
2%

1 AT HILVM FSVHIAY
- 13A3T waLve wv3d




BY-PASS STRUCTUIRES

PS-3 Chokera

"L “00 ONHOIL NYdvr / ¥OIr YINMO
ONHO3L NVdAVr INVLINSNOD
- "ON ONIMYSA ON EpRl St - T o ayas ot
9-9 NOWLO3 ! H-H NOILITS -1 HOILOEE™
- | 3LvaNmvda -- L ar feonm -
o = — ] M o ———
‘ i ! & T -
JSFHINLONYULS SSVd-AD B INNTH TIVHSHYA “TINNYHO LNIANTANI ] i . i ] - =t ‘
SONOd INJWLYIHL FOVMS OILSINOA NYILSIM £-5d |7 L4 ONIMVHA ' - sLasae suoan b ' .Hubu
¢
avav1vsivd YSYM 40 SN LO3rON p) 3 . ! -
INALSAS TWOINVHOIN 40 ONIAYHOdN ¥O4 LOArOMd JHL % - ¥ H ® | I 7 .
1=¥84 10%WHINOD AR 3 ﬁ % U_ _m m 5 m 7 : o
Cwawsz v - B 8 s i . : i E bow
Bora wova - a3 g . G a z| i
Tazs aum - v - " ﬁ - Hooe h
SIUNLINELS TT% ¥IANN FLIWONOD DNIONTE Wwis & x ! «
ML SMTIFS M G35N WA IAVH SKOLMATHEY SHMOTIDL k. H i -~ -
Cwwgz 39 TN u3a00 w31 i i
WMOHS, SIMYIHLO SSIHA SHILIN ITIN M SKorsNIma 1T T . -t w\lu _L 1 R - — e
‘etei 3a THM oNos
OMARTIEOZ /12 3 TN L SOMIWNE TVININSIH ¥0d MY i i
| §5EmE 39 TIvie IWLLINULE SOMOd HOS Bovhm ONOD . . “oeT - ecoz st - { i i I A
- ~"S3I0N B 5 M ,
e
e SRS EWOS S ~ UL —AVLYS
357 WOl [t . 0 -0 WA |
s . ) ) . .
e R osty . T o
—— - 7 e . An-yETToE e — g ewe-TAw ” - e i .
~ 43 S @ e 4 i R A NS = ' ' Boweas
o T mEummeT . . -G T T ana LT oone \‘l.ﬂr
p — =
1]
N L .
- a «.qw!l _wl. S e . m somerE - .ﬂ ) '
—m_ I @ i - st Q.m\ a2 . ) h
z 3 5 B LS T . B e
z hw 8 ; i g ¥ i .
i G} a 3 5 { .
i | ! & 7 @, i
- B 5 2]
(MU0 TSI 3 1
- - T dwiame T E ; o s bonines e mon ) B en
_, 215 sudou - : { cre andin . ﬂ
: N T an—a—%a o %5 T
: i
. . : P v § 200 1 oy Fialls
v — e, ; : i
== ) oo s . o | . i lww
o ; : e
N . SR -amwos S -cEANDS _ S - atveos W
{ ZmNHD w04 IS INandaucana T FiD) NDILDIS WE T ROIDES V¥ RONGIE !
o . ) |
! £ e
i 2 4 R H
- I, - - AT an-Re -t d “u_ 4 v
Vv N . . L CSLieewe - - e
: . ¥ Er . Lo
- b v L G L . It B
; e P e n : 5 I
- - s "2 " H = B =
. N . d : ¢
o/ 3, : . Cokd oo
2
3 Y Rt fomt Taor? .
P C T
L e s NI !
o92z00z aREzGaT o i . R
et - . L e Ed
: 5 R F , _
g oEr T T T .,mw.uwmm,n K - T -
P 3 i - - P - _
it ‘ SR A S g
e ‘ i —v . -
el . fe T s
- 55 nmaizas o S moEES T v e - i




ROAD CROSSING

PS-31 Satiana Road & PS-36 Ahmed Nagar
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PS-31 Satiana Road: SATIANA ROAD SULLAGE DRAIN
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M5 L EBRET D,
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34 Joozy rDEE - HEFEEHE

WASA OEFEEHIIL, 7 7 A Y7 /38— RiioH.0 % i 5 Rakh Branch Canal 12X v . 78
EHIIHTBND, MFFEHREZ TR, HlE _>OXRNERE S, T FIZEnENn 3
syt G 6 DOXMAHEE SN TWD, WE OB OWN, T/K « Pk B Ok E ARk
IIREOEY TH D, 2012 FEl2iE, PkBEE2RY T2 KEAHR S, BEIL, X
JR 614 4, KR 590 44, BEAKER 724 £ 720 2O ORI TEK « PKEEOEE - #
FRE P2 i L T\, ARFHEDN FEfE S UM 2N T S 7B ic BV Th, BUROIRE
BUZ B W CTHEHERFE OS2V 2 & A ST,

7 3-33 WSRO FK - PR YRR (2009 4F)

Assistant|  Sub- Sewer Sewermen*

Jri Sub-Division Director | Engineer| Supervisor | Regular | Work Charge | 1Ot
Ghulam Muhammad Abad 1 2 5 46 20 74

i Gulberg 1 2 6 54 24 87
Civil Line 1 4 1 52 12 70
Vs 3 8 12 152 56 231

Allama Igbal Colony 1 3 2 72 22 100

i People’s Colony 1 3 2 36 47 89
Madina Town 1 2 3 29 25 60
s 3 8 7 137 94 249

B 6 16 19 289 150 480

*Regular:IEfkE . Work Charge : ZLKII%kE
HUEL - WASA 57— 212 X 0 Fi# MI/ERL(2010)

WASA DOBEEFFRER 13, BE. FRCRIE R < EEHMFBEEIN WD, AKXy =7 T,
FTHUCHA DR EE SN TG 6 BB A S ONE S HERFE 1L 3-5-2 1380 Th D,
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35 TRz rOBBERE

3-5-1

BARREXOBREEER

Kb It R EEE T T D50 E L 72 5 A ARMEIS R FEE 1L, 6.88 (L 70,
FNTIRARTZ AR L 2 & U FH & OAMRICEES < B ORENRIZ, Fre@)Io 7
BAMFIZEE, RO LB EREOND, 72720, 2O B ARSI F LRI AL
FOMHEIREFEZRT SO TIHR,

(1) BAMAE 2

B 2 ) 687.6 | 5 H

#H BT ER (55 1)
Feb A 646.4
R EAR A2

(2) xR & EHAMRE

139.6 & Rs (7 161.9 i H)

BHARS & 4 FH A
(A 5 Rps) (5 H)
TR, R 7R T H 23.6 214 | R T 4 Pl
MR E ST Sk T F 21.3 24.7 | B - TEB L Ok
IKF
PRIGCCR T 5 25.3 29.3 | PS-3,PS-31 KA 7Y
& R e B R
T T RAF ¢ L— 3.0 35| —=¢
SRAT FECE 15.0 174 | —3
D 51.4 59.6 | BRI AT A, &2
AUE ., RZER IR
&zt 139.6 161.9
(3) B S
O FEEEES CERR 22 4E 12 A
© AL — : 1US$=286.60 M
1Rs =116 9
© FHEHIR D REHIRREE. MEMFREEOMIRNT., L TR T SR,
@ Zofth, CHEREIT. AAREENOEEESH DORIE L E 2 TITH 2

LET s
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3-5-2 EE - #FEHEE

AEHECAR D EE MR L A+ 0&M ) ICBI L., B oMMREL 40 &, BE
M OTER 2 71 6 &3 DM BLESHE (K 3-37 ) O —X(ZH5&, T#& 3-34 O
DRE LT,

AREORME, AFEE L O&M DA FHT 49,969 T Rs/4E L 72 1) 2009 4E 0> WASA ¢ &
T %A 614,663 T Rs OF) 8.1%I MM 45, ZHiE. AR (2008/2009) FEHE 0 1 = i 572
# 58,219 T Rs 3 ¥ H 2 (599,832 T Rs) (250 HEIAHK 9.7%% TRIDFER L 725, LI
ST, KEERETENDEFHEEITB T, 2009 FHE L FRKUED TREMERN TE T
Tk - HEAKBE J1 584 % 0D S HERF A B 8 WASA DO RPEIR I &2 E 4 5 2R L1372 5 m\

# 3-34  EEMERFE T ORE (HAZ: T Rs)
’ WASA B A i 7 o -
No. %*ﬁ% EE%% %ﬁ/{:ﬁ E%ﬁ g,\u+@ @Eﬁﬁ&*ﬂ]‘: B }E%
1 e FE e B WXm 3 X#| 4 3 BEB 14 XT B=T4 NTFE © 2,372
Jet machine (Sub-Division) HBE 34 >< B=214 JPREHE: © 5,810
2t . 28 4, Wifs# © 700
i : 8882
WX 3 XH| 4 4 BER 14 X8 =84 AR 22,711
(Sub-Division) WiBhE 344 X8 B=24 4 RN - 6,640
2. 32 4 fife# © 800
g 10151
2 1G5 5 PE 3 1 1 BEB 14 X2 B=24 NF# . 678
Suction machine IR 2 4 X2 B=4 4 PR 0 940
.64 e : %,ggg
WIR 1 1 BIEE 14 X2 B=24 NE# . 678
HBNE 24 X2 B=4 4 PREVE: @ 940
2t .64 fife# : 1,200
it: 2,818
3 HRLS 7Ry 793R 1* 1 BAER 14 X2 5=24 NF# . 678
Backhoe WBIE 2 &4 X2 B5=4 4 PREFEE 0 940
364 e : %,ggg
WR 1* 0 BIEB 14 X1 B=14% ANE#E . 339
BB 24 X1 HB=24 JREHE ¢ 550
2. 34 Hife# © 150
#: 1,039
4 NSy 7Ry 73R 1* 0 BIFE 24 X1 HB=24 AN . 339
Mini-Backhoe WBE 44 X1 EB=44 BRELE © 536
2.6 4 wifs# - 200
i : 1,075
W) 1* 0 BIER 24 X1 H=24 NE# . 339
BB 4 4 X1 H=4 4 BB ¢ 536
2.6 4 Wifs# © 200
FF: 1,075
5| "rvhszL—r 237 0 2 BRIER 24 X1 H=24 APF2e 339
Bucket Crane WA 44 X1 B=44 B - 536
Ft:64 2% :1 3(7)2
6 T NT T P 3R 4% 0 BER 14 X4 B=4 4 N . 926
Dump truck WHHE 14 X4 5=44 WK+ 2,534
3.8 4 R :3 ggg
WIR 3* 0 BIEB 14 X3 B=34% N . 695
WiBE 14 X3 =34 BREHE 1,900
64 e :2 gig
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WASA BA4 B i 5 i

W=sAFh=a" V790 PSR} 3 3D 1* 0 BEE 14 X1 H=14% N2 . 231
Crane cargo truck B 14 X1 6214 REE © 630
Fhi24 wiEE . 67

FF: 928

IR 3 3 1* BFE 14 X1 A=14 NFE © 231

BB 14 X1 H=14 R - 630

24 et . 67

FF: 928

t"vI797" 1797 Pick-up Pa32JR) 3 3D 0 3 BIEB 14 X3 5=34 T . 669
truck HBhE 14 X3 H=34 IREHE - 425
.64 Hife# © 200

Ff 1,204

IR 3 35 0 3 MIEE 14 X3 5=34 T . 669

MBI 14 X3 H=3 4 B 425

A6 Hifs# © 200

3 1,294

Bk 7 > b 76-23 | BFB 14 % 70 5=104 | AfF¥% : 5,201
Dewatering set 2 X 6 X 17 HHEE 14X 70 5=70 4 WREHE 1,620
H-30 it 1404 et 82

BERIFE4L r AER il 6,903

40 71 BIEE 434 N2 : 17,095

it = = HBhE - 86 4 L - 25,592

it 1294 HiEs# . 7,282

(B, 140 £ X FRZEH) FF 49,969

*2012 E DU PEAHRIC Bl &

Hi#t . WASA Data & v F#&MER (2011)
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# 3-35  EmifEES (WASA) OfRE FH L EE MR E

(AL : T Rs)
No.| WASA & & THEROWNR FAL B OV B R T AR B
1 2009-2010 75 | #R%E - 845,480 | L)FSMECEFHE | MR EIC VL, E
WASA H 74 2 3R | B OB &L,
(BEHEEIZT A | 1) A 385,530 | 6 i TR - HEKICHR B B Eh i
MBFEE6 ARH) | 2) O&M 7 104,450 C BOHEREA . | BRI LD,
(FKBEE, BRBE flifE i) 40 &
3) EE - 285,000 - BETFHEAMTE T ¢ | REJSRALIC AR 2 3B A RF
4) =0 - 70,500 =) B L, 32,874 L7
AAEFE O&M % (104,450)
)EEFIH : D#)315% Th b,
- BEE 434
- fHiBIE 1864 | BEAMCETHL 40 B+BEF 71
ARt 1294 F=111 B)OMERFE PR
B L., PEAKRAR 7 | & 32,874(31.5%)
v hOEER 70| - BB 25,592
4 EMBMET04 ., | - AiifEE : 7,282
7t 140 A IXRZFED
BR 206 I D ) [ T
MAET 5,
) NH - 17,095
(ANE TR
385530 @ #9
4.4%)
2 2008-2009 FEifE | M3 AR - 592,316  (100%) TKBAE DO BEAFEERS 86 B
NRUNCE- & 258,719  (43.7%) AR D E MR R B O
SEHMEEIZT A | 2 0&M EH(TFXK): 50,527  (8.5%) EST
MHEMFE 6 HAH) | 3) 0&M 2 (1K) : 18,895 (3.2%) 1)O&M #(F7K) : 50,527
(FKBEEE, BRBE flifE ) 2) BB - A2 - 7,692
4) & Ofth B AR - EFE . 7,692 (1.3%) )&l : 58,219
5) BAE(LTK): 242,795  (41.0%)
6) AT A 13,688 (2.3%)

High : WASA Data & v FZ £ (2011)

(1) HMERFEELE O AT & REY

2008/2009 - JE OHERFE BLE 2R Tl 2 3-35 IR 7@ 0 . F/KBE O&M # (58,219
T Rs, 3 3-36)Di) 76.4% (44,487 T Rs)»3, EHb L7-##bt 86 & DEAIEE D A, A
EHZD O&M (236 L OWEM & il OFERE IZESL I TR Y | B IZ X 22081
IRVESERE ) DFRAL B LR BT B o T,

ARFHETIZ, A RF A FTRE A BEAFASEA 71 B2 1EH L2 s b HilEEAT 40 5 O
FEZATV, G111 BICHRT 5, 2009 45 Ok B O T 5 (104,450 T Rs)iE. #rii
SR E S o NEE 2 & e, F/KEE O&M #(49,969 T Rs)ITx LT, ) 47.8%FH4
ThHY ., BUROMH 86 B72% 111 Bl I 523, THEIYICIX 2008 45 D 12%H O
FICMz b b 7o, BRI THRMRLEERRND LB ah D, Zo%E
RTIX, & 3-36 DR BEEMERFE PR (F2hE & TH) ROV 3-34 DHERFE B ORI R
T . BEAMIT 111 BICERIER T 505, KA Ty MNT0 B)DEE & H R
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SEHIREM 4 r HEBHAT 52 & T AMFEEITBUR D 21,926 F Rs 705 17,095 T Rs (2
MR ATRE & 72 B

# 3-36  FEHutKBI D T & B A BT R PR (BEAR & T )
(AL T Rs)
WASA 75 2008/2009 - (SE4K) HEFEREE (PHE)
B BEMER T EE (B 44,487 (86 &) 49,969 (111 B)
1) AfR# 21,926 17,095 Z=fiife FH & 5 H
2) BREHED O&M E (TF/K) 18,418 25,592
) fEE (AT ) 4,143 7,282

tHil © WASA Data & ¥ SR {ER(2011)

(2) HrBLHERES & Bl E S

AGHE & BEAFFHE OVE H A2 B 8 L - M BLEFHEX TR 3-37 @Y Th 5,
#* 3-37 WEHMECE ST
BT A B Eﬂ“ Bt - BEER DT
No.| — Hebl4 . Bitr 201510 5.3 3| %
& 215 N E— ; EIEE]FE]F]F
Retge TR e T | T T
1 e FE e 5 ViR - 3XH8 | 4 3 3 2 1 BT
Jet machine Ry - 3 3 4 4 4 2 1 1 ST R
o | THURMSIH [EE35) 1 2 1 11 TR B
Suction machine WK 1 1 1 L BT R
HRL Sy 7R @ .
3 | Wheel Backhoe Bk 2 ! ! ! G
INRIL S 7 R &
4 | Mini-Backhoe HEKER 2 0 0 13
5 |7V PV gk 0 2 2 |2 BE 4731
Bucket Crane
g | /777 KR 7 2 0 2 TR
Dump truck
Vi Zuy =Y
7 Crane cargo BEKED 2 0 0 R
truck
VS VARV - ;
8 | pick-up truck HEKER 0 7 6 |5 2 BEAFIE
kR o7& b ” 7E-33 23 6 12 15 | FHT
9 Dewatering set 2 3R 6 5 17 #3730 |7 20 10 | SHL B
E 40+ | 92+ 71+ |18 8 35 5 1 25

Hi# © WASA Data X ¥ i & HI1ER(2011)

*khkkkkkkhkikikk
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47 M/M)

MINUTES OF DISCUSSIONS
PREPARATORY SURVEY (BASIC DESIGN)
ON
THE PROJECT FOR UPGRADATION OF MECHANICAL SYSTEM OF WASA FAISALABAD
N |
THE ISLAMIC REPUBLIC OF PAKISTAN

In response to a request from the Government of the Islamic Republic of Pakistan (hereinafter
referred to as “Pakistan™), the Government of Japan decided to conduct a Preparafory Survey (Basic
Design) on Upgradation of Mechanical System of WASA Faisalabad (hereinafter referrcd to as "the
Project”) and entrusted the study to the Japﬁn International Cooperation Agency (hereinafter referred to as
"JICA")ICA sent to Pakistan the Preparatory Survey Team '(hereinafter referred to as "the Team" ), which
is headed by Mr.Noriz_lki NAGATOMO, Senior Advisor to the Dirqctor General, Global Environmeni
Department, JICA, and is scheduled to stay in the country from November 7 to Decembér 6,2010.

The Team held discussions with the officials concerned of the Government of Pakistan and
conducted a field survey at the survey area. |

In the course of discussions and field survey, both parties confirmed the main itemns described in the

attached sheets. The Team will proceed to further works and prepare the preparatory survey report.

Lahore, Noveber 11,2010

NS ;

I d

Myr. Noriaki Nagatomo Dr. ljaz Ahmad Randhawa ~ Dr. Arshad Mahmood
Leader Wanaging Director Director General
Preparatory Survey Team Water and Sanitation Agency Faisalabad Development
Japan International Faisalabad Development Authority Authority, Faisalabad

Cooperation Agency
Japan . A
a————

—XTr. Ubaid Rabbani Qureshi  Mr. Zafar Hassan Reza

Me. Irfan\
o
Sccrréf;ry Secretary Joini Secretary (ADB/Tapan)
ising Urban Deveiopment and Planning & Development Department Economic Affairs Division
Public Healih Engincering Govemment of PaKistan
Depariinent Government of the Punjab

Govemment of the Punjab
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ATTACHMENT

1. Objective of the Project
The objective of the Project is to improve the capacity of sewerage and drainage system in

Faisalabad through replacement and procurement of equipments and machineries.

2. Project sites
The sites of the Project are located in Faisalabad as shown in Annex-1.

3. Responsible and Implementing Agency
3-1.The Sponsoring Agency: HUD & PHE Department, Government of the Punjab
3.2.The Impiementing Agency: Water and Sanitation Agency (WASA), Faisatabad
The organization chart is shown in Annex-2.

4. Ttems requested by the Government of Pakistan

Aflter the discussions, the items described in Annex-3 were finally requested by the
Pakistani side.

Both the sides confirmed that appropriateness of the request shall be examined in
accordance with further studies and analysis in Japan and the final components of the Project would
be decided by the Japanese side.

5. Japan's Grant Aid Scheme

5.1. The Pakistani side understands Japan's Grant Aid Scheme explained by the Team, as described
in Annex-4. '
52 The Pakistani side will take the necessary measures, as described in Apnex-3, for smooth

implementation of the Project, as a condition for the Japanese Grant Aid to be implemented.

6. Schedule of the Study

6-1. The consultants wiil proceed to further studies in Pakistan until December 6, 2010.

6-2. JICA will prepare the draft report in English and dispatch a mission in order to explain its
contents in February, 201 1.

6-3. 1f the contents of the report are accepted in principle by the Government of Pakistan, JICA will
complete the final report and send it to the Government of Pakistan by April, 2011.

7. Other relevant issues
7-1. Security arrangeinent

The Government of Pakistan will take all possible measures to secure the safety for the
concerned people during the Survey, and during implementation of the Project if the Grant Aid by
the Government of Japan is extended undet this Project.
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7-2. Approval of PC-]

The Team cxplained that the Project would be sent to the Japanese Cabinet for approval
only after approval of the PC-1 by the Pakistani side latest by April 2011.

The Pakistani side assured that approval of the PC-1 would be completed by April, 2011.
However, JICA will provide necessary cost estimates to Pakistani side for the preparation of PC-I.
7-3. Exiernal Facilities

Both the sides agreed that the Project component would be decided based on the original
request of the Government of Pakistan and some essential parts of the equipment might be included
on Pakistani side after the examination in Japan. Howevet, additional rcquests are excluded from
the Grant Aid of Japan.

7-4. Soft Component

The Team explained that the initial guidance and training for operation and maintenance of
the equipments and machineries could be included in the Project to support smooth operation.
Necessity and contents of the support will be examined during the Survey.

7-5. Tax Exemption

The tax exemption inctuding Value Added Tax (VAT), custom duty, and any other taxes
and fiscal levies in Pakistan which is to be arisen from the Project activities shall be ensured by the
Government of Pakistan. The Government of Pakistan shall take necessary proccdurcs for tax
exemption.

7-6. Clearance of Existing Facilities

Both the sides confirmed that clearance work at existing facilities will be undertaken by the
Pakistani side. Detaif schedule wilt be discussed during the Survey.

7.7. Initial Environmental Examinations (IEE)

Both the sides agreed that the Pakistani side would complete necessary procedure of IEE, if
so required, by the end of February 2011 in accordance with “the Environmentai Protection Act
1997" of Pakistan. “

7-8. Visibility of the Project

The Pakistani side aflirmed the fo!lowmg measures to be taken in order to enhance pubhcny of
the Project:

{a} Mass media sources

(b} Brochurcs

{¢) Commemoration panels
7-9. Public awareness

Both the sides agreed tbat the Pakistani side would take necessary actions including

awareness campaign to refrain the public disposing of solid waste in the open channels.

e
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Annex-1 Project Sites Map
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Organization Chart (WASA Faisalabad)

Annex-2
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Annex-3 [tems Requested by the Pakistani Side
Priority Item Specification Purpose
{Tentative)
High Jet machine - Tank capacity: | Sewer cleaning
4,000lit.
High Suction machine Tank capacity: | Sewer cleaning
4,000t
High Excavator (Backhoe) Bucket size:0.35m° | Drain dredge
High Bucket crane {Clam shell) Lifting  capacity: | Drain dredge
i2 ton
Boom length:23.8m
Jib length:5.5m
Iigh Dwnp truck. Payload:4ton Carrying silt to
: dump site
Medium Dewatering set I cusec (Diesel) Temporary flow
4 cusec (Diesel) arrangement
B 4 cusec (Electric)
High Pumps for disposat stations 4 cusec Replacement of
6 cusec existing
15 cusec equipment
25 cusec
High Generator 100 kVA Replacement  of
200 kVA existing
300 kVA equipment
500 kVA
635 kVA
730 kVA
- Medium Tractor and Trolley - -
Medium 4-wheel drive jeeps - Mobilization
Medium 4-wheel drive pick-up truck Double cabin Mobilization
High | Safety equipment (Oxygen - Safety measures
_cylinder, mask, diving suit) for sewer cleaning
Low Computer and software - Project monitoring
High Communication Equipment - Communication
Medium Workshop Equipment - Maintenance  for
- equipment

\\,%77/@\%
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Annex-4 Japan’s Grant Aid Scheme

The Government of Japan (hereinafter referred to as “the GOJ”) is implementing the
organizational reforms to improve the quality of ODA operations, and as part of this realignment,
JICA was reborn on October 1, 2008. After the reborn of JICA, followmg the decision of the GOI,
Grant Aid for General Project is extended by JICA.

Grant Aid is non-reimbursable fund to a recipient country to procure the facilities, equipment and
services {engineering services and transportation of the products, etc.) for economic and social
development of the country under principles in accordance with the refevant laws and regulations of
Japan. The Grant Aid is not supplied through the donation of materials as such.

1. Grant Aid Procedures (Attachment 1)

Japanese Grant Aid is conducted as follows-
- Preparatory Survey (hereinafter referred to as “the Survey™)
- the Survey conducted by JICA
* Appraisal & Approval
-Appraisal by the GOJ and JICA, and Approval by the Japanesc Cabinet
* Determination of Im pleimentation
~The Notes exchanged between the GOJ and a recipient country
+ Grant Agreement (hereinafter referred to as “the G/A”)
-Agreement concluded between JICA and a recipient country
+ Implementation
-Implementation of the Project on the basis of the G/A

2. Preparatory Survey
{1) Contents of the Survey

The aim of the Survey is to provide a basic document necessary for the appraisal of the Project by
JICA and the GOJ. The contents of the Survey are as follows:

- Confinnation of the ‘background, objectives, and benefits of the Project and afso institutional
capacity of agencies concerned of the recipient country necessary for the implementation of the
Project.

- Evaluation of the appropriateness of the Project fo be implemented under the Grant Aid Scheme
' from a technical, financial, social and economic point of view,

- Confirmation of items agreed on by both parties concerning the basic concept of the Project.
- Preparation of a basic design of the Project.
- Estimation of costs of the Project,

The contents of the original request by the recipient country are not necessarily approved in their
initial form as the contents of the Grant Aid Project. The Basic Design of the Project is confirmed
considering the guidelines of the Japan's Grant Aid scheme.

JICA requests the Goveenment of the recipient country to take whatever measures are necessary to
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ensure its self-reliance in the implementation of the Project. Such measures must be guaranteed
even though they may fall outside of the jurisdiction of the organization in the recipient country
actually implementing the Project. Therefore, the implementation of the Project is confirmed by all
relevant organizations of the recipient country through the Minutes of Discussions.

(2) Selection of Consuitants

For smooth implementation of the Survey, JICA uses (a) registered consulting firm(s). JICA selects
(a) firm(s) based on proposals submitted by interested firms.

(3) Result of the Survey

The Report on the Survey is reviewed by JICA, and after the appropriateness of the Project is
confirmed, JICA recommends the GOJ to appraise the implementation of the Project.

3. Japan's Grant Aid Scheme
(1) The E/N and the G/A

After the Project is approved by the Cabinet of Japan, the E/N will be singed between the GOJ and
the Government of the recipient country to make a pledge for assistance, which is followed by the
conclusion of the G/A between JICA and the Government of the recipient country to define the
necessary articles lo implement the Project, such as payment conditions, responsibilities of the
Government of the recipient countty, and procurement conditions.

{2) Selection of Consultants

‘The consultant firm(s) used for the Survey will be recommended by JICA to the recipient country to
also work on the Project's implementation after the E/N and the G/A, in order to maintain technical
eonsisiency.

(3) Eligibie Source Country

Under the Japanese Grant Aid, in principle, Japanese products and services including transport or
those of the recipient country are to be purchased. When JICA and the Government of the
recipient country or its designated authority deem it necessary, the Grant Aid may be used for the
purchase of the products or services of a third country. However, the prime confractors, namely,
constructing and procurement firms, and the prime consulting firm are limited to "Japanese
nationals". (The term "Japanese nationals" means persons of fapanese nationality or Japancsc
carporations controlled by persons of Japanese nationality.)

(4) Necessity of "Verification™

The Government of recipient country or its designated authority wiil conclude contracts
denominated in Japanese yen with Japanese nationals. Those contracts shall be verified by JICA.
This "Verification" is deemed necessary to secure accountability to Japanese faxpayets.

(5) Major undertakings to be taken by the Government of the Recipient Country g

A
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in the implementation of the Grant Aid Project, the recipient country is required to undertake such
necessary measures as Attachiment 1.

{6) Proper Use .

The Government of recipient country is required to maintain and use the facilities constructed and
the equipment purchased under the Grant Aid properly and effectively and to assign staff necessary
for this operation and maintenance as well as to bear all the expenses other than those covered by
the Grant Aid.

(7) Export and Re-cxport

The products purchased under the Grant Aid should not be exported or re-exported from the
recipient country.

(8) Banking Arrangements (B/A)

a) The Government of the recipient country or its designated authority should open an
account in the name of the Government of the recipient country in a bank in Japan
(hereinafter referred to as "the Bank"). JICA will execute the Grant Aid by making
payments in Japanese yen to cover the obligations incurred by the Government of the
recipient country or its designated authority under the Verified Contracts.

b) The payinents will be made when payment requests are presented by the Bank to JICA
under an Authorization to Pay (A/P) issued by the Government of the recipient country or
its designated authority,

(9) Authorization to Pay (A/P)

The Government of the recipient country should bear an advising commission of an Authorization
to Pay and payinent commissions to the Bank. '

(10) Social and Environmental Considerations

A recipient couniry must ensure the social and environmental considerations for the Project and
tnust follow the environmental regulation of the recipient country and JICA socio-environmental

guideline.

10
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Attachment 1 for Annex-4
FLOW CHART OF JAPAN's GRANT AID PROCEDURES

=Y ]
Stage Flow & Works g8l B8] B B & &
B 2 a oo o w
L&) o
o . "
=} {'T/R : Terms of Reference}
=
[ ]
Q
s N
O, . Project
C L of Evaluation of T/R > Identificalion
< Project Surve
Field Survey Hoine
g 0>J‘ Preparatory Dffice Work
=l Reporiing
= ol 3
= 'ﬁ [#a] S¢lcetion £
& g1 = Preparaiory Contracting of Ficld Survey Home!
i F =
© f 7§ Consultant by Office \‘?’ork
e = Proposal B Reporting
ERNE:| —~
. o, xplanation o :
§ < L Dyafl Final >  Final Repent
[ [ R.epo ]
£
e Appraisal of
o Project
=
-0
ot
8: Inter Ministerial
< Consultation
E Presentation o
e Dralt Motes
o3
ey
jm
=
<, Approval by
tise Caliinel
{E/N : Exchange of Motes, GfA : Grant Ayreemnent)
Banking
Arangement
) I f
Caonsuitant Verification - AIP “
Contract
=
g
= Lietriled Desipn & Approval by - ion for
E Terder Doatuments, Recipicnt "ferderﬁlg
E Government
v Tendering &
E-l Evaluation
— ¥
Frocuremeni .
fCoustruetion ) Verification > A
Lo
Completion
Cerificate by AP
Fecipicnt
N Government
Overation Post Evaluation {AIP ; Authorization fo Pay)
v Study
. 3
Evaluation
& Ex-pu.‘sl
Evaluation
Follow up

11

A-14 '



Annex-5: Major Undertakings to be taken by each Government

No Hems To be covered [To be covered by
by Grant Aid | Recipient Side
I | To secure land (]
2 | To clear, ievel and reclaim the sites when needed ©
3 | To provide facilities for the distribution of electricity, water supply, drainage
and other incidental {acilities
1) Electsicily
a. The distributing ling fo the sites .
b. The drop wiring and intesnal wiring within the sites (@} {&) |
c. The main circuit breaker and transformer (L) (®)
2) Water Supply
a. The city water disiribution main to the sites .
b, The supply system within the sites {receiving and eievated tanks) L
_.3) Drainage
a. The city drainage main (for storm sewer and others to Lhe sites) .
b. The drainage system (for toilet sewer, ordinary waste, storm drainage .
and others) within the sites
4 | To bear the following commissions to the Japanese foreign exchange bauking
service based upon the B/A
' 1) Advising commissioa of A/P .
2) Paymenl cominission ®
5 | To ensure naloading and customs clearance ai the port of disembarkation in
recipicat couniry
1) Marine (A#r) transportation of the products from Japan to the ¢
recipient counbry e
2) Tax exemplion and customs clearance of the products at the port .
__of disembarkation s
3) internal Iransportation froni Lhe post of disembarkation to the Project sitcs (™) (®)
6 | To accord Japanese nationals whose service may be required in connection with
the supply of the products and the services under the verified contract, such .
facilities as muy be necessary for their enlry into Lhe recipient counlry and stay
therein for the performance of their work.
7 | To exempt Japanese nationals engaged in the Project rom customs duties,
internal taxes and other [iscal levies which may be imposed in the recipient .
country with respect to the supply of the prodneis and services under the
verificd contracts cngaged in the Project.
g | To waintain and use properly and effectively the facilities constructed and °
eauipmenl provided under the Grant Aid
9 | To bear ali the expenscs, other than those to be borne by the Grant Aid,
necessary for construction of the facilities as well as for the transportation and [
insiallation of the equipment

(B/A: Banking Arrangement, A/P: Authorization to Pay)

2
.

!
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MINUTES OF DISCUSSIONS
. 0N
' THE PREPARATORY SURVEY
ON
THE PROJECT FOR UPGRADATION OF MECHANICAL SYSTEM OF WASA
‘ FAISALABAD
N
_ THE ISLAMIC REPUBLIC OF PAKISTAN
(EXPLANATION ON DRAET REPORT)

In response to a request fromn the Government of the Islamic Republic of Pakistan (hereinafter
referred to as “Pakistan”), the Government of Japan (hereinafter referred to as “Japan™) decided to
conduct a Preparatory Survey on The Project for Upgracling of Mechanical System of WASA
Faisalabad (hercinafter referred to as "the Project”) and entrusted the study to the Japan |
International Cooperation Agency (hereinatter referred to as "JICA").

JICA sent to Pakistan the Preparatory Survey Team (hereinafter referred to as "the Team"), which
is headed by Ms. Hiroko KAMATA, Senior Advisor, JICA, and is scheduled to stay in tlie country
from February 19 to 24, 2012, ' '

The Team held discussions with the officials concerned of Pakistan and conducted a field survey
at the project area. In the course of discussions and field survey, both parties confirmed the main
items described in the attached sheets. '

é%\@'%/%- L

Laho ebruary 23, 2012

- Ms. Hiroko KAMATA Mz, Syed Zahid Az M‘fﬁl’:/luhalmnad Ashraf §h
Head Managing Director ’ Director General
Preparatory Survey Team Water and Sanitation Agency Faisalabad Development
Japan International Faisalabad Development Authority
Cooperation Agency -Authority '

S QD
A dL (
SHAWLID LATIF Mur. Ali Tahir Muv, Jamil Anwar
Secretary Secretary Joint Secretary
Housing Urban Development and  Planning & Development (ADB/Japan)
Public Health Engineering Department Economic Affairs Division
Department Government of the Punjab Govemmehgozf Pakistan

Governiment of the Punjab
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auchiyama
タイプライターテキスト
資料6　討議議事録（概略設計説明協議時）


ATTACIIMENT
1. Components of the Draft Report
The Pakistan side agreed and accepted in principle the components of the Draft Report explained
by the Team. The components of the Project are shown in Annex-1.  The scopefitem contained in
Annex-1 would be as per the approval/clearance of competent fora(PDWi’/CDWP).
However, both sides recognized the output of generators and increase of number of Dump Truck
shall be further considered by Japanese side.

2. Japan's Grant Aid scheme N

The Pakistan side understood Japan's Grant Aid Scheme and the necessary measures to be taken
by the Pakistan side as explaihed by the Team as per the Minutes of Discussions signed by both
sides on 11th November 2010 (hereinafter referred to as “the Previous M/D”).

3, Schedule of the Survey _
JICA will complete the final report in accordance with the confirmed items and send i to the
Pakistan side by April 2012.

4, Tentative Schedule of the Project

The Pakistan side understood the tentative time schedule of implementation stage of the Project
as shown in Annex-2, The Pakistan side also understood the time schedule is subject to change,
depending on the date of Exchange of Notes (hereinafter referred to as "E/N”’) and Grant Agreement

(hereinafter referred to as “G/A™).

5. Confidentiality of the Project

5.1 Detajled Specifications
" Both sides confirmed all the information related to the Prdject including detailed specifications of
the equipment and other technical information shall not be released to any other party(ies) before
the signing of all contract(s) for the Project.

5.2 Project Cost Estimate

The Team explained to the Pakistan side the estimated project cost to be borne by the Japan as
attached in Annex-3. | |

The Pakistan side agreed-to allocate necessary budget in order to bear requested undertakings as
shown in Annex-3. The Team also explained that these cost estimations are subject to change since
they are provisional and need to be further examined. |

Both sides agreed that the Project Cost Estitnate should never be duplicated in any form nor
disclosed to any other party(ies) before the signing of all the Contract(s) for the Projeet. This

confidentiality of the estimated project cost is necessary to ensure fairness of the tender procedure.
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6. Undertakings of the Palkistan side
The Team requested and the Pakistan side agreed on the following undertakings in addition to the
major undertakings described in the Previous M/D.

6.1 Security arrangement

“The Government of Pakistan will take all- posmble measures to secure the safety for the
concertied people during the Survey aud implementation of the Project on condition that the Grant
Aid by the Government of Japan is extended to the Project.

6.2 Tax Exemption _
The Pakistan side agreed to ensure exemptions of Value Added Tax (VAT), customs duty, all
other taxes and fiscal levies in the Pakistan which are to be arisen from the Project activities.

6.3 Demolishing Work and Construction of housings including foundations for new pumps and
additional diesel generators

Both sides confirmed that the demolishing work of the existing pumnp housings, the rehabilitation
and /or new construction of housings, the removal of existing pumps, pipes, control panels and
other relevant equipment and disposal of construction debris shall be undertaken by the Pakistan
side before commencement of the construction work by the Japanese side (As shown in Annex-4).

Detailed schedule will be discussed during the Detailed Design Study, but the removal of pumps,
pipes, control panels which are out of order, shall be implemented in advance. In this relation, the
Pakistan side agreed to allocate budget and take necessary measures according to the schedule of

the Project.

6.4 Improvement of the existing channels and Construction of sheds for the new cleaning
equipment

As a result of the field survey, the Japanese side proposed the Pakistan side that the capacity
improvement of the existing channels shall be done in order to avoid the overflow due to the
increase of the pumping capacities before the commencement of the project.

Regarding the installation of cleaning equipment such as suction machines, jet 111achmes etc.,

both sides recognized the necessity of sheds with roof for a better parking of these new equipment.

6.5 Operation and Maintenance of the equipment to be proc'ured and incidental facilities

‘The Pakistan side shall be responsible for the operation and maintenance of the equipment to be
procured and incidental facilities such as housings with generator, drainage canals, pipes, and pump
contyol panels, etc., including budget allocation under the supervision of the Government of the
Punjab.

In this relation, the Pakistan side agreed to undeltakc the followings, 1egmdmg the cost

estimation as shown in Aunex-5: % _
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1) To allocate relevant number of additional personnel in accordance with the increased
number of equipment provided by the P'roject, before the installation of equipment.
2) To allocate the necessary budget for the operation and maintenance of relevant facilities,
before finishing the installation of equipment,
- L
6.6 Approval of PC-I
The Team explained that the Project would be sent to the Japanese Cabinet for approval only
* after approval of the PC-I by the Governinent of Pakistan. The Pakistan side assured to make the
maximum efforts for approval of the PC-I from the competent fora by the end of April, 2012.

(END)

Annex -1 : Tentative list of Components of the Project

Annex -2 : Tentative Iimplementation Schedule

Annex -3 : Project Cost Estimation

Annex -4: The Works to be borne by WASA Faisalabad

Annex -5 : Cost estimation on the increase of personnel cost and maintenance cost
Annex -6 : Decision of the CDWP{(Central Development Working Party)
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1) The equipment to be procured:

Annex-1 Tentative list of Components of the Project

No. Equipment Main Specifications " Quantity
"1 | Jet Machine Tank capacity: >3,500 lit 8
Pump capacity: About200 lit/min
2 | Suction Machine Capacity: >3,500 lit 2
3 | Wheel Backhoe Struck capacity: 0.2 m” class 2
Options: hydraulic clam shell, skeleton bucket
4 | Mini-Backhoe Struck capacity: 0.08 m’ class 2
Option: skeleton bucket
5 | Dump Truck*1 Payload; >3,500 kg 6%1
6 | Crane Cargo Truck Payload: >2,500 kg 2
Crane lifting capacity: 2.9t
7 | Pick-up Truck*1 4x4 Double Cabin, diesel 6*1
8 | Dewatering Set 1 cfs (Diegel) 17
9 | Pamps for Disposal 25 cfs 9
Stations
10 | Generators for 150 kVA, Diesel*2 2%2
Disposal Station 300 kVA, Diesel . 1
500 kVA, Diesel*2 ' ) 1

*1 The Japanese side originally proposed the procurement of 6 Pick-up Trucks, however the
Pakistan side informed that in line with the policy of the Federal/Provincial government the
The Pakistan

" side requested to utilize the saving for the procutement of the capacity enhancement of generators

procurement of Pick-up Truck which must be deleted.(copy attached Annex-6).
* and additional Dump Truck.  The mission explained that the Japanese side shall further consider.
*2 Generators with output of 500kVA and 150kVA are originally designed for PS-3 Chokera and
PS-30 Bawa Chak, respectively.
oulputs' shall be increased to 650kVA and 350kVA respectively due to the unavailability of the
existing generators at these 2stations,

However, as a result of the field observations, these designed

2) Soft Component (Technical Assistance)

1 | Review of existing sewer and channel network map of WASA (Confirmation on accuracy
through joint work with Sub-Engineers and cairy out necessary revisions)

2 | Assistance for preparation of cleaning work plan (work schedule, equipment allocation

plan, earned valne management plan) (Joint work with Assistant Directors and Sub-

Engineers)

3 | Monitoring and analysis of cooperation effects (Joint work with Sub-Engineers and Sewer
Supervisors)

4 | Preparation of manual for procedures and methods of daily inspections, maintenance and

repairs of equipment(Joint work with Sub-Engineers and Sewer Supervisors)

v B8 e




Aunnex-2 Tentative Implementation Schedule

Implementation Period (Cooperation Period: 25 months)

Month o 11jalal4]s]el7ls]olio[tilsa}i3]14] 1]l 17| 18] 19 T o0 [21]22] 23124 ] 25 26|27
Activities gﬁ Manufacturing Transpottation Instailation

{13 Detait Designing

(2) Procurement

(3) Soft Component
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Annex-3 Project Cost Estimation

The total amount required for execution of the Project is 689 million yen. The
breakdown of the cost to be borne by the Japanese side and the Pakistan side is estimated as
follows, based on the allocation of works between the two counfries and in accordance with
the conditions indicated inr (3) below. However, the amount does not signify the
maximum grant amount in the Exchange of Notes (E/N).

(1) Cost to be borne by fhe Japanese side 689 million yen

(2) Cost to be borne by the Pakistan side 150 million Pakistan Rupees®
*(subject to the approval of the PC-1)

The Cost shall cover the following items

1 Provision for civil works / foundation of pumps
2 Construction of sheds for parking

3 Improvement of channels

4 Awareness campaign

5  Bank commission

6  Others
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Ariex-5 Cost estimation on tlie increase of personndl cost and maintenuhice cost

(Unit: Thousand Rs)

Actual expenses With Implerdefitation
(2008/2009) (Predictlon)
1) Salaries and Wages Adopt seasonal
) i _ 21,926 17,095 employment
2) Fuel and other management (Sew,flzrége)' o 18,418 *25,592 '
3) Repaiis and Maintenance (Equip) 4,143 7,282
Total: Annual Equipment O&M Coé; i 44,487 49,969

LB st b e

A-30




. Annex-6 Decision of the CDWP(C‘entrﬁl Development Woylking Party) -

Government of Pakistan
Planning Commission
PIannilijg & Development Division

WHNUTES OF CDWP MEETING HELD ON 7™ APRIL, 2011

Agenda ltem No. CG-5:  Up-gradation of Mechanical System of WASA,
Faisalabad (Rs 680.50 million =JPY 813.20 Nhihou)

The Chief (PP&H) apprised that subject concept

. clearance proposal aims to procure machinery / equipment for impro'vement of the

ervice delivery system of WASA Faisalabad, through JICA's Grant-in-Aid. The

project will help in retr'.iev'ai. of the water supply, sewerage & drainage system of
WAGSA Faisalabad and improvement in the service delivery system of the city.

2.

The said that the mach;nery I equipment requirement has
not been rationalized as per decision of PDWP. The machinery / equipments should
be rationalized on the basis of detailed analysis of existing system. Besides,

Ty ey

prucuicment of vehicle is a non-development item which should be deieted

3. . The sponsors agreed to rationalize the scope & cost at
tirne of formulation of the PC-1.

Decision: | _
~ The concept clearance proposal was cleared by the CCC/CDWP with the

recommendation that scope of work should be rationalized at the time of formulation

of the PC-, Government of the Punjab should eXpedite the instructions of the CDWP

mf 4} e
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'H 7 TAREFR®RIZIOWT

WASA 76 ATF Lo REID FRE (BE 21 A > F L b) OF@ZTEA LN S,
BRANCERZH LERORSICERT L L, &2 TKER 1785km (2%t L, 3.8%I272 5,
HIRNIZFE SN TW R WE &2/ IR KD ERTKETIAFUE) &L, VoD
1716.8km ZEEN/ NSV EEREIG B RELS RD L HITEL Lz, BHNOERITER
21 A TR OE TIEFICADBAL Z ERHBRD b D & LT, m BTG & GIek s i
L DWERRIGH L L, 2T A o FLUTF O TKRE Z X RITERD/NES < 72 213 EENHEREYIC
L2EMEORIEGNRE VWL B CTENSERY TR &AH#EE LTz, 72720, BLERIZTANR
FEANEZRNTND Z &N BEMZERE LR 50% & 3%E LT,

£-1  FRETHRORM BRSO DFEEK

TARESE km 1,785

21 A VFLUF O F/AEE km 1,716.8

b 11 Bl T E 2R E mH 1.2~45 ERIZXD
(KB I i e 7 A PRAE R B 2009)

LEROEERE H 250
BNHEREY ., TWOESE m® (1) 44,583

BM 1 oG EER S B (E2) 10,803

E L ENHERY, EWRESFHE. R3O T,L 3{TH. LWEDOGF
12 B 1 oM BfeiE B AT, K-8 DR TE:, #H 1 NoEE RO A
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F-4 ERRPIPAZEMTEAE  (HAx10-2mP)

AN FKERIZATITE 220

— —
EPE(mm)

BTER) 250 300 350 400 450 500 600 700

5 0.092 0.132 0.180 0.235 0.297 0.367 0.529 0.719

10 0.255 0.368 0.501 0.654 0.828 1.022 1.472 2.003

15 0.426 0.665 0.905 1.182 1.496 1.847 2.659 3.620

20 0.699 1.006 1.370 1.789 2.264 2.796 4.026 5.479

25 0.960 1.382 1.881 2.457 3.109 3.839 5.528 7.524

30 1.239 1.784 2.428 3.171 4.013 4,954 7.134 9.710

35 1.531 2.205 3.001 3.920 4.961 6.125 8.819 12.004

40 1.834 2.640 3.594 4.694 5.941 7.334 10.561 14.375

45 2.142 3.085 4,199 5.485 6.941 8.570 12.340 16.796

50 2.454 3.534 4811 6.283 7.952 9.817 14.137 19.242

55 2.765 3.984 5.422 7.082 8.963 11.065 15.934 21.688

60 3.075 4.428 6.027 7.872 9.964 12.301 17.713 24.109

65 3.378 4.864 6.620 8.647 10.943 13.510 19.455 26.480

70 3.669 5.285 7.194 9.396 11.891 14.681 21.140 28.774

75 3.949 5.687 7.740 10.110 12.795 15.796 22.747 30.961

80 4.210 6.062 8.251 10.777 13.640 16.839 24.249 33.005

85 4.447 6.404 8.716 11.384 14.408 17.788 25.615 34.865

90 4.653 6.701 9.120 11.912 15.077 18.613 25.803 36.482

95 4.817 6.936 9.441 12.331 15.607 19.800 27.746 37.765

100 4.909 7.069 9.621 12.566 15.904 19.635 28.274 38.485

HHBE - TG I B A R BB RGO, 2009
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#-5 BEINEEEWE G mYR)
— AR FARENICABLTE 20 ——
EEE(mm)
TE) 250 300 350 400 450 500 600 700
5 0.509 0.733 0.906 1.071 1.189 1.303 1.337 1.237
10 1.005 1.413 1.647 1.870 2.044 2.166 2.104 2.283
15 1.556 2.008 2.317 2.600 2.812 2.881 3.032 3.222
20 1.999 2.536 2.900 3.185 2.442 3.522 3.865 4.055
25 2.505 3.054 3.499 3.783 4.042 4.107 4.809 5.041
30 2.911 3.531 4.030 4.249 4.535 4.607 5.493 5.535
35 3.307 3.947 4.472 4,704 4,961 5.083 6.262 6.482
40 3.814 4541 5.067 5.398 5.463 5.501 6.970 7.044
45 4.049 4.658 5.249 5.649 5.692 5.913 7.404 7.222
50 4.466 5.125 5.917 5.969 6.521 6.283 8.341 7.889
55 3.926 4.301 4,715 4,742 4.659 4,535 5.574 6.070
60 3.782 4.047 4.352 4.317 4.279 4.047 5.018 5.727
65 3.577 3.791 3.969 3.888 3.827 3.645 4471 5.027
70 3.385 3.487 3.667 3.475 3.328 3.082 4.015 4.602
75 3.159 3.182 3.325 3.030 2.940 2.683 3.636 4.021
80 2.902 2.907 2.968 2.692 2.453 2.356 3.150 3.628
85 2.715 2.563 2.617 2.392 2.163 1.958 2.563 3.140
90 2.418 2.277 2.279 2.024 1.808 1.674 2.143 2.552
95 2.166 1.941 1.981 1.725 1.560 1.348 1.941 2.264
100 1.914 1.766 1.635 1.507 1.272 1.178 1.696 2.309

HH B - KB I e s HE RS PR SRR, 2009
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BH 8 FTERTAROZYEDKRE

AFHE TR L2 BERAEB LR THREICOE | KR TR O Ic Sl
e AT A RS LOUHEICH S L CHEHIERBEOHME TH 2 R x1T-o72,  Ab, 4%
R TBITHAT 2 FARER LR 7D 5 ORI OFBKSCHEKIEDHE, IR, #
B EMLIE SN ORAMARE A ELZF T L, GRS KENZN A il L
IRNZ & B RREE LT,

BGREZ H 72 > Tid, F/KE R - BEHEEHS & 2 aataE o2 VT AT O 1§ 1
BOETLUTO®BY JMEzEDT,

AR KR THITHATRE 72 e K DK & Z 3K 6D 5~ < BERR O 1 D W 1 Ff | 2 7 K % 3
U CHAERESY -0 O ARZ B LT,

T« FSRCTHIRBT 2R T nb ot LAIOR R OFFET 2Kk EEZFENT 2, i
e & 72 2 BRI 72 & Offisk WA il 23 U R LT,

Ve 15K T/ 0.6mis, Fix K 3.0m/s, /K X OVE i UE CThe/ls 0.8m/s, i K 3.0m/s,
FRARA 22 W I XA 2 i UK 59 1.0~1.8m/s & &L, Fili~7 < 1% C il
SHDLON—WKITH D, EEOFHAMEN RN, BT 20N LT
B LT,

[t . AfEROLZOOEEERTT —Z BN EN D, FiEERD D70 OARIZ D
W, BERROERIZIS el EARLAE WD &[RRI, s/ hEnWr—2R &
LT, BLERTIERWVD 1%l X DR bITo 72, TAKEMRGE - fEHEEC
BOTHABUZ D W THRICHEAEI TR0, TR MT<IEERLS RD L OBET 5 &
ST D, 7272 LNt RS BE DRI & BAR AR T 3%0 (R°Te & 1572 W 551 2%o) |
RRAFE 100% L F T 20NN Th D, D=, Z 2 TlXfEELHAkE
(LR TZERZ TR 12 L5 R/NAROIBR D, FHAE O RIKAE
ERETHIEE L, ERICL D LR/ 1.3%., K 5.9% L7250, 774
I NR—=RDOGE, FEAEEROZWTEMTHY | F/ARLE 3% & T 5 &
ITBLERN TIER WO R/NAEEZ 2% & L, T a x5 b OIZ 20 TiEEE
IRV EESINDRNABRETRH LTz, WRERNC DWW T, WL L7z B & k)
LEAMY . FiE Huviz,

IKEREL : BRKEE D56 WREIC & » TIEEOKEICK T Do, fitm, BRR Sk
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BHZK IS T DI &R EIL 80%/KIEIZTITH 72, e\, 7=7ZL, YA
T ROy & PS-3 AR T ET D oSA SR E O T AT _ BRI & O
Wik E D, 100% & L7z,

FLEEAREL « &R T I EBRICHE e T 2 BB L OFHROMEIIE Lo~ =2 7 A U H
WHENDIREEE S LT,

MEBDFERL LT, MBLRHIETCORSTHICEL, B SN HARL TS LT
R TEREIE, WIS AR TR QWA R LTRSS L CEIERH#HATHD Z &N
MR STz, MRERE R OFEM 2 BIFRITR T,

Alt%E 1% & LT2r— AT OWTE, 2RI L » THRE SN 5 AR A (B1F) 23 PS-30 Bawa
Chak OFFEIFEARE T 1E, RN T7HET2H FELAMR L D, 72720, FAEKIZOW
T 1% & WO RENBLER TN L b FERIZIE U-aidds L OWEHEIC TR S ik
AfEB (JIR) NEV#EURLO LB LI, TOHAIE, FHERAR, R 7HEILICE
Nz TEL-OEIEE IN5,

MHEIZOW T, WTFNOr—R 2OV THEH SN MARBB LIRS 7EE& %4 A
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