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F2E HR2ICR5ED

21 RBEI=a17LOHBSR (FB) 2-1)
211 ZEB2-1 0EH

(1) B8

&8 2-1 © HIE, Sindh JN K& Y Punjab M OB~ = = 7L Z bl U, “BAROREER O AR K OFLHANE - HE O%A
PE” BN BB~ =a T A ORE L EEOEAOERNOEZ SN HHE” SERH L, SN OB ERE M iz
HT BT REEASLNINEZ T D22 L Th D, HIZ, BAROEMEELSEIC LT, FME~==27 /1
DUEIMERNEE DT D, XA AUDERY~ =2 7 /WIERES 72 < . AAROEMEEIITHREN H 5
HIZBILCiE, B~ =a 7 A ~DOUiZEHA OBMEZHELE L T D, #HERET 2 FHITELERNNIIER L TV D,

(2) ZFEHE
FERIEBRFEITRO LB,
1. Sindh /i & Punjab NP~ = = 7LD 5 HIEFHIZBE T 2 Foak & $EBh Rk K OWMERFE HLICAR 2 14 THE Ol

SINHEEFLL N DEN DT & ZIUTEES S HELEF IR A B L 72,

2. AAROBINAMERICI T DIRIICET D RE®R & MO~ =2 7 LV ORNEZ B L. TIUTHES<
HESE I 2 B LT,

3. ERAHTRERICA SO T, SMORY~ =27 VOBGEITE T 5 RISR 2R LTz,

ERROSVER L OHELE 4 B bR 1k, Bt )& 8 TREPORT ON COMPARATIVE ANALYSIS OF DESIGN
MANUALS OF BUNDS IN PUNJAB & SINDH PROVINCES | (23 FE U, $RBA#HEFFE I S - — Tt - Wi L 7= £,
FFC J O PID ~Fe A L 7=,

(3) fEBLDBEENTAE
TEE) 2-1 (ISR DG HRIT. TEE) 3-2 : BEED 3% 2 Z CENORICET 518~ = = 7 Uic k4 54 2 &Rk
PERR) I8N T, BB EBHMERDOBEDO AR T #t e QIR ~ = 2 TV OHE - £XOLETITEAT 2,

212 HBSFOBMEAE

(1) HEBEIMMOEH

R 2L BB DR E B AR D Re 1AL, BB = a2 T VOWBRR—D2 DT e —F HikEkDH, =
TR~ = 2 T VR B O DICHR IN D FHE TR T, A0 OHERFIHITISE) 32 ICB T 5Rv=2
TR EEHERICB W TEE T LD L b,

2) HBESHOSE

1) #=
2~ = 2 7 VBT ORI TRIRT LB TH 5,
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EHETHES SRR BIBED Jo DO L7 e 2

v BMOE =2 T B EE L, WITN—FOM O~ = 2 TV IR STV D IE B RN
BNRRZLTHWDHOEHIH L, MTOEBEBEICHRDRENMILZ B E LT, il L7ZEB IOV TR
B~ == 7 )L~BI09 2 0EEE 5045

v R =a T VOREEEE L OEREER LT, BFOR~ =27 L OBEE N T S

v BMNORPTY =2 T VEORBIZN A AARRLSENIE U TH EOBMIEEL SR L, SN OR~ =
2 7 VOEFEICE T DO Z1T 5

v BINOR Y =2 7 VI GRS TR WEA 2 BRI Yy 7T v L SRS RE L TSR
i~ == 7 A~ O BMPAHERE S 5 FIH AT 5

2)  HERSESOHE

@) REREAVIZBEHIRHEELOETELRE

KR~ T BN T, BB HOE L O HFRERIZISEESETH L7720, IEXIRER ZHH L, x5
HEMNZAIN DR~ = 2 7 MBI 2l FHH 2 R R Ot 2, ikl 4 &35 B ofhitiig, ¥ 2 ¥
TR BBUROEPE IR WO CREICHE L E 72138 2 2 T OB A & 7o T D EE GRS
HLTITO,

BURTBEICR B SN TV D, EPFEH EOERREE L TU AT oD,

(i) BEPRENMMEOEER
Sindh M, Punjab MFEINDEEF~ =2 7 /WZEBWT, BEEOEERIZOWT FRO L I IR I TV A,

v' The most frequent cause of a breach is the development of a leak.

Hi#it : Manual of Irrigation Practice £ W 7’1 ¥ = 7 b F— AHFE
FREY, BOKICLAHEL Y b, BROBREICER T HIRKSEEEO FER L STV A,

F 72, Sindh /I }% O Punjab JNCiL, $#£F5 L VP & (Vulnerable Point, LAF VP f&iF & £ 5) Z
L. oKkHIRi# I BRGRAIRBE R Z i L T\ D, Fo, oKX DWENKE L2HE%, LERGES
WITHETEZIT> T D, £ 21112, MNEMROHMEIC X5 Indus JINEVO VP EETEL L fil R ) 4 8 PR
T %, & 2.1.1 225, Sindh N TiE 8 FILL L=, Punjab M TiZ 7 FILL LD VP T MERE O ATREMEDBLE D bl
HENTWD, —F, BREBOBMEOS DEANEE 2.1.1 TEHHEER DRV, Lo, BEEEOARSITINFER
RO v — I VEE DD POKBEOBEIC L DERMIZEAETH Y | PKBEOBEBROMER b EE LRI
b, BEOMENDLEIE HICHEETE TOARWATREER & 5,

(H) BR LA > 5 —F 23 T/
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% 2.1.1 Indus JIGRUL IR VP BT % & IR
B Sindh /! Punjab M|
2 86 29
=% 1 2
BRLREE 4 1
8 O P 2 6
SR 2 2
R 3 0
2t 98 40

L FNFEM R X 2z S& T e Ve 7 b F—AEH

(i) RRXUGRHFERRVAE - FPEFRREZHRFA-REHEEOMEL

Sindh JH % O* Punjab M2 ZHUNLE T HEET Gl & ETe) 1349 2,000km LA L EIERNRERTH DDA
B9, N HERE R BRI % ) g LAAM IR N - O FEREERR OF L L Y L TR Y | BEFHERFEHE O 720
DANEBROTHE (£ 2122H) OETHLHFIARKEVREICH B,

£ 2.1.2 ANEEMBEED-HOTE
N AR FEWMHERFEFE Y3 (Million PKR )
(km) 2021-22 2022-23 2023-24
Punjab 2,966.0 2,200 2,700 3,000
Sindh 2,187.3 1,500 1,700 2,000

L FNFEM R L 2z S& T e e/ b F—AEH

LLED &9 200k B2 . VR R PR TR, SR EHEG OB - 7V 2 U ba D, EBRILETT
STV BERD D,

(i) FEEMROHE - FFHDO-OOMEERGHOBENLER

LR TIT O TV D R ORMEFRFEEIT, 34E LG 2 B TR L TUSRIRRZ1T O L0 ) boR
FLALTHY I, MWEPRESICHES S ERBRZRFHE 21T - 708K TIE S S Tunvy, 7o, Jkir
DOFEFIRUE , K2 B L TR MROE 21TV, B TR 3 TIEP M E E RO AMOEBEZRET D2 &
BBLETHD,

(iv) SREEEOXEGETE. BITFROKE)

THEOMIRESLER ~ = 2 7 VT, BEMORMIRLBRAT 2O ORI (GO A X) BEESATY
600, HWERMENAFRETH DHEGNRL N L0, TEEORINCRENRH D 2 LD X 5 eBURR
Ho, ZOLIIT, MLRHICTDRBENHR SN T RVWGEELE WENLETH D,

(V) RBERBRICRIBES - TROBHRILFRIL

ANRD &30 . ZINTIHIRY Lo VP &2t LTk v, BE, faEOREEHEZIT->T0D, AEORE
WITREZEMER STV D OO EE A OWMEELTHEMREN R E o ZHFTICRE S, HEERE S
BLEWEREZICT 7 BATE LX) REBIT RIS TR, 207, IBEOFHERF L Oxf e, i
DOFIET & DXL EIT 9 2 & RS TRV,

(FRERIE 1 > 5 —F >3 T/ 23
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T TR IR S FED 7 0 DRE ] | 72 & 2 P

AL RO TN L 7o IR L, BRI OB, IREIE B2 ZRE) - ZRANCHED TO LS EDICEETH
V| AERFE BLEHE O RE ORI R TORMEBIHE N SN D, £, FROERME LA E O ERE 2
AL TS BERH D,

(b) HEEBXNZKEROHH
BRR O ERK R L, B~ = a2 7 VI 200t FHEE £ 2.1.3 [CEET 5,

R 2.1.3 ELREESTRNREE

Ay SN RIS TH
vV RECRABNEOEER - K- SR SE
< RS T Ok
© R L T ORGHTE
vV EREREBEEROCAR - TEARREEE X | - MEFFEHEGFHE S ZOE2
PEBEE O #h#AL o i - RBSICBET 5 T — & odEE
- BG~0OT 7 ER
v EREXROFE - ZEFHOTLDOWEESEOM | - L KEIORG L
Y2 E e © RESRMRREDO O O - i
v WHEEBROUE(WEAR., B LAROWE) © ETEEICR D B
v BRBERICR I HEE - ko RILA R c A EROGLERO G ERFO L
Hi: Ve o= hF—24

K 213 T W RFHICESE . BB RER 2 TiLo L BV RET 5,

Definition of a Bund (3£ D E %

Standard Shape of a Bund (¥&[) O HEWT )
Quality Control (/B 4% 2H)

Service Road/ Maintenance Road (#EH7 BliE %)
Safety Evaluation (77 HRAT)

Improvement of a Bund ($2Bf58{Lik%)

Revetment (F/%)

Spur (Stone Groyne) (/K ifill)

9. Construction Works (fiti T.)

10. Management Plan GHERFE BRE|H])

11.  Monitoring of River Conditions (FIJIl®>E=% 1 > )
12. Inspection and Ledger (sfRMEEE)

13.  River Ledger (G#JI[7/v7)

14. Bund Breach (fi¥2)

PN R WD

EFEOFIEEICSNT, Sindh M, Punjab H, BAOKIEIEC 31 5 RBFHEEES 5 & L blo, BRAR
DRSNSV CHB 2175

213 BTEBI-AT7ILOBELHES
(1) HEIFDOLOINE L-HKifTEE

(@) RFXREUIZHITHEESE

2 214 ICARIEENCEB W TS RT 5 3% 2 & o O ERABIE AL UESE 4 7737, Sindh / T/% Bund Manual, Punjab /N
Gl Manual of Irrigation Practice 23 S VT %, F£7=. 2018 4IZ National Flood Protection Plan (NFPP)-IV 3
FEDERIZ, Design Criteria for Flood Protection Bunds, Spurs, Studs and Flood Retaining Walls 2% FFC X 0 4T S 41T
W5,

FFC 1T D8R~ = 2 7 VBN EARRNIE B EE L W S N Tldd 528, BUR, 2018 43817 FFC @ Design

2-4 (H) BR LA > 5 —F 23 T/
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Criteria O NFIZEIT AN TOFBHBENR ZZ E R < 72 <, Sindh M, Punjab M & HIZEIMN DI~ = = 7 /LH

WHEHIN TS, 20X R THD—RHE LT, FFC @ Design Criteria [ZHEHLL L5 &35 &, ZhE
T L U CREOME ISR E RN RE <702 — T, ZRITHT 2 PROMERITFEERKB TH 545
INDOHY & 7225 TV D RMRFET BV,

R 21.4 NXREVITHEIT2RGEERESE

FUEA RITE FATH ik
o . Punjab Provincial TEWERIRR % & e, SEBLLASR O ) i 1
Manual of Irrigation Practice Trrigation Department 2017 P,
B . - LH -
Bund Manual (4 edition) Sindh Provincial 2008 RPN TOR
Irrigation Department

Design Criteria for Flood Protection BB LIAOW)FEEY & T
Bunds, NFPP-1V 3 T FLATKGE
Spurs, Studs and Flood Retaining F edgra! Flood 2018 '
Walls (National Flood Protection Plan Commission (FFC)
(NFPP)-1V)

Hil . 7m e s - L3

(b) BEIZHHHEERE
£ 21510, AEBICHETEIT S A A SRR =,

AARDGE, AERIIRE SES. BIREME, U1 FIA o RFF S ICHBI N, EToHIFEE-T A FF
A RFH| S DONAIC AL EERESTALERAEL o> TRV | PEMEIZR T DT EAAMEIZHE > TV D Z &N
EATH %,

Flo. BAOKEEHEHOGEA M BBNFEMA BB BELZ G0 IA FIA T EMHESNTEY,
W LIV O DSIRAERREH 21T O BRI b BERIIHEICAH S h T D

%215 BACHHEDEBLEHEELES
A wE A Wz

— T Tk, . AR, I
2 FAREEN | 2022 80E | g mme el 2 SIIIC SV TSR T S
W =RV B % SERI R B P BLE ST
MR X, BB, BEOT-DOHEES,
%K%ﬁ:#%ﬁ EREE O BUE. IO

B2 B, MO, K O O BT
CHUE STV B, SIS 1L, 4 5 555 K -
AKFH, HE, B, RN T, WA T o EREEND,
PSSO, W W, T - RO
WEIREN TV D, HEHRT Tk, 265, i, 12, 17,
KPR KPR oI, AR T \ﬂM%ﬁ%@%
S B A HE L TU B,

R T4 ENESE@SE 2022 E

A7) A B A 1 S NESE@SE 2013 &E

NI e 53

= A | 2019 SOE
& [1] [ =228 S

bR L R CEEOMERFE B, MERFE R QU)IEE) <
W TIHERFE L O AR TT $, 0 HERFE BRI + 5 51
B, AT IHERFEBE B AZ- | IO RREIESR: | WA TR T
[ DHERFEFLD 72 DX | FE 7% DO#ERF I OME#E - X3,
AT RIREE OHERFE BT R A1) BRBE O MERFE BRI R
KBGO =D ORFEIC OV TR STV D

RSB AiT HE  HERF

R ()14) ELZEE | 2011 %E

" EEEIE) SRR K OB L0 TEBICHL T 2 BIE L
=] A%
RURIET e | 9| e iamE s e L5,
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A, RE T BiE
T T REAT . ERiT ~BEE 2D TE
ggﬁmwmmﬁﬁk% ES b iRy 2001 MRREFTEICOWTHEIN TS, L1 K
i CL~UL 2 MEE OS2 ZE LTV 5
L% 00 )11 FEHG 30T 00 PR Bl 00 P TR
7 ) 5 B B OF e SN THRES TS, SRE. TIE. S, 5
WO b - T EAEZGRE | 203808 |y opptie bt B o 25 ORI U T B S LTS
50
. — — s - B R - R BB AR e, RILHEC
v H. e = 5 i g ‘. N
gg%%@%m@”@i‘ IR | a0z e | SuCoths, BT BB ORI FIE L
ChioREnT S
R S e () | DN, % Lk
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AL L~ == 70 wome | OB et i Tic b B i, Bah M TR O
THEOBEHETHEOHENLOETECRRINTWS

i . 7o e s N F— LN

(2) Bund Manual (4™ edition) (SindhMIZ&(+2IRF5ICEET HEMTESE) OBE

1) RELEX

Bund Manual ORI, HHiH ORES &M LS+,
FRAS 1954 48 & 1978 4RI E NLiz, 1978 4EAR T, EKNICHHIET D728
2008 A RATIN TH Y . KEROZEOMOEIC
1. Indus JIIZES O

Z BTV D
HOK BB E 2 S B L T\ 5, 2008 £EhY

2T, BR%EF 2.1.6 (2777, Bund Manual [ZFEARFNZEEBHIZHRHL LTZNBEORi~=2 7 L ThH D

FEIEILELT Chapter 5 |ZF0# 341, HERFEHEIZ I Chapter 9 & Chapter 10 ([ZFRHE STV D

o BUE,

WO 2EET D720

12 1936 FEIZRITSINTZ, DK, KET
\ZHEBR DORRFEHELUE & ALAR I AT AN
B DR THRK RSz

BB CERBENTZHDTH D,

L2

% 2.1.6 Sindh 9 Bund Manual ®B %X

Chapter Title XA kv (R

Glossary of Terms Used in Connection with River | Sindh /I D ¥EE5IZEE 4~ % FZE

Chapter 1 R
Bunds in Sindh.

Chapter 2 | Constitution and Functions of the Indus River | Indus )I|[ZEE 2 ORER & KR
Commission.

Chapter 3 Classification of Expenditure on Bund Works and | $2£55 THEO X HO4HE & S 244 4 2 EAFIC
Powers of Officers Subordinate to Government to | {£J&7 2 ik B OHEIR
Accord Administrative.

Chapter 4 Proposal for New Bunds, Loops and Bund Sluices. B LWERRE, v—7, BB - KFIDiRZE

Chapter 5 Design of New Bunds and Loop Bunds. HUWEER . L— TR O E

Chapter 6 Construction of New Bunds or Loops. B LWEERS, L— 7 i T

Chapter 7 Design and Construction of Sand Cores and | %> a7 &L XA ¥ 7T ABEOKGF & it T
Diaphragm Walls.

Chapter 8 Design and Construction of Bund Sluices. FiPg - KOG & e L

Chapter 9 Article Pre-Abkalani Maintenance. BRI OMER B BLIC B3 2 50

Chapter 10 | Ordinary Maintenance during Abkalani. eI R D F OHERFE

Chapter 11 | Emergent Measures or Causes of Failures of Bunds | 325 O REEEE A £ 72 13 B ACH R L N ZF N b Ikt
and Methods Used to Combat Them. T A0S NS HE,

Chapter 12 | Breaches in River Bunds and How to Close them. EEBS DIRIE & 2 ORHE S 15

Chapter 13 | Periodical Reports and Returns. EHIR 2t i & R

Chapter 14 | Flood Management Practices on Mississippi River | K[E Mississippi JI| DK & BRI
USA.

Chapter 15 | Design of Stone Spurs or Stone Apron and Stone | ] ﬁ%@i@fxﬁ% ELTO A DKM ARRE D,
Pitching on Front Bunds as Protection against erosion. | Zg74E 1) (ks

Hi#i : The Bund Manual in Sindh Province LV 7’2 = 7 hF— AL {KGR

2-6
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2) HERBOFLYD
Bund Manual (4th edition)iZ 351 2 B2BHIC B3 2 FREdN A 2 DL T I3 5,

BB OIEATCRSC, BEF, M T, BEORITR T A & ME, BREFOISIC OV TREBSA TV D,
BIRRIC, AR E Z OIS T R EFHOPEIHKEIA L TR Y . BIRRRGHEEMEOR G5, i
TROEHLECET ETIT L AL STV N

RETOREATLIRICBE LT, Rfm, K, EEAREF OV TREEIZHESTWD

—7C, MR Y R B M FE BB (T K 2 L EMEIRA 2 B E 2 TR ZRET 5 Z & IFEEH
SNTELT, REFICEDEELHE A TRRICESSRREZ L TVD LORTRIZE LE-TVD

BB O FIEICB LT, I2EICk LI IER,. FL—r TOREBRI I T D0, BEORG
FEFIET DT, RERE LTOKHIT, REDT (Apron), #FENPBITINTVD, b
D 9 HAKEITAZE L TIEKE TOMESRE S, AOLERESORF 5L & o BRGNS Sh
T2 OO, OTIEICE L TEEBHE PR % £ T & 513 L0 AR 2Rk

BB LT, BB 728k & L C T'Sand mixed with a fair proportion (30 to 40%) of clay | & ea#l23 & 2 23,
Sindh M TIZED X 5 b BHa15 2 Z ENFEELIFHLWEE R LV E LT, BEFHIHES S EHEBHI0
KIS FEDRREIN TN D

RETORETIZB LT, #EE DI 2 BB RFERIT ST iRn—7 T, BEYOBRESE LT 1 EY
VDRSS (64 F) IFHESNTWD, o, ROBEOEL~BATT 212872 ¥ Executive Engineer 1
KABPMLELHESNTWD, 2L, HRERAES., M LhofE@ R - A WIS TW
AN

2B O SBRCHIE I SV BAEORICE T 2, dokHoKH, iiEiconwTimiinsntng, —
JT. BEEEICDT D KO R R ZAHE R OSSR - SUEIC SV Tidfibh 5Ty,

BN DRI B L TUL RO & 9 RIRES AR ST 5,

Erosion Statement

ABKALANI REPORT(BUND)

Reports on the State of Bund Sluices and Regulators.

Statement of High Flood Levels on Bund Mile Gauges and Free Board Available During the Abkalani
(Flood)

Position in Line of Defense

Register Showing Incidence of Leaks

Report of Leveling on Bunds

AN N NN

SNANEN

(FRERIE 1 > 5 —F >3 T/ 2.7
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(3) Manual of Irrigation Practice (Punjab MIZ#I+2I2F5ICEET S E®E) OBME

1) BELEX
Punjab SN DEBHIZBE T~ 532~ = = 7 /LiE, [Manual of Irrigation Practice Volume 1] & [Manual of Irrigation Practice
Volume 2] 2 DIZH 2T 5, FIRRIZ, Punjab JHAITZE B OFERENTE ~DOFRE D 72912 1943 4 ITHAL S
ATz, PIRIE 1963 FRIZFHAR S L7223, SETIL S AL72 025 72, Punjab-PID 1% 2015 AT L g L. = D%,
Punjab-PID (% 2015 IS HAREYT OISR 4517 T, EThR (2017 4EiR) 2SHAR S 77z, 2017 4ERRIE. Indus JIIZEE
BDOERHETERINTND,

Z Z °C., Manual of Irrigation Practice ® H ¥k % 3% 2.1.7 (27”9, Manual of Irrigation Practice (%, &P LAZ O FERE St
REMERIRE LT~ =27 1 e 2o THEY | EZHICHET 2R B EEOEICEN > Titf ST b, &7
B oo#&i%, 321 Volume 1 @ 5.16 i & 5.20 &i. Volume 2 @ Chapter 2 (&, HERFEHLILIIC Volume 2 @ Chapter 9
& Chapter 10 IZF0E TV 5,

#& 2.1.7 Punjab i Manual of Irrigation Practice MB X

Chapter Title ZA v (ER)
Volume 1
Chapter 1 Definitions EF
Chapter 2 | History of Irrigation Development in Punjab Punjab JERER DEH
Chapter 3 Punjab’s Irrigation Infrastructure Punjab JEREHERR
Chapter 4 Administrative Setup of Punjab Irrigation Department | Punjab JN#EEE)R & BRI H
Chapter 5 Barrages g (RNT—)
Chapter 6 Design of Unlined Canals B I N TV RVWIKEEORRE
Chapter 7 | Design of Lined Canals BB ST K D%
Chapter 8 Maintenance of Canals KB DMEFRFE HE
Chapter 9 Outlets HEK O
Chapter 10 | Computerized Monitoring System for Canal | KEEHICEHT 5 =2 v B a—Z b an-EHRE
Operation il
Volume 2
Chapter 1 Small Dams USSR
Chapter 2 River Training & Flood Management TR TEHEE e Ok B
Chapter 3 Hill Torrents Management LMLV NEHE
Chapter 4 | Groundwater — Optimal Use & Management R K — e e & AR
Chapter 5 Drainage & Salinity Control BEAK & O 4y O PR
Chapter 6 Mechanical, Electrical Works & SCADA B, AR L R OB & 7 — 2R AT
N
Chapter 7 Hydraulic Modelling JKERE T LAERE,
Chapter 8 Asset Management Plan P PEE RG]
Chapter 9 Preparation of Annual O&M Budget A R HERR S R 55 o0 U
Chapter 10 | Preparing Annual M&R Work Plans and their | 4EBMERF B B L OME 2 E O K E & Ei
Implementation
Chapter 11 | Project Management Tuvzr NEH

Hi#it : The Manual of Irrigation Practice in Punjab Province & Y 7' ¥ = 7 F F— AR

2) BRENEOFELD
Manual of Irrigation Practice (23317 2 3285 IZ BT 2 FEfiNA & DL T I T 5,

BB D BATZIRS

Eh, HAEDORIZEIT DA L ME. BRiFOMISICO VW TRESh TWD, EAR
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WM~ | REOLEMERAE T, VRRROHEE 715, AROBER L, RE D TOBGH AT
RSN TV D5, OHBIZ OV TZEARN 2B X HTOMIET NS FHOPEIKIGE L TR, BE
PEIZRIT 2,

BREFOEAINCE LT, R, KimE, ERARFCOVTEARNICHES TN S,

A9~~~ 0 (2B LT, BBt i L 2 2 EIRA T IECRIE D MR S N TV D, B2 OV T,
AARENO & 5 i@ gt o372 < | R ERENITINE 20 TLEEMEEFHE L T\ 5, REIZ
BIL T, REMRETIEIR SN TORWD, IS IR OHEE XD /R ST 2,

PEERIL O FIEIZB LT, $#BIE~ORFBIZH LTI RL— 2 TRORE (berm) OELEZEN, HEE~DRS
Wk LR TRST 7 o7y N TIESEBRBANEN T D, BEICK L TUE, & IEMEo#RETe
KT, RE D THARIT SN TS, ZNHOMETIED S B, K (berm) OFGIR, AIROHMEET LR
& LOADKLEERELE S, Kl o SEAN ELCHFEE TSRS SN TV D2, o THEICELT
ILFEBE DEEHE I TE 213 L O BB FRRIE R0,

EEMOMEFFEE L LT, 7y b=V A Y bOE X FIZL D HFEINRME R O5RIL - di&iz o>\ T
ORI B H OO, FHEKR ORI - IEDFEFERHHOWD FITR SN TE O T, EBEE DR EZT
I EIFEEL VY,

ERBS D SURSPAEIZ DWW T, HAEORNIZE A, kO HR, gz oW TRRENR SN TS, £

7=, BB O PID O F#E LT, EMKBETICHET 280880 Ens, Ty bv
FZVAVNDBZFERNALTND OO0, BAETOMREHREZBHEEL TS EEX DN,

RPN OB LT, IREE L TF =y 7 UXPPHEISNTWD, LRLARRSE, 20U A b
DF =y 7 HAOHIZTIE, BAMERZ L2 T &R REA R D 5,

(4) Design Criteria for Flood Protection Bunds, Spurs, Studs and Flood Retaining Walls (NFPP-1V) (FFC
HITORGICEAT 2T E%E) OME

1) BREELBERX

FFC %, HoKICHHLT 572012, 1978 4E, 1988 4E. 1998 4EIC[EZUKBH G E(NFPP)L, 11, LZKELE, £
D, 2010 FEDOWIKIZ X 5 KR BKIEZ BB L, 20134 6 A5 NFPP O RE LA Shic, ¥ 27 A,
B, C O¥AEE () 1220154 1 AIRHE S, #2727 D OREE (£) 132015 42 AIZRH SNz, WCAP,
FFC. PID, PMD, WAPDA, NDMA, KO OfMOBRE &L OFima i E 2. L FO—#HOREBENER I T
D,

LA A [EFEHIKEE IEFE-IVNFPP-IV) & PC-1 DR E

H A7 B WAKRRLEO BEIER, it = V) 7 KRR LEOE
ZA7 C RO~y e ey —=7

227 D WARILOEER & s o Bk

TDOFRT AZEEND —EHOREED S B, BREHEREIL [Annex 3 : Design Criteria) (28 £ TW5, #*& 2.1.8
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|2, Z @ Design Criteria ® HIR Z~7,

& 2.1.8 FFC #4170 Design Criteria for Flood Protection Bunds, Spurs, Studs and Flood Retaining Walls
(NFPP-1V) B &

qoion Title 54 b (R
1. General Wz
2. Scope b i
3. Review of Existing Design Criteria and Reports BEORFEEL L AR—FDLE2—
3.1 National Flood Protection Plan 1978 (NFPP-I) [E| Sk K BHAEFHE 1978 (NFPP-I)
3.2 National Flood Protection Plan 1988 (NFPP-II) [E| S 4k K BAfHIF 18] 1988 (NFPP-II)
33 Bund Manual, Sindh (2008) Bund Manual, Sindh (2008)
34 Manual of Irrigation Practice, Punjab Manual of Irrigation Practice, Punjab
3.5 Flood Protection Sector Project - I (1989) oK 7 4 —7 a2 7 K-1(1989)
3.6 Flood Protection Sector Project - 1T (2001) oK 7 2 —7 a2 = 7 K-11(2001)
4. Need for New Design Criteria Hr LWOEREHEETE O 235
5. Design Criteria for Flood Bunds/Embankments and | &[5 « %A T 9 D% AL
River Training Works
5.1 Hydrological Design Criteria IKSCEREF AL E
5.2 Flood Bunds and Embankments PRGN OV +
5.3 Spurs/Groynes 7Kl
5.4 Scour Protection Ve Bht
5.5 Stone Pitching Ak
5.6 Geotechnical Explorations and Design HUBEPRA & 3r )
5.7 Model Studies T VKRR
5.8 Construction Material R R
5.9 Construction Practices and Procedures i T2 331 5 3 & FIE
6. Flood Retaining Walls B BAAEIEE
6.1 General g
6.2 Factors for Selecting Flood Retaining Wall or | #/kBHEIEED L < (TP A2 RET D HEE
Embankment
6.3 General Failure Modes of Flood Retaining Walls UK BEEE D — iR B 7 ikEE— N
6.4 Freeboard Estimation and Wall Top Level A 1 D IRLE & BE R i e
6.5 Geotechnical Design Criteria Hufg T i D& 1 R vE
6.6 Structural Design Criteria f i D% T L YE
6.7 Construction Methodology i L5 1%
6.8 Evaluation of Existing Flood Retaining Structures BEAFK B H1BE 0 3T
7. Evaluation of Existing Flood Protection and River | BEfFDOU/KEHEIAEIEY) . 18 AAE &Y O T
Training Structures
7.1 Hydraulic Evaluation Criteria JKERE T OREM R E
7.2 Geotechnical Evaluation Mg T C ORI
7.3 Field Inspections B
7.4 Field Observation and Monitoring R coBlEe=21) 7

Hi#f : Design Criteria for Flood Protection Bunds, Spurs, Studs and Flood Retaining Walls (NFPP-IV) XV 7wy =7 hF
— LGR

2)

RBERBRDEED

Design Criteria for Flood Protection Bunds, Spurs, Studs and Flood Retaining Walls (NFPP-IV) (2351} 2 #28512R99 %
FLEANAZ LTI T 5,

XX R 2 PR
FOBEDOW S 25 LD

BXEFEEMEIZIT,

B OMEEIZBT D BEFOBRGHEE L WG EO L E 2 —2MThiu, B LOE & BE
A% 72 D DR L ERE L HEERIE L S TV D

BEBG. KA A2y B GEWKHED . BOKBIEIBEDRGT L TIZSOWTORERH Y | T
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NV b Ly MR- TR EE & NBIRE 28T 5720 SN D LW H SRS 5

FEIZ 2010 4F & 2014 A DOFRSE/R KA X2 b O, BKBIE TEOMREEZM EXE 570z, BEfFo i
EFNEE G ET MBSOV TERLTWD

AR, LEME, VEIRET O D 3 L a — X M LI EEf#T Y 7~ T =7 L EE T OVRFZE D
BTSN TND

EEBAIZOWT, KSR, M T22R), R ORRER 2 RET I S W TG 2TV R, Kb,
EAEL, SEOTBOE, KA, HHBNERS. W= T R hwE. M OMERREZRIET DO DHIELRT
A—FEEELTND

KEIDORRFHI BT 2 HER, RFEIx T 2 RA L ECHEMAT 7RIS 5 5k, HIERF 22 E A H1EIC B
T LR EENTI Y, Sindh M E T Punjab MOBATOERE v =27 /L & R L TR Y EHBHLRNERFTHEL
TW2%, 07, Sindh MO Punjab N TIFIIT OB~ == 7 /WIZHN X, Design Criteria for Flood Protection
Bunds, Spurs, Studs and Flood Retaining Walls (NFPP-1V) Z&[§ 5 Z & T, &etahcBi 2 EEE OO K E
TRHIRFIRE L B2 D,

& 5T, Design Criteria for Flood Protection Bunds, Spurs, Studs and Flood Retaining Walls (NFPP-IV) D& 5725 Jf
HEFRERICOWTHIY T = L 2 4L 25,

(5) HEZHEIHEIE
Sindh /@ Bund Manual 5% U Punjab /| 0> Manual for Irrigation Practice ZALZAUTI51T DRCEMAEZ 5T L. 5B
BLTW ZE2HET 29 8 2UToEB i LT,

v IO O ARRERCELIRE 0> 58 A2 55 O TR & fe/ NRIZHN A 2 T2 6D DIRBHIEM DIRTE T IEIZ SV T DRI &
BRLT OMERH D

v RN OBINCSGEDO R B D

v RO F BT EAERICR RSN TE ST, EB LV ORINE B - REH AT I L B
v BIA T OEERGIETOW TR S

v e LHROMEER L REOTHNAR o ELIEFTH I T RN

v ORRRIEE L REEOREICONVTOZTEN WD, SITENBIEL TRE SN TEY , £ L TEMINT
[AYA4A

v TEHEOZSERTHOWT S LR A

v B =2 7 USRI E N TO D BEFORERY L)IORAEL, EICHRFAEORAILD D ER->TND
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(1) Sindh #i & Punjab M DIRBF <Y = 2 7 JLELE S 4T

212 ST B & k] IZBW TR LT 14 OIEAIZEI LT, Sindh 1 X% O Punjab JN O~ = = 7 LT
B DR A LT LT, F7z, O RE R 2.1.9 10T 5, B, FHEBICBIT 5 /o ofEic >
Wi, BITRO A 718 #F TReport on: Comparative Analysis of Design Manuals of Bunds in Punjab & Sindh Provinces

of Pakistan and Japan] (27”797,

A OfER IV, 2 oD~ =2 7 /LiciE, FRISRTERBVEWIARELTWAER L ZENRH D, ZD
70, ZNHDHEBAIZOWTIIM T OINDEEf~ =27 V2B B LT, 48T 50RNEL/MIRT 2 0ERH D,

<Sindh JI Bund Manual>

v REMFHIIICOW T OREICLEO KA D D
v KEOBRFHIZOW T ORES BAR TR W
vV TRy bRV AURNTTUDEZTOEANNLE

<Punjab # Manual for Irrigation Practice>

VR TO B B RO R B B B AR A8 7L
v RBLSORERIRSHIR ST
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# 2.1.9 Sindh # & Punjab M DIRFE~Y = 2 7ILEBEHAB D LLE
. Sindh Punjab = SV
NEE | R MR N g W R % R
Definition | Definition 1 Chapter I, An earthen embankment parallel to the river banks VOL.2 : An earthen man-made embankment PHELDO~=a T /LT EEBHIX
of a Bund Glossary of To protect the country from inundation by the river spill, | Chapter 2 3, p185 To protect from inundation and act as a barrier between flood water and protected BEAKBEDR A DS T H 2 (R34
terms used in during floods area. B0 DR & ERINT
connection with W5
River Bunds in °
Sindh,
Page 3 of 15
Standard Crest 2 | Chapter V, Page Main Bund: 20 ft(=6.1m) VOL.2 Marginal Bunds: 25 ft(=7.6m) (Minimum)/30 ft(=9.1m) (Desirable) Punjab i & 0 JKWIE & F57E L
Shape of a | Width 13 0f 18 Trendh Bund: 10 ft (=3.05m) Chapter 2 4.3.1.3, Bunds Protecting Strategic locations: 25 ft(=7.6m) (Minimum)/30 ft(=9.1m) EQAYS
Bund 41. Standard p187 to 189 (Desirable)
sections or type Bunds along open reaches of the rivers: 20 ft(=6.1m) (Minimum)/25 ft(=7.6m)
designs of bund (Desirable)
*The minimum value is the parameter currently prescribed by FFC and don’t have
been changed for 40 years. The desirable value is the recommended parameters based
on empirical thoughts by the province of Punjab.
Side Slope | Riverside 3 | Chapter V, Page Bund: 3:1 VOL.2 Earthen Sindh N TliX, ¥4 7T LITiE
13 0f 18 Medium Bund: 3:1(8ft to 12ft in Height) to 4:1(12ft to 13ft in | Chapter 2 4.3.1.3, Marginal Bunds: 3:1(Minimum)/4:1(Desirable) b5 o S N2G U T # e 2 Afd
41. Standard Height) pl87to 189 Bunds Protecting Strategic locations: 3:1(Minimum)/4:1(Desirable) BEFINTNS.
sections or type High Bund: 3:1(12ft to 13ft in Height) to 4:1(Over 13ft in Bunds along open reaches of the rivers: 3:1(Minimum)/3:1(Desirable) (LT 7 L& A 7 O AE
designs of bund Height) Protected . PBB G 3 b 41
+ Marginal Bunds: 2:1(Minimum)/3:1(Desirable) > ) )
Bunds Protecting Strategic locations: 2:1(Minimum)/3:1(Desirable)
Bunds along open reaches of the rivers: 2:1(Minimum)/2:1(Desirable)
Landside 4 | Chapter V, Page Bund,: 3:1 without Berm VOL.2 Chapter 2 Marginal Bunds: 2:1(Minimum)/3:1(Desirable) INEDAEIZEL L LR T
13 0f 18 Medium Bund: 3:1 without Berm 4.3.1.3,p187 to 189 Bunds Protecting Strategic locations: 2:1(Minimum)/3:1(Desirable) INBED 7 NEAERIE, Sindh JN T
41. Standard High Bund: 2:1(Top to Back Berm), 6:1(Berm to Ground) Bunds along open reaches of the rivers: -/2:1(Desirable) 1% 3:1. Punjab M TIE 2:1 26 3:1.
sections or type VOL.2 Chapter 2 Berm: 6:1
designs of bund 6.2.4, p205 to 20
Berm 5 | Chapter V, Page | High Bund VOL.1 Chapter 5, Back berm (Pushta) (on landslide) is provided to keep the hydraulic gradient &i3 Sindh SN T 5ft, Punjab JN
13 0f 18 River Side: Not Specified 5.4.9.8, p5-69, within the cross-section. TR AR % B N—3 5 &
41. Standard Landdide: 5 ft(=1.53m) VOL.2 Chapter 2 The hydraulic gradient line should lie at least 2ft below the natural surface level at SICRESNTVD
sections or type | *8 to 9 ft below the top depending on the front slope 6.2.4, p205 to 206 the toe of the bound and covered with soil at least 4 ft thick.
designs of bund
Freeboard 6 | Chapter V, Page Main Bund: 4 ft(=1.22m) VOL.2 Marginal Bunds: 6 ft(=1.8m) (Minimum)/ 7.0 ft (=2.1m)or as determined by Punjab N DED F A3 K E .
Sof18 Trendh Bund: 2 ft(=0.61m) Chapter 2 4.3.1.3, analytical analysis whichever is greater (Desirable) ZoOEEX. Sindh /Mo [Bund
33. Freeboard *To allowing for a fair factor of safety for the sudden unforeseen | p187 to 189 and Bunds Protecting Strategic locations: 6 ft (=1.8m) (Minimum)/ 7.0 ft (=2.1m) or Manual ] 7% 2008 4E\ZF4T S,
Chapter V, Page rise of water level such as waves, and shortening of rive course. | Chapter 2, 6.2.1, as determined by analytical analysis whichever is greater (Desirable) Puuniab 1 ¢ MManual for Irrigation
13 0f 18 p198 to 200 Bunds along open reaches of the rivers: 6 ft (=1.8m) (Minimum)/ 6.0 ft (=2.1m)or J N i g/(
41. Standard VOL.1 as determined by analysis (Desirable) Practice] 23 +2010 FOYORED
sections or type Chapter 5, 5.4.9.2, In the case of analysis, 2017 HFICEHT STl &b
designs of bund p5-60, Free board = Wave Run-up + Wind Set + River Set + 1.0 ft na
*The concrete calculation method of Wave Run-Up, Wind Set-up, and River Set is
mentioned.
Extra 7 | Chapter VI, Normal: 12 1/2 % of Design Height - No description Punjab /11 Manual for Irrigation
Embankm Page 3 of 14 With Scrapers/Foot Roller: 6 1/4 % of Design Height Practice T/%. Sindh M D~==7
ent 53. Method of * In order to allow settlement and compaction LOFIIZESNC D DIEE %
good BT = L AU B
construction
Alignment 25. The loop should be far enough from the existing bund to | VOL.2 Flood retaining embankments should be placed parallel to the meandering axis of NEIT RO R L 2 2 Fh=R
Considerations ensure safety from erosion for several years. Chapter 15.5.2, the river, at a fair distance from the meandering belt. LIZESAZYTTND
Governing The loop should not exclude more valuable land than | p259 Alignment depends on topography, infrastructure, and geo-technical parameters of R 72754 A Mok A0
Alignment and necessary to minimize costs and maximize protection. the foundation soil. JI DAL D AR HERLEL i~ D 52 28
Spacing of Bund The cost of protection should be justified by the benefits In special cases, embankments may require protection with revetments, aprons, 12T D %J; 5k ZD:IZ %
derived, similar to practices in the USA. and armored spurs. = @ RbIL e
The bund should not be close to a river bend to avoid The goal is to minimize active parallel flow along the embankment to avoid AL XAR
undermining and erosion from high-velocity currents. erosion and scour.
FRBRIE 1 > 5 —F >3 T —






N R S ] 2022 PR RS E 2 T B %

LER)EFED = 8D DRET ] L 7' 2= 2 ] L TR
. Sindh Punjab =5 SV
KIEH HHIE H /NE H No. = .18 i/ A 2= . If = pe
Quality Material Desirable 8 | Chapter VI, The bund is built, as a rule-, of earth obtainable along the line of No description Punjab /N @ Manual of Irrigation
Control Material Page 1 of 14 the bund or from the borrowpits on the river side immediately in Practice {Z/%. Sindh M D~== 7
51. Requisites front of the bund. VOFBHIZIESWTZ DOIEE %
of.sultable Sar{d mixed with a fair proportion (30 to 40%) of clay is ST L AR S,
soils for bund desirable.
building * The sand in the clay will prevent shrinkage and cracks without
destroying the watertightness and
ghness of the clay.
Available 9 | Chapter VI, Sand(With 6 inches thickness clay cover): 85% of sand, 10% of No description
Material Page 1 of 14 silt, and 5% of clay.
52. Relative * Without clay cover, due to the flat saturation, large section is
Merits of required.
different soils Sand Mixed with Clay: 50-70% of sand, 30-50 of clay*
for Bund Optimum admixture A -
Building. Loam(With 6 inches thickness clay cover): 30-50% of sand, 30-
50% of silt, and Less than 20% of clay.
* Little stability when saturated.
Clay(With Sand Core): 5% of sand, 40% of silt, and 55% of
clay.* Bunds, should not be constructed of such soils unless
absolutely unavoidable,
Construct- 10 | Chapter VI, All earth laid in the embankment shall be free from all roots, No description
ion Page 10 of 14 grass, sticks or other foreign matter.
Method 60. The earth shall be deposited and spread in horizontal layers, 6
Specifications inches thick, for the full width of the bank.
for Earth work All clods, and lumps of earth shall be broken up in the borrow
for River pits to a diameter of not more than 2 inches. Ak
Embankment. To facilitate rolling, the bank shall be carried up in uniform
layers of not more than 6 inches in thickness
No fresh layer shall be put on until the previous one has been
thoroughly consolidated to the satisfaction of the Executive
Engineer or subordinate.
Degree of 11 | - description No description FHLbD~w=a2T )Y MOED
Compact- T=a T VI ESWTIOT A
ion T AR B 2 L EHERT S
Service 12 | Chapter V, Not clearly mentioned. No description ELoD~v=a 7 vh MOEO
Road/ Page 18 of 18 However, public traffic is not permissible on bunds and fencing v =2 T MRSV T I DT A
Maintenan 50. Fencing. is needed. FAEBHAT S L AR 2
ce Road
Safety General 13 | - No description No description
Evaluation
FRBRIE 1 > 5 —F >3 T —
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Slope
Stability/
Slip Circle

14

Chapter V,
Page 8 of 18
37. Stability
of Section.

The cross-section is fixed from experience, on consideration of

stability under all conditions.

VOL.1 Chapter 5,

5.4.9.6, p5-62

Slope stability analysis is carried out according to Method of Slices, using the
Simplified Bishop Method with relevant computer software.
The needed information is as follows.
1. Geometry of embankment:
2. Soil properties: Bulk density, Saturated density. Cohesion “c”, Angle of internal
friction, Unconfined shear strength, Permeability “k"
3. Design flood level and low water level of the river
4. Phreatic line and pore water pressure
5. Surcharge on the embankment
6. Earthquake loads
The calculations are carried out according to the typical cross-section of the
embankment for two different geometrical parameters:
1. The river-bed stone apron is intact.
2. The scour of the riverbed is modelled with an assumed fully launched stone
apron.
Loading conditions are “Gravity”, “Seepage (or Pore water pressure), and
“Earthquake”.
The location of the phreatic line (or hydraulic gradient) in the embankment is
determined for the relevant seepage condition at the design flood level, by using
Casagrande's solution.
Pore water pressure is determined from the “pore pressure ratio” and “depth of soil
from the top surface”.
The potential failure surfaces are analyzed for the following four critical
conditions; i) End of construction, ii) Design flood level with steady seepage, iii)
Flood draw-down, and iv) Assuming a fully launched stone apron.
‘The minimum safety factor is shown in the following table.
Minimum safety factor |

i T

eavrvt:!;z::(e With earthquake

_ During and end of construction ‘___ 14 2 |
Rapid river draw-down | 1.3
River low flow level 1.2

Design flood | 1.5

Condition

sl
NO| -

Sindh )N D~ == 7 VITix.
Punjab M O~ = = 7 /L OFLHIC
HEOSNWTZDOTATLEEDD
ZLEEHERET S

Erosion

15

Chapter IV,
Page 3 of 15
20. Cutting of
Erosion Lines
and Spacing
of Erosion
Ordinates.

The following table gives the distance where the erosion
ordinates are deemed essential and the distance apart that should

be kept between the two consecutive ordinates

| Where distance between
‘ Bund and pucca edge 1s

Distance between two
consecutive ordinates

Above Sukkur

210 3 miles
1to 2 miles
i Lessthana mile

Below Sukkur

} s 1 ITENFL U
| 2t0 3 miles
1 to 2 miles

| Lessthanamile

1 mile apart
Halfa mile part
One furlong apart

No ordinates
Halfa mile apart
One furlong apart

Where the edge of the pucca bank is less than 3,000 ft. pr_(;boséls for
loop bund should be sent in at once.

VOL.2

Chapter 2, 5.3, p190

The methods to evaluate the safety is not described. However, the estimated
methods for scour depth are mentioned.

It is recommended to calculate the depth of local scour, constriction scour, bend
scour, and confluence scour by several available methods and then use engineering
judgment to select the preferred results.

The recommended local scour depth methods for various river gradients are listed
in the following table.

River gradient
Very mild

Recommended method
-Lacey method (1930)
-Inglis method (1940) |
- Lacey's equation (Expanded by
USBR, 1984)
-Blench equation (USBR,1969)
-Molesworth and Yenidunia equation
-Lacey method (1930)
-Inglis method (1940)
- Lacey's equation (Expanded by
USER, 1984)
- Blench equation (USBR,1969)
- Neill equation (USBR,1973)
-Molesworth and Yenidunia equation

Material
Sand and silt

Mild (incised) Gravel, sand and silt

[ Steep ~ | Gravel and coarse | - Blench equation (USBR 1969)

sand -Malesworth and Yenidunia equation
- Farraday and Charlton equation
- Brown formula

Very steep Gravel and boulders | - Brown formula

Sindh JM @ Bund Manual TiZ,
Punjab MM DOFEMFEE~ =27 v
WZHS W TR IR EE SR o0 Bk
M7 FIEEBRT 2 2 & 2 Held
15

Punjab M O~ = = 7 i1,
Sindh IND~==2T7 LD L 9 lp%z
2T O FEEED LI L E
HLE5 %

Seepage
Control

Permeabi
lity-ty
Inspectio
n

16

No description

VOL.2
Chapter 2,
6.2.3, p204

For foundation stability, the following information should be investigated through
test pits and boreholes; Permeability of riverbed material/ In-situ density/ Hardness
of cobles and boulders/ Bearing pressure capacity.

Sindh M @ Bund Manual (Z1%,
Punjab JN DM R~ == 7 /L
WCHESWTZOHEEZ#HAT 5
TLEHRET S
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Sindh Punjab I Ak
AER | TR ) MR N T W RS EXE W TRPTE
Seepage 17 | - No description VOL.2 Hydraulic Gradient is assumed straight line for practical purposes. Typical values Sindh N @ Bund Manual /%, Punjab
Analysis Chapter 2, of hydraulic gradients vary for each soil type. But normally it is assumed as 6:1. MOWMHERE~==2T LD LD
6.2.4, p205 to 208 Hydraulic Gradient should lie at least 2ft below at the toe of the bund. 2 Ny BRSNS DERE B
A minimum cover of 4 ft is provided above hydraulic grade line if it exits on the +5 L BT S
landside in made-up of soils.
* Hydraulic Grade Line (HGL) = Phreatic Line
- ** Hydraulic Grade Line (HGL) = Phreatic Line
18 | - No description VOL.1 Acceleration due to earthquake is selected on the basis of 50% reduction for Sindh /1 ® Bund Manual /%, Punjab
Chapter 5, horizontal and vertical component. For example, after reduction and using Punjab MNDO~==T LOFHFIZIESIN
5.4.9.6(f), p5-66 OBE, horz = 0.08g and vertical = 0.04g. CZOEB RIS - L 2HE
These earthquake forces act at the center of gravity of the slice. 47
The acceleration due to Open Basis Earthquake values is adopted based on specific
related earthquake zone criterion.
Improvem | Slope 19 || Chapter XI, Expansion of the Rear Section to cover the saturation line - No description Punjab /N @ Manual of Irrigation
ent of a | Stability/sl Page 6 of 17 Mangli or ringl bund around the slip Practice (&£ . Sindh /N ® Bund
Bund ip Circle 125. Slips and Installation of drainage material at the land side toe Manual 7213 T2 < . BEHEDS
their treatment TR B = & A< HER
ERAR
Erosion 20 | Chapter XV, Stone Spurs and Stone Aprons VOL.2 Robust design and construction MEIRNKT R 2 1 N—F B 7212,
Page 1 of 4 *Calculation of expected deepest scouring based on the historical | Chapter 2, 5.3, p190 Strengthening the weak / inadequately strong reaches — HF OB EICERFH DO EE A
156. Necessity | highest discharge. Calculation of length and thickness of stone Providing erosion protection interventions like stone pitching, mattresses, WISEINT B 0BRSS
of stone spurs apron by it. studs, spurs fiv=a 7l et MEO~=
i T BEI BRI Rk
Appendix V Revetment VOL.1 Gabion: Basic shape is introduced. ? J:Ejj n L/ N ﬁz\f DRFIZO ?
Miscellaneous Cemented Stabilized Soil Revetment Chapter 5,4.5, p5-41 Studs: Basic shape is mentioned but the design of length is not described. et FIEE R 5 2 & 2N
River Works., Tree Groynes Chapter 5,4.8, p5-57 Stone Apron: Concrete design methods for determining the shape and material +5
Page 2 of 12 Bandelling, etc... Chapter 5,5.6, p5-86 based on scour depth, flow velocity, and so on are mentioned.
2. Revetment | *As feasible options in Sindh, they are introduced without a design | Chapter 5, 5.7 p5-93 Stone Pitching: Concrete design methods for determining the thickness and
method. Chapter 5.5.8, p5-86 material based on flow velocity and wave-height are mentioned.
Geotextile Filter: When it is difficult to get stones, a Geotextile filter can be used
instead of it. The requirement conditions about materials are mentioned.
VOL.2 Slope Protection (Temporary measures)
Chapter 2, Khaji Mats, Longitudinal Stakes and Bushing
6.2.6 ,p208 Fascine Covering, Protection (termed as MUHARI in
Pilchi Rolls, Sind Province),
Pilchi Pitching (Revetment)
*What the measures are for is not mentioned.
**The concrete design method is not described
VOL.2 Slope Protection (Permanent measures)
Chapter 2, Brick Pitching Cement Concrete Paving
6.2.7 ,p212 Dumped Stone Rip-Rap Asphaltic Concrete
Hand placed Rip-Rap (Stone Porous Concrete Slab
Pitching) Protection Digest.
Soil Cement Cover
*What the measures are for is not mentioned.
**The concrete design method is not described
FRBRIE 1 > 5 —F >3 T —
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Seepage Types of | 21 | ChapterV, Proper choice of Earth Fill VOL.2 Foundation Stability EEBAARRORRIZ . MG D~ ==
Control Improve Page 7 of 18 Apply the Standard section in Sindh Chapter 2, 5.5, p204 Reworking of the foundation soil 7L ClRlkE
(Newly ment 35. Piping Grouting of the armoured river bed to the required extent Sindh /¢ Bund Manual 2 1%.
Construct- | Methods Inverted filter or geo-textile layer at the foundation of revetment / gabion hydraulic Puniab M ® Manual of Irrigation
ed) structure unjg ~ N " - g "
Where required, provision of a suitable cut-off Pract{ce &“%2 < %ﬁm&_ Egﬁ—%,) X
*The concrete design method is not described REBINTED D Z L 2R
VOL.2 Foundation Stability A
Chapter 2, 6.1.1, Cut off trench Pressure relief wells ELoDMMD~=2T /06 o
pl91 Riverside impervious blankets Landside seepage berms DA RTA BT
Pervious toe trenches FHHEA BN CRHET A MLER
*The concrete design method is not described »5
VOL.2 Seepage through Body
Chapter 2, 6.1.8 to Pervious Toe Drain Inclined Drainage Layers
6.1.13, p195 Horizontal Drainage Layers
*The difference among these 3 countermeasures is where the drainage material is
located.
Existing 22 | Chapter XI, Expansion of the Rear Section to cover the saturation line VOL.2 Chapter 2 Seepage through Body
Bund Page 6 of 17 *Not clearly mentioned on seepage control for the existing bund. 6.2.4, p205 to 206 Landside Seepage Berm A -
125. Slips and
their treatment
Earth- 23 | - No description - No description
quake
Revetment | General 24 | Chapter I, A pitching protection of stone, or brick, or sandbags containing a | - No description
Glossary of certain proportion of cement or similar materials.
terms used in
connection
with River
Bunds in
Sindh
Page 11 of 14
Material 25 | Appendix V, Stone masonry pitching VOL.2 About Slope Protection (Temporary measures) FE7EVE, ME—D Punjab D
and Page 2 of 12 Burnt Brick masonry pitching Chapter 2, 6.2.6, - Khaji Mats, 7 =2 TIVICHEEE OB & Rt
Structure 2. Revetment Brushwood pitching including alternate layers of earth p208 Fascine Covering, . BEOA F—2 'y F
Mubharis, single or double Pilchi Rolls, N PN B s STU S e e S 21
Lai groynes (single) Longitudinal Stakes and Bushing Protection (termed as MUHARI in Sind gi?: gg?_ﬁ f BE R R
Lai mats including fixing Province), i -
Date mats including fixing - Pilchi Pitching (Revetment) Sindh JH & Bund Manual i3,k
Cemented Stabilized Soil Revetment *Same as those described in the improvement for erosion. FLOME BN TR 5 2 &
*Not mentioned on the specification and design methods for each **Specification and design methods for each type are not mentioned. DEELW
type VOL.2 Slope Protection (Permanent measures)
Chapter 2, 6.2.7, Brick Pitching Cement Concrete Paving
p212 Dumped Stone Rip-Rap Asphaltic Concrete
Hand placed Rip-Rap (Stone Porous Concrete Slab
Pitching) Protection Digest.
Soil Cement Cover
*Same as those described in the improvement for erosion.
**The specification and design methods for all types except for stone pitching are not
mentioned.
VOL.2 Vegetation
Chapter 2, 6.2.7, *This assumes trees in front of the bound at a distance of 10 ft from the toe. Al E
p212
VOL.1 Gabion
28Chapter 5, 4.5, *Basic shape is introduced. @ =
p5-41
Safety 26 | - No description - No description FHELbEOY= TV ES
Verifi- WITIBFET 5 Z & &R 5
cation
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Structural Slope 27 Chapter V, 3:1to2:1 VOL .2 Marginal Bunds (protected): 2:1 (Minimum)/3:1 (Desirable) FHEHHRNEITITIT
Design Page 9 of 18 *Where stone or brick pitching is resorted to, the slope may be | Chapter 2 4.3.1.3, Bunds Protecting Strategic locations (protected): 2:1(Minimum)/3:1 (Desirable)
37. Stability steepened from 3: 1to 2: 1 p187 to 189 Bunds along open reaches of the rivers (protected): 2:1 (Minimum)/2:1 (Desirable)
of Section *Same as those described in the bund shape.
Founda- 28 | - No description - No description FHELLMMEO~=a2 T L eHE
tion FRICEREY 2 2 L2 AT 5
Foot 29 | Chapter XV, Stone Aprons on Front Bund VOL.1 Stone Apron Sindh /11 Bund Manual i, FU
Protectio Page 1 of 4 *Calculation of expected deepest scouring based on the historical | Chapter 5, 5.6, p5- *Concrete design methods for determining the shape and material based on scour PERESIZR LT E Y KX 7o
n 156. Necessity | highest discharge. 86 depth, flow velocity, and so on are mentioned. S AR LTS, PEIRTE S D 3f
of stone spurs Calculation of length and thickness of stone apron by it. **Same as those described in the improvement for erosion. IR B,
zg;loitone Sindh /1 @ Bund Manual (ZFEf#E L
LG =8, Punjab M Manual
of Irrigation Practice I, Sindh /1
EZRLUTRELZEEST DML
DD
Spur Site 30 Chapter XV, The location where a loop bund is needed, but no available land. VOL.1 The location where the following are required. Sindh M @ Bund Manual (21X, F|
(Stone Condition Page 1 of 4 *Where the edge of the pucca bank is less than 3,000 ft. proposals | Chapter 5, 5.4.7, p5- Creating slack flow to silt up the area in the vicinity. HARRes FHIARE ST b
Groyne) 156. Necessity | for loop bund should be sent in at once. 46,5.4.7.5, p5-57 Protecting the riverbank by keeping the flow away from it. AKEINBRESNLD ETHEN
of stone spurs 5
and stone
apron
Chapter IV,
Page 3 of 15
21.
Instructions
regarding
pegging and
measurements
of erosion
ordinates
Basic 31 - No description VOL.1 The typical cross-section is the following. Sindh M@ Bund Manual (21X,
Shape Chapter 5, 5.4.7 .4, »  Crest width =30 ft Punjab I/ @ Manual of Irrigation
p5-49 »  Sideslopes - Shank =3H:1 V Practice |7 555U\ C = I H %30
»  Side slopes - Head = 2H:1V - I
There are 10 types of spurs; 1. Bar spur 2. Mole-head spur 3. Hockey spur 4. WD = 2RSS
Inverted hockey spurs 5. T-head spur 6. Sloping spur 7. T cum hockey spur 8. T
cum hockey-sloping spur 9. J-head Spur 10. Guide-head spur
Material 32 Chapter I, Stone VOL.1 Compacted gravel and sand with 6 inch thick for crest protection EH 5L NEITITIZEE
Glossary of A stone groyne is called a spur Chapter 5, 5.4.7 .4, *The necessity of stone protection for other parts is mentioned but the requirements
terms used in p5-49 for those is not mentioned.
connection
with River
Bunds in
Sindh
Page 6 of 14
(FRERBEG 1 > 5 —F >3 T 2-23
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Design 33 | - No description VOL.1 The general recommendations for spacing are introduced as follows. Sindh M@ Bund Manual (21X,
Method Chapter 5, 5.4.7.2 The minimum spacing in a straight reach should thus be five (5) to six (6) times Punjab | ® Manual of Irrigation
p3-48 gle lengttl)l Og thf; s the lonath of th Practice |33\ C Z O H %52
onvex bends; 2.5 to 3.0 times the length of the spur - I
Concave bends; equal to the length of the spur W52 BT S
VOL.1 The position, length, and shape of spurs at any site should be determined by physical
Chapter 5, 5.4.7 p5- | model studies.
46
VOL.1 The determination of the angle of the spur with respect to the current axis requires a
Chapter 5, 5.4.7.5, physical model study
p5-57
Construct- | Permission 34 | Chapter VI, The contractor shall not enter upon or commence any portion of | - No description Punjab /Il @ Manual of Irrigation
ion Works Page 14 of 14 the work, except with the written authority and instruction of the Practice (Z1%. Sindh @ Bund
60. The Executive Engineer or his subordinate in charge of the work. Manual 23S\ TZOHEE %38
contractor Executive Engineers will submit the proposal to the Divisions - I
shall not enter concerned to the Secretary, Indus River Commission, through MY % & BHERT D
upon or the Superintending Engineer of the Circle, for the administrative
commence approval of the Indus River Commission
any portion of
the work
Chapter II,
Page 4 of 8
4. Execution
of Works
Construct- | Procedur 35 || Chapter VI, Removal of all trees, shrubs, grass, or other growths on the site | - No description
ion e Page 7-8 of 14 of the embankment
60. The Mark the base of the embankment and the limits of the borrow
contractor pits, and construct the side slopes.
shall not enter All earth for the embankment shall be obtained only from the
upon or borrow pits set out by the Executive Engineer.
commence If a key trench is provided under the embankment, the excavated
any portion of trench must be measured, removed, and backfilled. @
the work The earth shall be deposited and spread in horizontal layers, 6
inches thick, for the full width of the bank
each layer shall be thoroughly consolidated either by ramming,
rolling, or by weighted bullock carts as directed by the Executive
Engineer.
Measurements of earthwork will be taken as far as possible in
the borrow pits.
Site 36 | Chapter VI, Not clearly mentioned. - No description FHELBMEO~Y=a2 T Va2 S
Inspectio Page 7-8 of 14 | *However, permission from the Executive Engineer is needed to Z\CHIB A BRT A D L AL
n for 60. The proceed to the next layer of embankment +2
Work contractor
Accomp- shall not enter
lishment upon or
(Shape commence
inspectio any portion of
n) the work
Quality 37 | - No description - No description
Inspectio A I
n
Acceptab 38 || - No description - No description
ility A L
Criteria
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Manage- Manage- 39 Chapter IX, Pre-abrakani maintenance and ordinary maintenance is stated. VOL.2 Asset management plan (AMP) is introduced. Eﬂ}*ﬁ%#ﬁ‘ 7% Punjab M D~ =
ment Plan | ment Plan Page 1-5 of 5, | *There is no statement on middle and long-term management plan. | Chapter 8, 1.1 p591 Six stages for preparing an AMP framework are the following. 2T NIRRT EINTAN . v ==
Pre-Abkalani The maintenance within a single year is focused on. L. Devise procedures for preparing the AMP and keeping it up to date. F NS CEE AV TS =
Maintenance II.  Prepare a statement of the Utility’s relevant standards and policies. LR
II.  Identify various functions of the Utility and prepare a list of systems under _ ) N
Chapter X ach heading. Each system will comprise several assets. W3O~ =27 /0T MOE DT
pter X, each he g Y p S5 0 T =
Page 1-13 of IV. Collect information on performance and condition of the principal AR A BB TR gd—@
13 components of each system. (Note that performance information relates to a O ELRH 72 05 1 2 BN TR
Ordinary system whereas condition information relates to individual assets). L2 L mHRETD
Maintenance V.  Estimate long term investment covering a 20-year planning period to meet
during shortfalls of performance and condition and to provide for expansion and
Abkalani improvement.
VI. Prepare short term program of expenditure for 5-10 years.
VOL.2 Aim of Asset Management is to increase longevity and sustain utility of the
Chapter 8, 1.2 p592 | infrastructure and an enhanced level of service provision to the water user.
VOL.2 PID's policy in respect of flood protection embankments and spurs is the followmg
Chapter 8, 1.7.2 They are inspected before the advent of flood season every year for assessing their
p601 reliability to withstand flood onslaught.
Their deficiencies are removed before flood season and flood fighting plan is
prepared annually.
As such in ideal conditions there should not exist any deferred maintenance
requiring rehabilitation of this type of infrastructure.
Manage- 40 | - No description - No description FHELbEO~Y=a T VRS
ment BICHP LB T D & o
Cycle + 7
Monitor- General 41 | - No description - No description -
ing of
River
Conditions
Patrol/ 42 | Chapter X, (Patrol During high flood) VOL.2 Chapter 2, The following activities are listed as part of flood preparedness. («?E ZOWNWT
Physical Page 3 of 13 As soon as water comes against a bund, patrolling by beldars | 17 p266 to 267 - Routine Inspections Punjab D~ == 7 /L%, Sindh
Inspection 107. o should commence. Beldars works in pairs with six hour.s shift - Flood Preparedness Inspection Report Before Flood JNo> Bund Manual % &1L T %
Orgamzatl'on The temporary hegdquartqs of the Overs§er, Sub-Divisional - Flood inspections during the flood ko — LREBMC S CRET S
for patrolling Officer and Executive Engineer should be in the centre of the - Flood Damage Report after the Flood - 5
. . o . ge Report after the Floods Z L aHEET S
and duties of active bund line in their charge. - Identification and Prioritization of critical dama; 3 = =] ;
members of One daroga for 8-20 miles of active bund line, depending on N ; ) . 8es L . & % % DY==27) I/%" MhE DT
staff local conditions, is generally to be provided on the annual Inspection l?efore and after flood are described in dgtall in .other chgpter, byt ther§ is A RI7A 2B EICKEIER %
establishment. no description of the concrete method for routine inspection and inspection during T AVENS S,
flood. pﬁﬁ 2N T
SAFETY (Physwal inspection of the bund after a flood) VOL.1 Chapter 8, For inspection before and after flood,
Sindh /1 ® Bund Manual /%, Punjab
EVALUATIO Top Levels 8.2, p8-1 Person in charge: It is the duty of Sub-engineers and sub-divisional officers to see i
N OF FLOOD Unwanted Vegetation and Debris And that the actual section is not very much below the standard laid down in the type M @j‘?" =27 V%#’%H‘E“LT N HAE
BUND Encroachments Chapter 5, 5.16.4, of cross section. HRRAET — L O E DR
11. SAFETY Slope/Section Stability p5-198 Survey team member: A three-person inspection team should be comprised, a RLTWDHHEAZEBENT S Z L
INSPECTION Settlement And leader, hydraulic engineer, Geotech engineer. LT 2
AND Land Subsidence Chapter 5,5.16.8, Inspection Item are the followings.
EVALUATIO Damaged Armour p5-199 i. Top Levels, ii. Unwanted Vegetation and Debris
N, pl1 Flood Wall Damage iii. Encroachments iv. Slope/Section Stability
* Runnel v. Settlement vi. Land Subsidence
*Situation and solution are described. vii. Damaged Armour viii. Flood Wall Damage
ix. Runnels Caused by:
a. Old tree roots b. Solutioning of Soluble Materials

c. Rodent burrows, holes and dens
d. Piping action through foundation alluvial materials.

e. Damage by river flow. f. Erosion by wave action.
g. Ravines caused by heavy rains h. Accidents
i. Vandalism j- Sabotage

*Inspection before and after flood is called “Safety Inspection” in Chapter 5.

(HRRIEA > 5 —F > 7 T
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Inspection 43 | - No description VOL.2 Not mentioned EHELD~=a2T )V TH o
with Chapter 2,4.3.1.2, *Although it is not intended for monitoring, the following sentence is introduced as DOHA RTA L HEBRLTID
Equip- p87 investigation items. “Geophysical investigations: Electrical resistivity/ Cavities, HHZBEMTEHRT S - e ng
ment / weak soil strata and buried objects through Ground penetrating radar.” L
Investi-
gation  /
Exploratio
n
River 44 | APPENDIXI. | No description VOL.1 Chapter 5, About safety inspection, the committee will formulate its inspection/evaluation Sindh /@ Bund Manual (213,
Profile / River *There are contents on the Indus River and vulnerable sites along it. | 5.16.6, p5-198 report and submit it to the owner/requesting authority within 15 days of the Punjab /1 ® Manual of Irrigation
Inspection Conditions However, not organised as a river profile. inspection. Practice |7 35 < R 45 /48
Report / and Flood This report will normally comprise an introduction, the location of the training (B0 DI % MR T = b %
Damage Control works, analysis of design parameters, physical inspection results i.e. observation Heltd 7
Record Measures in and findings, conclusions, and recommendations. -
Sindh
Analysis 45 | - No description VOL.1 Review the design according to the state-of-the-art design methods/procedures, point
and Chapter 5, 5.16.6, out any deficiencies to be corrected and suggest suitable action to withstand the A I
Evaluation p5-198 accepted PMF (Probable Maximum Flood).
Inspection | General 46 | - No description - No description
and Ledger
Bund 47 | CHAPTER Erosion Statement VOL.1 The checklist is instructed. Punjab M O~ == 7 )L Tld,
XIII ABKALANI REPORT(BUND) Chapter 5, 5.16.4, The items of the Checklist listed in Annex-H are Top Width, Top RL,, Side slope, Sindh 1 ® Bund Manual |Z 308k
Periodical Reports on the State of Bund Sluices and Regulators. p5-198, and Annex- HFL, Free board, review on deign parameters, phreatic line development, physical NTWA L5 RBELBmL T,
Reports and Statement of High Flood Levels on Bund Mile Gauges and Free | H, condition, patrol road and section maintenance, unauthorized traffic, slumping or W% F = v 2+ 50ENRE 5
Returns. Board Available During the Abkalani settlement, body materials suitability, heavy seepage, rain cuts, general land BT B = b A2
Position in Line of Defence subsidence, damages to stone or other protections, evidence of compressible or - = *~
APPENDIX Register Showing Incidence of Leaks expansile soils in foundation, evidence of misuse, flood watching and fighting
Vil Report of Leveling on Bunds arrangements, gauges observation system, flood warning and information
2.IR.C. system, analysis of observations.
Forms
River 48 | Chapter IX, Ledger or form is not described. VOL.1 Chapter 5, Ledger or form is not described. Sindh /1 ® Bund Manual CiX, 1%
Channel Page 4 of 5 A full report, together with any proposals considered necessary, | 5.16.9, p5-200 Periodical topo and bathymetric surveys of river channels and khadir (active flood fr L KB EORAER LOHA
98. Inspection should be forwarded to the Superintending Engineer, plain) are carried out every year after flood season. HEHZENT 5 - L AT 2
of river course | *if an unfavorable river course or river set is indicated. Topo survey: extends to about 15000 x afflux feet at upstream and 25000 ft on the PHELDv =T L MEOH
and proposals downstream of barrage. This survey shows the areal placement of river channels, P T L - BLIKHY
for measures their variations, erosions andshoals and changes in the meanders of the river i / =z N
channel. RREFEEHHT HHLENH
)
Punjab M D~ = = 7 /LIL HEDJH
D ORISR ) =2 —
DR LR EDEMZIEKRT 5
L EHET D
Storage 49 | - No description VOL.1 The sub-divisional officer in charge of the barrage has the responsibility of checking Sindh M @ Bund Manual (Z1%, £#
Chapter 5, 5.21, p5- | and initiating all the data records regularly at prescribed intervals. B RFEGRARETALERD
241 *The target record of the above sentence is unclear because it is not mentioned. It 2
seems to be that the target records are those related to the barrage because the PELDv=a T AL ARG S
responsivity person is the officer in the barrage. LA — | R A ] ﬁﬁ UL
DB D D
FRZR B 1 > 5 —F >3 T 2-29
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River General 50 River Ledger or form is not described No description
Ledger
Contents 51 | APPENDIX Erosion Statement - No description Punjab M @ Manual of Irrigation
VIII Date of first measurement. Distance Remining Practice (Z1%. Sindh @ Bund
2.1R.C. AmoW 1t of Erosion Uncroded Manual ZZH L T/ RO
Forms Mlnlmum Beight of free B AlER S D T L A
board during the week +7
ABKALANI REPORT(BUND)
Breach Works in Progress
Leak Health of Establishment
Erosion
Statement of High Flood Levels on Bund Mile Gauges and Free
Board Available During the Abkalani
Ground Level - RL of Top of Bund
High Flood Level Freeboard on actually
Corresponding Discharge at recorded level and extra
Sukkur. polated level
Position in Line of Defence
+ Water Level Diaphragm of sand Trench
HF.L in the Bund
Max. Depth Leak
Min. Freeboard Breach
Date on which water touch Extent of Erosion
the Bund Trace of Seepage
Corresponding Gauge Trace of Wave Wash
Reading at the barrage Issue in Sluice
RL,and width ofthe Top of Expenditure on repair last
Bund and Slope season
Ground Level Special patrol is required
General Condition of Bund during the next season.
Nature of Soil
Register Showing Incidence of Leaks
Location + Method Adopted
Observation time Date of opening leak in
Probable Cause full-width
Plugging/Closing Time Date of refilling
Storage 52 | - No description - No description FhLbD~w=a2T )Y MOED
¥=a T VEZRLTHNAT 2
Z L AT,
Bund Cause of 53 || Chapter IIX, (a) Erosion of the bund by the river itself; Chapter 2 8.1.1, Erosion of the bund by the river itself; [ CHE 2 O JFIK 23, Punjab JH o
Breach Breach Page 1 of 15 (b ) Failure of masonry works, such as sluices and regulators; p219 Failure of masonry works, such as sluices and regulators; Sindh M| & ~==2T7 LD HIZY
131. Causes (¢ ) An uncontrolled leak developing into a breach An uncontrolled leak developing into a breach ZREXNTNS
of breaches (d) overtopping or severe scour of the bund Overtopping or severe scour of the bund
* The most frequent cause of a breach is the development of a leak.
Artificial 54 - No description VOL.2 About conditions for activation of bleaching section Z O H X, Punjab M Manual
Breach Chapter 2 7.1, The location is approved by a committee. of Trrigation Practice (T D FF0# &
p217(242/754) The pre-requisite site conditions are followings. n<Tnd, oA IL, Sindh M

The rate of inflow to the structure is most likely to be more than the
discharging capacity of the structures.

»  The critical / emergency gauge at a fixed location on left marginal bund
or elsewhere has exceeded the limiting value and the river discharge still
rising.

The critical gauge level was already set, but it is desirable to change this value
because it was set more than 40 years ago.

About how to make a breach
There are two ways; Mechanical means and Blowing up the body of the bund
through use of explosives.
Mechanical means is desirable because it is more reliable. The success rate of
explosives is less than 50%.

WITFEE SRR A v R
ANRKIRERR A > RN LD
i EEZLND,
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Immediate 55 || Chapter IIX, The sectional overseer should immediately communicate to the | VOL.2 The sectional overseer should immediately communicate to Sub-Divisional NEIEH~==2 71 & BT
Action Page 1 of 15 Sub-Divisional Officer and Executive Engineer, and the items | Chapter 2 7.1, Officer and Executive Engineer, and the items reported to them is clearly listed on C
132. reported to them is clearly listed in the manual. p217(242/754) the manual.
Immediate The probable route will be estimated. And in the case that The probable route will be estimated. And in the case that important infrastructure
action in the important infrastructure such as Railway and Gas likely be such as Railway and Gas likely be affected, they will be informed.
event of a affected, they will be informed. The Executive Engineer should also immediately inform the higher staff and then
breach The Executive Engineer should also immediately inform the should make a report.
higher staff and then should make a report. To prevent the breach from widening, a groin should be constructed.
To prevent the breach from widening, a groin should be
constructed.
Closure of 56 | Chapter XII, One method of closing with a ring bund is explained in detail. VOL.2 One method of closing with a ring bund is explained in detail. NEIZE T DO~==2 T )V TRH LT
Breach Page 4 of 15 Chapter 2 8.1.3,
137. One p220(245/754)
method of Chapter 2 8.1.7,
closing a large p222 to 229(247 to
river breach 253/754)
Sindh Punjab =i SV
NHR | TR ) MR | N I RS XE RIS
Definition | Definition 1 Chapter I, J 2T 7 18 VOL.2 : T8 N TEERS LD~ =T LT I
of a Bund Glossary of LK O T & 5 5k B BRI 257 5 728 Chapter 2 3, p185 Bk DR L. Pk ORI L O R OBIEE & L CHEET 5720, R DK 0 B -4 % (25
terms used in Bl D LOR L ERSNT
connection W5,
with River
Bunds in
Sindh,
Page 3 of 15
Standard Crest 2 | ChapterV, Main Bund: 20 ft(=6.1m) VOL.2 Marginal Bunds: 25 ft(=7.6m) (Jz/5)/30 ft(=9.1m) (£ F L) NP =TT LY IRWIE %
Shape of a | Width Page 13 of 18 Trench Bund: 10 ft (=3.05m) Chapter 2 4.3.1.3, Bunds Protecting Strategic locations: 25 ft(=7.6m) (5% /)*)/30 ft(=9.1m) (2 F L BELTWS
Bund 41. Standard pl87to 189 W)
sections or Bunds along open reaches of the rivers:: 20 ft(=6.1m) (Fz/N)/25 ft(=7.6m) (& F
type designs Ly
ofbund *F/MEIX, BIE FFC IZX > THESNTWND R T A—=FTh D | 40 FHE
FER TV, EE LUWMEIL, Punjab M K A RERIGEE 2 S < HEES
T A=A,
Side Slope | Riverside 3 Chapter V, Bund: 3:1 VOL.2 THRED I Sindh N TiX, # A 72 LIt
Page 13 of 18 Medium Bund: 3:1(5 & 8 ft 205 12 f) 5 4:1(#1 & 12 ft 2> | Chapter 24.3.1.3, Marginal Bunds: 3:1(f%/]>)/4:1(Desirable) B o S N2s U T # e 2 Afd
41. Standard 5 13 ft) p187to 189 Bunds Protecting Strategic locations: 3:1(F/N/4:1(£F L) DHEEINTWS.
fecEc();;sSio;S High Bund: 3:1(/& & 12 ft 225 13 f)7~ 5 4:1(/ &S 13 ft AE) Bunds along open reaches of the rivers: 3:1(F/N/3:1(ZF L) PR T 72 L& A 7 OB PH
Oyfpbund g T H Y iE. BB h 300D 4
- Marginal Bunds: 2:1(#%//»)/3:1(Desirable)
Bunds Protecting Strategic locations: 2:1(Fz/N)/3:1(2F L)
Bunds along open reaches of the rivers: 2:1(Fc/N/2:1(2F L)
Landside 4 | Chapter V, Bund,: 3:1 /pE72 L VOL.2 Chapter 2 Marginal Bunds: 2:1(&/N/3:1(ZF L) INEOARIZESL B HIE T
Page 13 of 18 Medium Bund: 3:1 /NEE 72 L 4.3.13,p187to 189 Bunds Protecting Strategic locations: 2:1(F/)/3:1(2E L) INBEED IR EAELIX, Sindh M T
41. Standard High Bund: 2:1(R8i~/]NE¥), 6:1(/NE~FR I i) Bunds along open reaches of the rivers: -/2:1(2F L) 1% 3:1, Punjab M Tl 2:1 25 3:1.
sections or VOL.2 Chapter 2 JNEE: 6:1
type designs 6.2.4, p205 to 20
of bund
Berm 5 Chapter V, High Bund VOL.1 Chapter 5, H/[\B¥(Pushta) (FH)1L. KERAEZ BRSO TZDICEIT B 5, M&1% Sindh JHJNC 5ft, Punjab M
Page 13 of 18 I fRE7: L 5.4.9.8, p5-69, ARELABIE, BB O S E R THROKE L ANt b2 7 14— TIRKEL AR E N —F % &
41. Standard Bfil: Sft(=1.53m) VOL.2 Chapter 2 FFICdhY D73 Eb a4 74— hOREIOLETEDN TV ALENRD S SIZRESNA TN
sections or *8 to 9 ft below the top depending on the front slope 6.2.4, p205 to 206
type designs
of bund
FRBRIE 1 > 5 —F >3 T —
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Freeboard 6 | ChapterV, Main Bund: 4 ft(=1.22m) VOL.2 Marginal Bunds: 6 ft(=1.8m) (F//7)/ 7.0 ft (=2.1m) FE 72 1E0HTIZ L » TIRIE S Punjab JN DAED A K E V.
Page 5 of 18 Trench Bund: 2 ft(=0.61m) Chapter 2 4.3.1.3, NEFOWFRIARE WS (EE LW Z@H# AL, Sindh N Bund
33. Freeboard | * iEZ?li{iﬁ E@%ﬂﬁ’%&;%%@ﬂdﬁhﬁ%) DA DRLIEIZRS | p187 to 189 and Bunds Protecting Strategic locations: 6 ft (=1.8m) (/]7)/ 7.0 ft (=2.1m) F 721X Manual] 7% 2008 FEZFAT S 4L,
(P;;lgastle; ?)/f’ 8 T LHEU R R eFEEBERICAND Z L, Sl;gttir;(,)g.ll, I Lo TIRES NI FOWTINAREVS (BELW) Puunjab & Manual for\lrrigation
41 Standard VOL. 1 Bunds along open reaches of the rivers:\6 ft (=1.8m) (F/]N)/ 6.0 ft (=2.1m)o FE 7= Practice | 7% 3010 FEOWIKE D
sections or Chapter 5’ 5.4.9.2, li%dﬁ“ﬁ:c}:Of&ﬁéhf:jf@b\j—hﬁ)j{%l/\ji(%i l/l/\) 2017 ﬁzazﬁfﬁéhf:f:&) &/EE\%)
type designs p5-60, X IN IEAT AN na
of bund RHE= WO S B + RO E + N0 +1.0ft
HEOFDH EiF @, BORE I OFBO BN Z2HE FIERZET O Tn5,
Extra 7 | Chapter VI, Normal: %FHE S D 12 1/2 % - FLil 7 L Punjab #1{® Manual for Irrigation
Embankm Page 3 of 14 AT L= =Ty har—F—: ZFHEID 61/4% Practice Tl Sindh D~ == 7
ent 33. Method of |« yf- | & i 2 AT B 72 NOBPIHESNTZOEA %
good BT 5 = & T 2
construction
Alignment 25. N—T1%, BEMOREND OZEMEHERT D72 | VOL.2 BOKEREREBAIL, WEIT3 50 b DGl 22 BERE T, )1 OREITHR & SEATIC WEIL B DRA L 22X R
Consideration 2. BEAFEERA D O+ TN TV D BN B D Chapter 15.5.2, BlE T 2MERHY 7, fBIZEREYTTND
s Governing N—TE, 3 A N ER NI, Rl E RS %7 | P2 BT, R TEOMB, 427 T A NT 7 F ., BROHME TS REIRT T4 A2 Mk B
Aligament Wz, LELL EICEER R R T <& TR A—HIZ k% IO G DR IER B~ 28
ofBung (R = 2 b, KEORAT & FERC, 3 5h s R BEBIZRS AT, TR, =7 R TAARIC R SRENLE | SOV TOEEE LY 5 4%
Lo TREMZRT W55 ERH 5 B D,
BB, MO L 2[R RERT S0 HEEL, BRI ABET 572012, ERAICIR - TIGF 72 ATk % f/ R
W2, O Y Ao AR E LW Iz 52 &
Quality Material Desirable 8 | Chapter VI, BRAX, JFAIE LT, 8®BEAIZI - T, F3 203 I | - AR L Punjab M ¢ Manual of Irrigation
Control Material Page 1 of 14 RHOE Y ML ELND T TEHFEEIND Practice (Z{%.Sindh JH D~ == 7
51. Requisites 1 LR 1 DA TEREIA(G0~40%) EIRAT 5 2 EMZRE L NOBBICHESNTZ OHEE %
of suitable R BB L EHRT S,
bt | LB OB, kK L B R 5 2 L7 A
LR ZBE <,
Available | 9 | Chapter VI, © O WRE 6 A T DES ORETEE) D 85%. TV b 10%. | - e L
Material Page 1 of 14 F5+ 5%
52. Relative S LETEN VA, SRR T Ty FThBD, KX
Merlts of ' 2o I T 78 A B
e S | B SR A S AR : B 5070%, KL 30-50
Building. * I 72 TR A AL
0—A(EE 6 A FDIES OREHHTE) : 7D 30~50%,
b b 30~50%, bt 20%Ai,
A S D L LEWRF LA ERN
KW= T H) W 5%, v b 40%. Kt 55%
HESHIHET R WIEEEIRE . DX 9 2 h TR
NETIERWY
Construct- 10 | Chapter VI, BB S BT _ToRITE, TRToOM, B, H, |- FdZe L
ion Page 10 of 14 DD ED & > TR B 72
Method 60. FEL SRPRIBICH LT RS 6 A 2 FOAEFITKT S
Specifications ns
oriahwork | L co R, HRBTERE 2 1 L F LTI
Embankment. VUESAEAN [l £
B—Y T ERHICT DI, BEEIN 6 4 F LU
TOY =B THLVNENDD
AIDENRT 7Y T 0 T V=7 720132 O F 03
RBTDLIICHEBIEEINDIET HLWEEREE L T
IFR 5720
Degree of 1 |- oEiZ L - FLdZe L ELLD~v=a7 b oED
Compact- Va7 ST I DT A
ion

T AEHHT S 2 L B HETS
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Service 12 | ChapterV, - RS TN - oL - PHLLDv=aT AL flDFED
Road/ Page 18 of 18 | - 4P CIZAFDLBITH TSN TE LT, 7 = U ADUMLE T =a T MIESNTIOT A
Maintenan 50. Fencing. <, FAEBIT D - L AR 2
ce Road
Safety General 13 | - o L - FoEe L -
Evaluation
Slope 14 | Chapter V, W IR DRRE SN TEY . H WD EM T TOZLENM | VOL.1 Chapter S, - BHEZEMMATIE, AT A AE - T @H v a y AEEEET L2 | - YU PO =2 7 i R
Stability/ Page8of I8 | 21 T 5%, 5.4.9.6, p5-62 YEa— A=V T7 =T EERLTEITEND TP TN~ =2 T OB
Slip Circle 37. Stability  BEREEIE TR OM Y ESNTIOTATLEEDD
of Section. LS OIAR T LR S
2 HEES B, BRI, KA T oo WEBERERA . —HlERERE, FEAK
FRECk

3R EHKAL & ARAKAL

432 & IR KT

5E% o F#iE

6. MR o E

FHEIL, 2 DDEIR B R FH T A — & OO BN 7o Wik CHAT &
na

1. IR =T v 3B ER L,

2. JEOVEEIL, BREeCBEIEH L-aozTn & EbiteETveEns
PG TED) . TRB(EIIERKT)) . THEE)

BN ORI (E 713K B A BL) O E 1T, Casagrande D L& H LT,
FREHIK LU T ORI 2 BE R L TRES LD

MEAKER,  TRIBEDKE) & TEE»SDL0REES ] hHRD 55
EEN BRI, RO 4 SOBEBEREMEICONTHONE D, )ERE,
H)RREF AL T HIREE, i) KL TR, iv)5eUc f o 7 o # < Bia
MHELTWET,
FNEERE FTRIFLET, S -
Minimum safety factor

Condition Without =
| earthquake ‘ With earthquake ‘
' During and end of construction ) 1.4 | 1.2
Rapid river draw-down | 1.3 | 1.1
River low flow level | 1.2 | 1.0
Design flood | 1.5 1.2
Erosion 15 || Chapter IV, - T#IX. erosion ordinates 3 AR AR & RZp X AAlEL . 2 | VOL.2 © RENEFMET 2 B OWTIIREA 2 L, L, BIEESOREES |- Y RMOARY R~v=2T7 1T
Page 3 of 15 DDiffET % erosion ordinates [ CIRFFT 5 148235 5 #i | Chapter 2, 5.3, p190 ERTHINL TN D, Iy TINOFESER ~ =
20. Cuting of | gy o JRPTEE, PERUETE, MTYEE, BEOATATOWREOES 20 o0 | 2 T ACESW CHRIBIRE FE
rosion .mes - Where distance between | Distance between tw o. @ﬁ‘c”ﬂq E[ﬁéifji{£f§+% L/\ I?E’]*U&ﬁ%fﬁ)ﬂ bfﬁagi bb\%%’%@?ﬂff @/E\MSE/J fiﬁ{f%gﬂﬁﬂﬂqé Z k
and Spacing : : : b
of Erosion Bund and pucca edge is consecutive ordmates | 5 et k 75}12&%4% é j,L_,C W 5 . }’d")j:ﬁllj:féj‘ é
Ordinates. Above Sukkur 210 3 miles 1 mile apart : IFEXFE fmﬂﬂl@@ﬂf?&ﬁéﬂé%@Tﬁﬁ?ﬁ%fﬁﬁ/ﬁ%?ﬁé:ﬁﬁ‘ . /\D:/“/\"V jd‘|‘|0)‘7:17/Vﬂ:Li\
1to 2 miles ' F)Ial."g llll.lc part River gradient Material Recommended method | U RMNO=aT DX S
Lessthanamile Onc furlong apart Very mild Sand and silt -L thod (1930 - N
Below Sukkur 2103 dl S Y Femp— I o o 'magc';y”:ﬁeem‘j%“gdm) \ RGO FiEEsE&H 5 L
W Kur &0 Jmules INO ordunates P i | NE
1 to 2 milcs Halfa mile apart Usléaéﬁy;g;qwhon s W %‘f*ﬁ'ljéj- ZD
| Less than a mile One furlong apart -Blench equation (USBR,1969)
s - ot e N PR -Molesworth and Yenidu 1
pucea bank @Uﬁmﬁﬁl 3’000 7 4= ]\ ﬁ{ﬁ@%/ﬁ\bi‘ lOOp bund Mild (incised) Gravel, sand and silt | vLaUcz;":l?élh;JUQ;SI) I
P N N -Ingli hod (1940
%T%%j— ‘73 M\Eﬁ) 5) 6 - “L‘Iasc:yes‘ Oeqija!lo; (Expanded by
USBR, 1984)

- Blench equation (USBR,1969)
- Neill equation (USBR,1973)
| | -Molesworth and Yenidunia equation
Steep Gravel and coarse | - Blench equation (USBR 1969)
sand -Malesworth and Yenidunia equation
- Farraday and Charlton equation
- Brown formula
Very steep Gravel and boulders | - Brown formula
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AER | CPRA ) MR N T i TP % i TP
Seepage Permeabi | 16 | - FlifkZe L VOL.2 EEOREEETRT 272010 ROERET A MYy MR-V 7R YU RO R =aT i
Control lity-ty Chapter 2, BEE L CHET HLEND D, WRM OB KIME/BISH B E A A D X Yy TN O R~ =
Inspectio 6.2.3, p204 T P /R SRR 0, 2 TSN T ZOEB &
n 35 L aHET 2
Seepage 17 4 - RLARZR L VOL.2 KEAELT, R BODICERZHE L T D, KEAEDO—MHK Vv RMONY Re=a T Vi,
Analysis Chapter 2, BB, BBEOMEIC L > TR, @FIT 61 LBETD RV v THMOEBER~= =2
6.2.4, p205 to 208 KERAFIL, DS FHLTHRL L 2t FIChANELD TID XN AN REENSD
RERAEREA T CE I 25603, KIEDEARR LY kg4 7 ¢ — BFEEBNT 5 L 2RSS
I O e/ N TE D 0 B
18 |- o L VOL.1 HEBIZ XD X, ACERY & TBE Y O S0%IKIK 2 FHEIRIR S h Ty ROy Re=a 7 Vi,
Chapter 5, %o To AW KB DSV ¥ T OffIL, OBE, K = 0.08g, $HE = NP TNO~ =2 T VO
5.4.9.6(f), p5-66 0.04g. HIZE SN CZ OEA Z#H9
INHOHENE, AT A ADELIIERT S LT eaRBOLET
Open Basis Earthquake fEIZ K 208 A, FrE OB 2 Higs v — o e
WZESWTERHAINS
Improvem | Slope 19 | Chapter XI, BIFIRR % 7 N —F B T D DEIEOPEIR - FLHZ L Ny Y v 7 M D Manual of
ent of a | Stability/sl Page 6 of 17 Y @A Mangli or ring Irrigation Practice I, ¥ M@
Bund ip Circle 125. Slips and HIERA~D K L— ok WU R=a T VT TR K
their treatment BHELENTHEIT 5 &%
< BEIOLET,
Erosion 20 | Chapter XV, | mokiflEfmo=7m VOL.2 TRE 7R ERET & A S MEISRIR & S —F B 72012,
Page 1 of 4 i E DR EIT RIS E PR SN D RGEKOF R, Zhic | Chapter2,5.3,p190 BRI Y —F E i 5 — OO FIZFERH O XK A

156. Necessity
of stone spurs

karrnozru L oS EESDRHE

ARN—=VEyF T v LA, ZAZ v R, KElO L D 22 R5E

and stone

apron

Appendix V e VOL.1 Gabion: AR RIS TWD

Miscellaneous A NEENLES Chapter 5,4.5, p5-41 Studs: FEARMPZRFRITEHEH SN TV B, BEIOEFHIGHEH I T\ a
River Works., A HL A 4 Chapter 5,4.8, p5-57 W

Page 2 of 12 Bandelling % Chapter 5,5.6, 3-86 | . Sione Apron: BEARIE S CUiiiz: &7 & HIROH L 2 W ET 5 72 b 0 FLfE

2. Revetment

* RN TEBEARER T 7 g v & LT ERITEREHFIED
THEHAR L TRENTWNS

Chapter 5, 5.7 p5-93
Chapter 5.5.8, p5-86

MIZREREFIEN RSN TS

Stone Pitching: ¥tk & P EIZIE DWW TR S EMBLZIRET 5720 D BAREY
RRFFHIEDNRENR TN D

Geotextile Filter: i A FIZAVITS WIEEIL, ROV IZTATIFRAZA LT
AN —FERATE D, MBHIET 2 BEMERTE SN TN D,

VOL.2 TEHEfRE OS2
Chapter 2, Khaji Mats, Longitudinal Stakes and Bushing
6.2.6 ,p208 Fascine Covering, Protection (MUHARI & Sind M C
Pilchi Rolls, FEIEH TV D),
- Pilchi Pitching (&%)
RO BRI OWTIEE L STV,
ok BARAY IR R R T IE IR S TR0
VOL.2 kiR (TEAH)
Chapter 2, Brick Pitching Cement Concrete Paving
6.2.7 ,p212 Dumped Stone Rip-Rap Asphaltic Concrete
Hand placed Rip-Rap (Stone Porous Concrete Slab
Pitching) Protection Digest.

Soil Cement Cover

*EPRD BIIC OV TIZE R SN TR,
** BARRY 73R 3 iR S Tunzen

WIZEBIIT 2 EERH D
fi~v==a7 e MEO~Y=a
TV E BB BRI e 3k Tk
ZEML, T RTORHEIZHONT
EEFIEETRR T D 2 & A HELE
75
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Seepage Types of | 21 | ChapterV, TN 72 % LR R D8 E VOL.2 FEREDORTE RO R WD~ ==
Control Improve Page 7 of 18 v RN R HE W I oD 36 Chapter 2, 5.5, p204 LRSS MR 0O TR E L 7 L ClREE
(Newly | ment 35. Piping VEREEDNNKIZZ T M aiEn s vy ROy Re=a T e
gymmﬁ Methods REFE K EEAEEY) RIS D DR T A NV —E TR VAT R R 2 A X, NP 7 D Manual of
IVIE Irrigation Practice (23D < ZEA#IZ
VBT U 7= A BT 55t A BNTEDD L
*,E\%E‘chﬁnxﬁrﬁ/f IRER TR EHERT
VOL.2 HRED L ELLDOMD~=aT v o
Chapter 2, 6.1.1, Cut off trench Pressure relief wells EDOHA R4 E2SHRL T
pl9l1 Riverside impervious blankets Landside seepage berms B BINTRE T A ML BN
Pervious toe trenches »5
*The concrete design method is not described
VOL22 AR DR %
Chapter 2, 6.1.8 to Pervious Toe Drain Inclined Drainage Layers
6.1.13, p195 Horizontal Drainage Layers
*Z D 3 DORE OB EHEAKM OfLE
Existing 22 | Chapter XI, BRI & N —1 B EIEOYLE VOL.2 Chapter 2 R ZE 5125
Bund Page 6 of 17 *PEFZ DR DB SR EIC OV IS L S Tun iy || 6.2.4, p205 to 206 [ 35 /N Same as above
125. Slips and
their treatment
Earth- 23 | - RLARZR L - RLZR L
quake
Revetment | General 24 | ChapterI, H. LUH, FERITEA S NERIIFREOMEBEZ —EDEIE | - a7 L
Glossary of | THTr LD v F o /g
terms used in
connection
with River
Bunds in
Sindh
Page 11 of 14
Material 25 | Appendix V, WAED VOL.2 {fﬁ{% H# (S 2XE) The main difference between them is
and Page 2 of 12 Burnt Brick masonry pitching Chapter 2, 6.2.6, Khaji Mats, that the only Panjab manual states
Structure 2. Revetment Brushwood pitching including alternate layers of earth p203 Fascine Covering, the introduction and the standard
Mubharis, single or double Pilchi Rolls, cross section of gabions and the
Lai groynes (single) Longitudinal Stakes and Bushing Protection (termed as MUHARI in Sind concrete design method for stone
Lai mats including fixing Province), pitching.
Date mats including fixing Pilchi Pitching (Revetment) It is desirable for the Bund Manual
T AL NEEAL A *fxﬁﬁ% LLTRESHTWA LD &R in Sindh to additionally describe the
*%\ B A FOHAERPEE HFIEICHOWTITRH I LTV AR **Specification and design methods for each type are not mentioned. above items.
VOL.2 LR (TEATR)
Chapter 2, 6.2.7, Brick Pitching Cement Concrete Paving
p212 Dumped Stone Rip-Rap Asphaltic Concrete
Hand placed Rip-Rap (Stone Porous Concrete Slab
Pitching) Protection Digest.
Soil Cement Cover
*Same as those described in the improvement for erosion.
**The specification and design methods for all types except for stone pitching are not
mentioned.
VOL.2 Vegetation
Chapter 2, 6.2.7, *This assumes trees in front of the bound at a distance of 10 ft from the toe. Same as above
p212
VOL.1 Gabion
28Chapter 5, 4.5, *Basic shape is introduced. Same as above
p5-41
Safety 26 | - HER L - No description Both are recommended to describe
Verifi- about manuals in other countries.
cation
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Structural | Slope 27 | Chapter V, 3:1 B 2:1 VOL .2 Marginal Bunds (protected): 2:1 (Minimum)/3:1 (Desirable) The contents in both are almost the
Design Page 9 of 18 ARV A DY TS R EERT AEA . 1EAET 3:1 75 | Chapter 24.3.1.3, Bunds Protecting Strategic locations (protected): 2:1(Minimum)/3:1 (Desirable) same.
37. Stability 2:1 ICAABNCTE BEEE R 5 p187 to 189 Bunds along open reaches of the rivers (protected): 2:1 (Minimum)/2:1 (Desirable)
of Section *Same as those described in the bund shape.
Founda- 28 - FhE e L - No description Both are recommended to describe
tion about manuals in other countries.
Foot 29 | Chapter XV, BRSO AT a1 VOL.1 Stone Apron The Bund Manual in Sindh has
Protectio Page 1 of 4 HEEOREEIREICESX PRI N B RIEFKOFHE, Chapter 5, 5.6, p5- *Concrete design methods for determining the shape and material based on scour larger design value for the same
n 156. Necessity | zn |z 13 FO=T Y DEILEIDE, 86 depth, flow velocity, and so on are mentioned. scour depth, although the calculation
of stone spurs **Same as those described in the improvement for erosion. methodology for the scour depth
and stone differs.
apron Since the Bund Manual in Sindh is
easy to understand, the Manual of
Irrigation Practice in Punjab should
modify the writing style with
reference to the Sindh.
Spur Site 30 || Chapter XV, The location where a loop bund is needed, but no available land. VOL.1 The location where the following are required. The Bund Manual of Sindh
(Stone Condition Page 1 of 4 *Where the edge of the pucca bank is less than 3,000 ft. proposals | Chapter 5, 5.4.7, p5- Creating slack flow to silt up the area in the vicinity. mentions that a spur is installed
Groyne) 156. Necessity | for loop bund should be sent in at once. 46,5.4.7.5, p5-57 Protecting the riverbank by keeping the flow away from it. when the available land is limited.
of stone spurs
and stone
apron
Chapter IV,
Page 3 of 15
21.
Instructions
regarding
pegging and
measurements
of erosion
ordinates
Basic 31 | - No description VOL.1 The typical cross-section is the following. It is recommended for the Bund
Shape Chapter 5, 5.4.7.4, »  Crest width =30 ft Manual in Sindh to state this item
p5-49 »  Sideslopes - Shank =3H:1 V based on the Manual of Irrigation
»  Side slopes - Head = 2H:1V Practice in Punjab.
There are 10 types of spurs; 1. Bar spur 2. Mole-head spur 3. Hockey spur 4.
Inverted hockey spurs 5. T-head spur 6. Sloping spur 7. T cum hockey spur 8. T
cum hockey-sloping spur 9. J-head Spur 10. Guide-head spur
Material 32 || Chapterl, Stone VOL.1 Compacted gravel and sand with 6 inch thick for crest protection The contents in both are almost the
Glossary of A stone groyne is called a spur Chapter 5, 5.4.7.4, *The necessity of stone protection for other parts is mentioned but the requirements same.
terms used in p5-49 for those is not mentioned.
connection
with River
Bunds in
Sindh
Page 6 of 14
Design 33 || - No description VOL.1 The general recommendations for spacing are introduced as follows. It is recommended for the Bund
Method Chapter 5, 5.4.7.2 The minimum spacing in a straight reach should thus be five (5) to six (6) times Manual in Sindh to state this item
p5-48 the length of the spur. based on the Manual of Irrigation
Convex bends; 2.5 to 3.0 times the length of the spur Practice in Punjab.
Concave bends; equal to the length of the spur
VOL.1 The position, length, and shape of spurs at any site should be determined by physical
Chapter 5, 5.4.7 p5- | model studies.
46
VOL.1 The determination of the angle of the spur with respect to the current axis requires a
Chapter 5, 5.4.7.5, physical model study
p5-57
FRBRIE 1 > 5 —F >3 T —
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Construct- | Permission 34 | Chapter VI, + The contractor shall not enter upon or commence any portion of | - No description It is recommended for the Manual of
ion Works Page 14 of 14 the work, except with the written authority and instruction of the Irrigation Practice in Punjab to add
60. The Executive Engineer or his subordinate in charge of the work. this item based on the Bund Manual
contractor Executive Engineers will submit the proposal to the Divisions in Sindh.
shall not enter concerned to the Secretary, Indus River Commission, through
upon or the Superintending Engineer of the Circle, for the administrative
commence approval of the Indus River Commission
any portion of
the work
Chapter II,
Page 4 of 8
4. Execution
of Works
Construct- | Procedur 35 || Chapter VI, Removal of all trees, shrubs, grass, or other growths on the site No description
ion e Page 7-8 of 14 of the embankment
60. The Mark the base of the embankment and the limits of the borrow
contractor pits, and construct the side slopes.
shall not enter All earth for the embankment shall be obtained only from the
upon or borrow pits set out by the Executive Engineer.
commence If a key trench is provided under the embankment, the excavated
any portion of trench must be measured, removed, and backfilled. Same as the above
the work The earth shall be deposited and spread in horizontal layers, 6
inches thick, for the full width of the bank
each layer shall be thoroughly consolidated either by ramming,
rolling, or by weighted bullock carts as directed by the Executive
Engineer.
Measurements of earthwork will be taken as far as possible in
the borrow pits.
Site 36 | Chapter VI, Not clearly mentioned. No description Both are recommended to describe
Inspectio Page 7-8 of 14 | *However, permission from the Executive Engineer is needed to in reference to manuals in other
n for 60. The proceed to the next layer of embankment countries.
Work contractor
Accomp- shall not enter
lishment upon or
(Shape commence
inspectio any portion of
n) the work
Quality 37 | - No description No description
Inspectio Same as the above
n
Acceptab 38 || - No description No description
ility Same as the above
Criteria
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Manage- Manage- 39 || Chapter IX, Pre-abrakani maintenance and ordinary maintenance is stated. VOL.2 Asset management plan (AMP) is introduced. Long-term maintenance plan is
ment Plan | ment Plan Page 1-5 of 5, | *There is no statement on middle and long-term management plan. | Chapter 8, 1.1 p591 Six stages for preparing an AMP framework are the following. introduced only in the Manual in
Pre-Abkalani The maintenance within a single year is focused on. VII. Devise procedures for preparing the AMP and keeping it up to date. Punjab, but it is difficult to develop
Maintenance VIIIL. Prepare a statement of the Utility’s relevant standards and policies. the plan based on it.
IX. Identify various functions of the Utility and prepare a list of systems under it is recommended for the both
Chapter X, each heading. Each system will comprise several assets. manuals to additionally describe the
Page 1-13 of X. Collect information on performance and condition of the principal concrete methods for management
13 components of each system. (Note that performance information relates to a plan with reference to other
Ordinary system whereas condition information relates to individual assets). countries guidelines.
Maintenance XI. Estimate long term investment covering a 20-year planning period to meet
during shortfalls of performance and condition and to provide for expansion and
Abkalani improvement.
XII. Prepare short term program of expenditure for 5-10 years.
VOL.2 Aim of Asset Management is to increase longevity and sustain utility of the
Chapter 8, 1.2 p592 | infrastructure and an enhanced level of service provision to the water user.
VOL.2 PID's policy in respect of flood protection embankments and spurs is the followmg
Chapter 8, 1.7.2 They are inspected before the advent of flood season every year for assessing their
p601 reliability to withstand flood onslaught.
Their deficiencies are removed before flood season and flood fighting plan is
prepared annually.
As such in ideal conditions there should not exist any deferred maintenance
requiring rehabilitation of this type of infrastructure.
Manage- 40 | - No description - No description Both manuals are recommended to
ment describe with reference to manuals
Cycle in other countries.
Monitor- General 41 - No description - No description
ing of
River
Conditions
Patrol/ 42 | Chapter X, (Patrol During high flood) VOL.2 Chapter 2, The following activities are listed as part of flood preparedness. About Patrol
Physical Page 3 of 13 As soon as water comes against a bund, patrolling by beldars | 17 p266 to 267 - Routine Inspections The Manual in Punjab s
Inspection 107. should commence. Beldars works in pairs with six hours shift - Flood Preparedness Inspection Report Before Flood recommended to describe the patrol
Orgamzatl.on The temporary hea.dquartqs of the Oversc?er, Sub-Divisional * Flood inspections during the flood structure w1t'h reference to the Bund
for patrolling Officer and Executive Engineer should be in the centre of the Manual in Sindh

and duties of
members of
staff

active bund line in their charge.

One daroga for 8-20 miles of active bund line, depending on
local conditions, is generally to be provided on the annual
establishment.

- Flood Damage Report after the Floods
- Identification and Prioritization of critical damages
*Inspection before and after flood are described in detail in other chapter, but there is

no description of the concrete method for routine inspection and inspection during
flood.

About physical inspection

SAFETY
EVALUATIO
N OF FLOOD
BUND

11. SAFETY
INSPECTION
AND
EVALUATIO
N, pll

(Phys1cal inspection of the bund after a flood)

Top Levels

Unwanted Vegetation and Debris

Encroachments

Slope/Section Stability

Settlement

Land Subsidence
Damaged Armour
Flood Wall Damage

Runnel

*Situation and solution are described.

VOL.1 Chapter 8,
8.2, p8-1

And

Chapter 5, 5.16.4,
p5-198

And

Chapter 5,5.16.8,
p5-199

For inspection before and after flood,

- Person in charge: It is the duty of Sub-engineers and sub-divisional officers to see
that the actual section is not very much below the standard laid down in the type
of cross section.

Survey team member: A three-person inspection team should be comprised, a
leader, hydraulic engineer, Geotech engineer.
Inspection Item are the followings.
i. Top Levels, ii. Unwanted Vegetation and Debris
iii. Encroachments iv. Slope/Section Stability
v. Settlement vi. Land Subsidence
vii. Damaged Armour viii. Flood Wall Damage
ix. Runnels Caused by:
a. Old tree roots b. Solutioning of Soluble Materials
c. Rodent burrows, holes and dens
d. Piping action through foundation alluvial materials.
¢. Damage by river flow. f. Erosion by wave action.
g. Ravines caused by heavy rains h. Accidents
i. Vandalism j- Sabotage
*Inspection before and after flood is called “Safety Inspection” in Chapter 5.

Both manuals need to introduce the
patrol items with reference to
guidelines in other countries.

The Bund Manual in Sindh is
recommended to add the missing
items such as responsible person and
survey team composition with
reference to the Manual in Punjab.
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Inspection 43 - No description VOL.2 Not mentioned It is desirable for both manuals to
with Chapter 2, 4.3.1.2, *Although it is not intended for monitoring, the following sentence is introduced as additionally introduce this item with
Equip- p87 investigation items. “Geophysical investigations: Electrical resistivity/ Cavities, reference to guidelines in other
ment / weak soil strata and buried objects through Ground penetrating radar.” countries.
Investi-
gation /
Exploratio
n
River 44 | APPENDIXI. | No description VOL.1 Chapter 5, About safety inspection, the committee will formulate its inspection/evaluation It is recommended for the Bund
Profile / River *There are contents on the Indus River and vulnerable sites along it. | 5.16.6, p5-198 report and submit it to the owner/requesting authority within 15 days of the Manual in Sindh to incorporate the
Inspection Conditions However, not organised as a river profile. inspection. description of Inspection Report /
Report / and Flood This report will normally comprise an introduction, the location of the training Damage Record based on the
Damage Control works, analysis of design parameters, physical inspection results i.e. observation Manual of Irrigation Practice in
Record Measures in and findings, conclusions, and recommendations. Punjab.
Sindh
Analysis 45 | - No description VOL.1 Review the design according to the state-of-the-art design methods/procedures, point
and Chapter 5, 5.16.6, out any deficiencies to be corrected and suggest suitable action to withstand the Same as the above
Evaluation p5-198 accepted PMF (Probable Maximum Flood).
Inspection | General 46 | - No description - No description
and Ledger
Bund 47 | CHAPTER Erosion Statement VOL.1 The checklist is instructed. The Manual in Punjab s
XII1 ABKALANI REPORT(BUND) Chapter 5, 5.16.4, The items of the Checklist listed in Annex-H are Top Width, Top RL,, Side slope, recommended to add ledgers such as
Periodical Reports on the State of Bund Sluices and Regulators. p5-198, and Annex- HFL, Free board, review on deign parameters, phreatic line development, physical those listed in the Bund Manual in
Reports and Statement of High Flood Levels on Bund Mile Gauges and Free | H, condition, patrol road and section maintenance, unauthorized traffic, slumping or Sindh in order to clarify what needs
Returns. Board Available During the Abkalani settlement, body materials suitability, heavy seepage, rain cuts, general land to be checked.
Position in Line of Defence subsidence, damages to stone or other protections, evidence of compressible or
APPENDIX Register Showing Incidence of Leaks expansile soils in foundation, evidence of misuse, flood watching and fighting
Vil Report of Leveling on Bunds arrangements, gauges observation system, flood warning and information
2.IR.C. system, analysis of observations.
Forms
River 48 | Chapter IX, Ledger or form is not described. VOL.1 Chapter 5, Ledger or form is not described. it is recommended for the Bund
Channel Page 4 of 5 A full report, together with any proposals considered necessary, | 5.16.9, p5-200 Periodical topo and bathymetric surveys of river channels and khadir (active flood Manual in Sindh to add the
98. Inspection should be forwarded to the Superintending Engineer, plain) are carried out every year after flood season. inspection and survey items of
of river course | *if an unfavorable river course or river set is indicated. Topo survey: extends to about 15000 x afflux feet at upstream and 25000 ft on the erosion and bathymetry.
and proposals downstream of barrage. This survey shows the areal placement of river channels, Both manuals need to describe
for measures their variations, erosions andshoals and changes in the meanders of the river concrete methodology for inspecting
channel. with reference to other countries
guideline.
The manual in Punjab is
recommended to expand the area of
river course inspection and erosion
not to limit the area around the
barrages as they are basic
information for maintaining the
bund.
Storage 49 | - No description VOL.1 The sub-divisional officer in charge of the barrage has the responsibility of checking The Bund Manual in Sindh needs to
Chapter 5, 5.21, p5- | and initiating all the data records regularly at prescribed intervals. state the methodology for storage.
241 *The target record of the above sentence is unclear because it is not mentioned. It Both manuals have to clearly
seems to be that the target records are those related to the barrage because the describe the type of reports to be
responsivity person is the officer in the barrage. stored.
FRBRIE 1 > 5 —F >3 T —
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River General 50 River Ledger or form is not described No description -
Ledger
Contents 51 | APPENDIX Erosion Statement - Distance Remining | - No description + The Manual of Irrigation Practice in
VIII + Date of first measurement. Uncroded Punjab is recommended to include
2.LR.C. + AmoW1t of Erosion + Minimum Beight of free the ledger which shows the
Forms board during the week characteristics of the bund with
ABKALANI REPORT(BUND) reference to the Bund Manual in
Breach - Works in Progress Sindh.
Leak + Health of Establishment
Erosion

Statement of High Flood Levels on Bund Mile Gauges and Free
Board Available During the Abkalani

Ground Level - RL of Top of Bund
High Flood Level + Freeboard on actually
Corresponding Discharge at recorded level and extra
Sukkur. polated level

Position in Line of Defence
Water Level - Diaphragm of sand Trench
HF.L in the Bund
Max. Depth - Leak
Min. Freeboard - Breach
Date on which water touch -  Extent of Erosion
the Bund + Trace of Seepage
Corresponding Gauge -+ Trace of Wave Wash
Reading at the barrage + Issue in Sluice
RL,and widthofthe Topof - Expenditure on repair last
Bund and Slope season
Ground Level + Special patrol is required
General Condition of Bund during the next season.

Nature of Soil
Register Showing Incidence of Leaks

Location + Method Adopted
Observation time - Date of opening leak in
Probable Cause full-width
Plugging/Closing Time - Date of refilling
Storage 52 - No description - No description - Both manuals are recommended to

describe with reference to manuals
in other countries.
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Bund Cause of 53 Chapter 11X, (‘a) Erosion of the bund by the river itself; Chapter 2 8.1.1, Erosion of the bund by the river itself; The same cause of breach is listed in
Breach Breach Page 1 of 15 ( b)) Failure of masonry works, such as sluices and regulators; p219 Failure of masonry works, such as sluices and regulators; both Sindh and Manual in Punjab.
131. Causes (¢ ) An uncontrolled leak developing into a breach An uncontrolled leak developing into a breach
of breaches (d) overtopping or severe scour of the bund + Overtopping or severe scour of the bund
* The most frequent cause of a breach is the development of a leak.
Artificial 54 | - No description VOL.2 About conditions for activation of bleaching section This item is only listed in the Manual
Breach Chapter 2 7.1, The location is approved by a committee. of Irrigation Practice in Punjab. The
p217(242/754) The pre-requisite site conditions are followings. reason for that seems that there is no
»  The rate of inflow to the structure is most likely to be more than the designated breach point or officially
discharging capacity of the structures. announced breach point in the
»  The critical / emergency gauge at a fixed location on left marginal bund province of Sindh.
or elsewhere has exceeded the limiting value and the river discharge still
rising.
The critical gauge level was already set, but it is desirable to change this value
because it was set more than 40 years ago.
About how to make a breach
+ There are two ways; Mechanical means and Blowing up the body of the bund
through use of explosives.
Mechanical means is desirable because it is more reliable. The success rate of
explosives is less than 50%.
Immediate 55 || Chapter IIX, The sectional overseer should immediately communicate to the | VOL.2 The sectional overseer should immediately communicate to Sub-Divisional The contents are almost the same in
Action Page 1 of 15 Sub-Divisional Officer and Executive Engineer, and the items | Chapter2 7.1, Officer and Executive Engineer, and the items reported to them is clearly listed on both manuals
132. reported to them is clearly listed in the manual. p217(242/754) the manual.
Immediate The probable route will be estimated. And in the case that The probable route will be estimated. And in the case that important infrastructure
action in the important infrastructure such as Railway and Gas likely be such as Railway and Gas likely be affected, they will be informed.
event of a affected, they will be informed. The Executive Engineer should also immediately inform the higher staff and then
breach The Executive Engineer should also immediately inform the should make a report.
higher staff and then should make a report. To prevent the breach from widening, a groin should be constructed.
To prevent the breach from widening, a groin should be
constructed.
Closure of 56 || Chapter XII, One method of closing with a ring bund is explained in detail. VOL.2 One method of closing with a ring bund is explained in detail. The contents are completely the
Breach Page 4 of 15 Chapter 2 8.1.3, same in both manuals
137. One p220(245/754)
method of Chapter 2 8.1.7,
closing a large p222 to 229(247 to
river breach 253/754)
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BT D, ZAICHEOSE, REERICIEHTREZR VP ERT ORI TR 2 R R T 5.

2222 REHE

(1) VP EAROYE L AT S

ARFEB TG L35 VP IL, Sindh M & Punjab MAMRAE TS VP U X MBI TWD VP EITIZ, ry=’
kF— AT & D EMFHE « BYA M O Local- PID (T L~L) ~D b T U o 7 K0 H-ICHER SN~ VP &8
MU 7=5F 145 477 (Sindh M1 103 &7, Punjab M 42 7T ThHD, ZO4 145 FEprz i, SHEAT =7
%@ U CBIHERA « BEA A I L7 L

(2) VP HRTDIERINE
VP @EETOE®RIE. BEAKR, e 7V 7 ROEEm@IC X 0 IE L, EER LB EIEREITE 2.2.1

VN MRE T2 U A MBI TV aD VP EFTE., i s LTTidil, KMThsd, 2o, XN E
WIBETT. 150 VP AT L CEEHLE TliE L,

2-72 (HE) BRI+ > 5 —F >3 T
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T T &

DEBYTHD,
* 221 RELEEREFE
HA AR 5k
VP & T O3 E B Local-PID kB~ 7V v 7 Biltai# (B EK#E)
LA DRI iR (AHEEA) | #2EHR (Google Earth)
EE PN DR ENS
L2 Kbitire Local-PID i E~D b 7 U > 7' FEHET (X
SN . -
R Al I
FNiT A L
JNFAEA R A
NN B A B A L
ERIIES N [l |-
+H Local-PID BiE~D b 7 U > 7 fRUEWTEI, Fid (HHEsd)
R BlHFA - BE (B
PSRRI Local-PID fiE~D b7 U v 7 HHEHAE (HERE)
HHE /il e s PR A I
HHE /HlisRa A I
SRR AR BiFaAr (A HEE)

Hiv: ey hF—24

Hih: 7mo=7 FF—A

BEH 2.2.1 WHEAEIKR (K : Punjab M. £ : Sindh i)

B BE 1 > 5 —F >3 T
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223 RBEHEERAOERERMER
2.2.3.1 2 —ERRU VP EHF—EX

Indus JITAVOIRRE—F R (XF AL 2 CTRFTED KBRS AfMma S Tn5) & VP ET—ERE2ER L, 2
BhEe ity /)& TINVENTORY SURVEY OF BUNDS | (ZRE# L7z, F7=. B EKR VP OFRENME L GIS T — 4
IZHEEPR L7,

B —RR T, FE L VP @EBETOAE, #ER, R RKme, KinlE, JIREAR, NEEARIZOWT,
PERAEIC R U7z, VP AT —E R Tk, REERREEO @O EIT AR T 2804 K OVEEE, W ONCR EH RS2 T L
7o BBF—EEL O VP FiT—ERITEICREVWI R MRS, 22 THSBETICHERLI-—EROo—TxZh
TR 222, £ 2231587,

® 222 R®M—EX (k)

Division — A | VPEFT | ®OER | K | K | IR | JIE
J== DFE (Miles) (Ft) (Ft) EAE | EAR
Begari K.K. Bund Mile 0/0 to 14/3
Sindh First Defense Line. fi " 14.37 258.50 20 1:1.5 1:3
Feeder
Circle K.K. link Bund Mile 0/0 to L . .
2/6 First Defense Line. Pepee " 2.75 258.10 20 1:1.5 1:3
K.K. Feeder Bund RD-79 to L . .
RD-84.5 First Defense Line. i H 1.00 25420 18 12 1:2
K..K. Bund Mllg 18/0 to 25/6 i 4 775 254.03 A A PN
First Defense Line.
Kashmore Bund Mile 21/6 to
= Zid S S <
19/2 First Defense Line. A 250 247.00 i i Y
Haibat Bund Mile 19/2 to " s
17/3 First Defense Line. HiF 1.87 247.00 9 9 9

HE : ey ey N F— A

& 223 WHE—EX (k¥

s . = . BE i fu)
ID*! Division Circle 12BH4 éﬁ VP 4 L B AR —_ o
S-001 Guddu Desert Pat | Left yisy== U/S LEFT MARGINAL | - 2010 4 1)
Barrage Feeder Margin BUND 7/2 TO 15/7. B
Region Circle al Bund (V.P) 2 AT
S-001a | Sukkur U/S LEFT MARGINAL | 28°39'95.56"N, | 1 y) 4=
BUND 7/2 TO 15/7. | 69°81'10.69"E B 7%
(V.P) 1 e
S-001b U/S LEFT MARGINAL | 28°42'90.97"N, 7o
BUND 7/2 TO 15/7. | 69°93'15.58"E
(V.P) 2
S-002 Guddu Desert Pat | Left Py Left Guide Bank 3000° | 28°42'16.67"N, | - (1)
Barrage Feeder Guid to 5600’ (M.V.P) 69°73'08.33"E
Region Circle Bank
Sukkur
S-003 Begari B.S Feeder | K.K pey= K.K. BUND 11/0. (V.P) | 28°28'47.06"N, | 2022 4 1)
Sindh Circle Bund 69°50'02.31"E B
Feeder Sukkur Stone
Division Pitching
Kashmore st

2-74 (FE) BRI A > 5 —F > a T
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BN HG IR B R D J= 0 DEE ] |- 72 P 7 M T TR
o . . EhA TR BE’E HhH
ID*! Division Circle R4 o VP 4 LB e —_ X

%2 (1) : Sindh MEA Y % b
Hh » ey N LI

2.23.2

VP EFRDA VR kY —IRE

¥1 —20 VP EHFTIZR W CHEEHS CHMFAAE L2 3561%, SRESICEE L LTI A7 7 Xy M EfTT T,

FHAE CUE LW (2201 \ORTIHA) 28 Lie74—~y b CTEBELE, 20K 74—~ v b TOEKH
FEREA N MY IR LIRS, A X2 b Y —IREE VP TS EAS/ERR L, EEBAEAN )R TINVENTORY
SURVEY OF BUNDS | @ Appendix & L CHUEA L U — R 7 7 A L CEB LT, & VP EHTOA X2 b Y —IREZ R
FTEWRARBEICRDD, Z2TEH 7L E L TIHEDA VR Y —%2F 224, R 2251577,

B A > 5 —F > 5 T
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£ 224 REDHYOTILLL

Page 1: FEAIE# Page 2: L2BHBIME. BESUBME, #HE MSRIRAE - il

Ledger Sheet of Vulnerable Point ‘Bustc Information of the E

Creation Dute: 177372024 e Eabudng b
L Unkid T U110 Top Elevation 17920 . 1792 t
T Bivbion | e X 175.00 ft. 175.00 f.
. Free Board Height 420FL 420Ft
St s“;::‘;&ﬂ“ \B’:::’;’?:K‘" Wester Sindh Circle Top Width 400 11 H0.0 8,
A e Larkana River Side Slope Varies (due to 12
Sr. No. Bank_ damage)
: : . Country Side Slope 21 pH]
5-060 Indus River Indus River : Left | Right ' Busi Toas e Lo EF e
27464414 Dimensions furlongs & 410 7670 1
Old Abad Bund . 26102 and Materials feeet) (7670 feet)
o S Slope Protection Material o Stane Pitching
Name Old Abad Bund (V_P) e & Stone Apron
Reason for the The sitc is deemed vulncrable as a result of a breach in 2010 and Covering M“‘m.’l'.] Pavementonthe | o pciiop Gravel
ONeC opping I8 2122, Erbariment Miatsral Un-compacted | Compacted
) The water channel was located at toe of the bund. Water remains at eanf‘: m';h
oy Crettin! 5o of hund yemievend, Ancillary Strochie
Site Condition 3a the Agricultural activities and residential areas are present on landward {Drainage Ditch, and Spurs) HNive NoPimn
Side? side of the bund. Nearest population is situated nearly one kilometer
Rty away from the bund TYPICAL X-SECTION OF OLD / NEW ABAD BUND

e
e
# inapected Point
|5 — )
Typical Cross
£ Section
& -
ms i
s i
Ingus |
[T H
MMAYYYY Type of Damage
2010 Breached The site has undergone significant degradation in recent
2019 Heavy erosion years, primarily due to the constant year-round river flow
e 2022 | Over topped adjacent to the area
— B i L LB
2024 Slope Failure
5 Record of
Category | Bund Score MMAYYY Project Name with its Description Cost Source of
. Funding.
Emergent Trpe R | 7 Raising & strengthening of Palija Loop Bund Federal
Mile 00 To 33, Abad Ring Bund Mile 06 To | .0 Flood
2011 26, LS Bund Mile 94 To 1772, 200 To 232, | b | Commission
-_— 26/1 To 27/4, 28/0 To 323 and Providing Stone
 Water Flow Direction frough Distance Between Main Water Channe! and the Bund) and Conditions During Pitching along LS Bund Mile 10,0 To 11/1.
Floods Arvwnd the Lisied Valneruble Points
2 Site Condition Armind the Vulnerable Points (Land Use Bekind the Point, Important Facility Adjacent o the MMAYYYY Project Name with its Descriptio Cost Source of
Point) Funding.
* Emergent Type R Emergent Phase Requiring Rotwest Countermeasures , Emengent Type C: Emengent NA NA [ A NA
Phase Reguiring Common Countermeasures, Proactive Type R Proactive Phase Requiring Robust
Countermeasures, Proactive Type C: Proactive Phase Requiring Comman Countermearures, Monitoring: [NA = Dt ot provided by Irigation Deprment ]
SMonitoring Phase
Page 3: 5 H Page 4: H thLAMRGEEK
: o on Foocord®
Site Photo (© of erosi ion, and
Vulnerabl | General View of River Side deterioration)
eSection | Facing Downstream Side Facing Upstream Side DDMM/Y | Inspection Deseription and Photo Damage’
YYY Type
6112023 | Visual A tace of erosion on the niver side slope was
Inspection observed.

Water channel is located immediate in front of
the bund and no margin between the bund and
the river channel. The river channel seems 10
have flow only during the flooding condition.
The top elevation is relatively low considering
the height of adjacent bunds.

+ No particular countermeasures in place.

General View of Top
Facing Downstream Side

Picture 1 Trace of the er
Stone piiching and stone spron laid across
riverside slope of the bund.
Further stone stock dumped over riverside slope,
to strengthen the bund.
No particular countermeasures in place.
However, the assessment of the situation is
hindered by the minimal water flow, as the
over-topping of the bund was reported in 2022,
No futther deformation of slopes or
deterioration of bund could be visibly observed
from the last inspection. c
Raising of Bund is essential to prevent the | (No change
reported overtopping on bund. from the
above)

17103202 | Visual
4 Inspection

General View of Land side
Facing Downstream Side Facing Upstream Side

Close View of Deformation Close View of Damages

# & -
Picture 1 of Pitching through Dumping

* Curvent Status, Effoct of the Existing Stuctural Countermeasure Such As Spurs studs, Sheet Piles for Seepage
Control etc and of Exosion, % of the Existing Bund

5 a: No Deformation, b: No deformations are ohserved on the bund body, except for gully erosion caused by
raindrops or the detachment of the tund s stone pitching, c: The bund or dhe apron has been damaged, and L:
Leakage from the bund has been identified

Wi oy hF—A
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Page5: Pl
Evaluation Process
D‘lr)‘/(l\"ll:lf L Result Reason
Criteria Flood Damage Yes | According to Inundation
For Analysis, flood damage cost is
Evaluation severe.
Flow Bund Damage Yes | The bund or the apron has been
damaged
Bund Bund Fail | Bund height is higher than the
Dimension | Height H.F.L., but free board height is
4.2 feet.
Bund Fail | HGL doesn’t emerge at the
Width ground surface, but the
thickness of soil covering HGL
is less than 4 feet.
Tact Fail | The channel is in contact with
Width the bund (Tact Width = 0)
Topographic | Breach Yes It was previously damaged by a
Feature Record natural breach.
Flow Yes | It’s been affected by strong
Impact water flow since before 2010
flood, and has breach record
Category Emergent Type R
For Bund Damage 3 | The bund or the apron has been
Evaluation damaged
Score Bund Bund 1 Bund height is higher than the
Dimension | Height H.F.L., but free board height is
4.2 feet,
Bund 1 HGL doesn’t emerge at the
Width ground surface, but the
thickness of soil covering HGL
is less than 4 feet.
Tact 2 The channel is in contact with
Width the bund (Tact Width = 0)
Bund Score 7
Note) HGL: hydraulic gradient line

g . 7m Y=y FF—A
224 BHERERBHORER
2241 VP EFBEBEENDOESE

VP T OFHAEX GHEIEWIL SEBS & KT 5, EFER O VP EiTEk a2 & 2.2.6 127”7, Sindh MIZI51F 2 Indus
JITR D VP BEATERIT 103 BT CTh Y, TNHDIFEALY (97%) DR TH D, —J5. Punjab MIZFET D Indus )
IO VP EETEIT 2 BT TH ., 2 b0 ) LRI 25 & (60%) THbH,

% 2.2.6 TIER®DVP B

Sindh Punjab
B 100 (97 %) 25 (60 %)
Kl L 3 (3%) 17 (40 %)
it 103 (100 %) 42 (100 %)

i : 77 FF—A

FIFTEOKBEIIMA SN TWDEREEZZNEI 1 L H x5 & Indus IRV OEBGIE Sindh M2 256 %, Punjab
INZ 94 FAFTET B, HED VP 21T HENRH D720, VP 2 H T D OFEHITL Sindh M T 64 (64/254) . Punjab
JNT21 (21/94) TH D,

2242 \PEFORHEEH

VP G OB Z BT 5 &, R 227 18T 1NN HBICHE TS, RREBENO VP HETEIEE 227 1277 Ek0

HERLET 1 > 5 — T >3 T 277
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Thbd, VP OFFEBRIIIZBIZ D50, REICEDERBEBIT/ > TWDH VP &EPT (£ 2.2.7 D No.l, 4, 5 D&
#1) 1% Sindh JN TUEFEF 85 fEAT (2K 83%) . Punjab M TIEEF 26 fEHT (&2IED 61%) &5, UL, Indus JIIERESIZ
BOWTREICEDZERPZ OMFTELTWD Z L EEWK L., Indus I OHEFFE IV TR EXPRNEET
DT LERELTND,

—J., Tuvxzl FF—Aid, 82RO O FEREAE FRICE < OMA TIRBPEIZ 2 o T D & Y9
LTV, BB L DI/AKREZEBIZ VP Eleo TWAHEFT (B 227 ® No2 & 4) 1X, Sindh M TIXFF 12 & (&
R 12%) . Punjab M TIXEH 3 BT (BIKD 7%) &2y, ZOZ LU TICERNT % &5 25,

VP O EEHICIRAS D722 & DJFIA

BB IHKEFIC—BICRAET IHATH D70, BEICEAERICE_REBESHBIZESTIZ<W, Zo-H, B
RERFERZRICER SN TOD VP U R MOIE, IRABRSRNECTW D HENREE SRTW5,

% 2.2.7 VP EFROFEER

piiiles] Sindh Punjab

1 | BEICL DR 74 (72 %) 24 (57 %)
2 | Rk 2 (2%) 2 (5%)
3| #Ric kA2 1 (1%) 0 (0%)
4 | BERICEDER&IRAK 10 (10 %) 1 (2%)
5 | REICEDERE&BRIZ L DB 1 (%) 1 (2%)
6 | EE 3 3%) 9 (21 %)
7 | EHEIRY R 1 (1%) 1 2%)
8 | LT 1 (1%) 0 (0%)
9 | NMREE 2 (2%) 0 (0%)
10 | yRPLOZA b 5 (5%) 3 (1%)
11 | B 3 (3%) 1 2%)

&l 103 (100 %) 42 (100 %)

H# : ez hF—24
2243 VP EFROFHEBSKER

VP EATIE, FEAAOIZ 2010 Rtk 2015 AR, 2022 FKE O HK S ARICTREDHER I NI HETH Y |
VP OFFEBRHIZZ OBROERTORIETH D, DF V| AIEHIIR L VP ORFEHR R VP &3k S h7zBR O LR IR 8
Thby, BHEOREZRLTWRY, £IT, 2232 B TR LA X2 MU —IREICE#E L7z “BSERE" . “Hi
BRI RO BRI (ZEIR)” L0, VPHEROBREL(L 2R LIZEZAH, UTOZ LRS-,

® Sindh N Tid, BEEICLDEREZHBIZ VP IZE T O 85 FTD H B 53 HFTA VP K 8% IHiE,/ ik S
NEEERREE L 72 | BELRAICLVERL TWAEATL 32 @ETTh 5,

®  Punjab M Tix, REBICKHZLREZHBIC VP 12T B 26 BATO 5 B 11 HATA VP RERICHIE, itk
SNERRIRIEL 20, BELRABICIVERL O D EANE 15 EFTTh D,

® GiE (2232 %) TN LIZIEEOMKIERER OHMERRE L Y . Sindh JHTIiX 3 AFTD VP, Punjab M TiX 1
AFFD VPIZT, M, RIS HE LIREICKDERBEL TV Z LR S,
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225 VPHEFROSE
2251 SEOHM

AIEICR L7= & 30 . Sindh JI1T 103 577, Punjab M T 45 AT & WV 9 3 < O VP NEE L, EEHOREEIT VP &
I LICRES B D, 2D, 5% F A X ANBRZNRBI D ONRANTERP OHERFE R AT 5 72 012iE, VP Ok
A FLIZ R OB AN EWE T S IEIZ o 22 TIEIZ L Ve i L TS ZEREETH DL, INEFEBTD
729, XROEBEAME R OKRIR TIEOBLENS VP 20 LT,

2252 9oEHE

VP ST O 8IE, & 228 17T 5 Xy L, MROBRSVEITIRERM. THIREEM K OB D 3 Bt s L
Tz F722243 IR T LB MHE AR LFERICHFEHEK T HEIT MR I N2, @E 28D HiRE R
RPLERHME L H D EE 2, ARTIEE “TRERRR &7 BEXR “©O2 BPEE Lz, S8, 221 737
m—%HWT, FEL,

& 2.2.8 VPEFC&DFHRS

No. S3HA TR

1| i Bepls (BRIE 70 % 5R) PLTFOWT OO AT - L. BN S 2 Z CENOEFEE LD & mE
IR DS LB AR TE,

BRARAREON IR E TR, 80X, KPR STV D,

BN, BiWT, IRAKRDHER S TWARWAS, SEEICEREEE LT\ 5,

2 | FEEEEME (EE R ZER B ORI DOWT DB B GRE 23R 7 ERCKRETHY . BN
X A& CENTEIE STV D@ OME /MRS LR EE,

3| PRARARRE (RE ekt H) | BUEITZR L ONRAK SRR ST, ITFEICEE OB R b LS SR OB
DHA RTA L OREME ARG L TCWARWZD, FEHREIIC RF 2 Z ERNO
HEXRTR L0 b IRE TR L AR EE,

4 | PRIRERRE GRHEXER) | 2R, AKX OBUGIZOWT “TRIREBRE (GRIE 25K 7 LR TR
THY ., PHREIIT TR Z RN TEM S ATV 2185 ORIE /iR A% 2
7R IRTE,

5 | BEtLBeRE BRI K OIRK DS s S L9, TR ARl O SR BR & < | BEBS DB
MHAA RTA v OFEEMER T2 L TWD e, M AlRIEAE CER OV
USINIIN

L <R, BERHICE R 2R B I AE L2, VP EITORIBIC B D 537, 4
&/ MRIE AN B CREHL O Z S0 R AR,

Hiv: ey hF—24

2 RENTNF A Z CETIE, 223D (Stone Pitching) F72I3ARE ® L (apron) . 7KL (Spur) MEREXKE L
TEBENTNDHOT, AEBTIEINDLOMREBERRE L,

HERLET 1 > 5 — T >3 T 279
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B ()

7

VU A E L om0 S AHB5E,

CEROEKEREITEOWT A ZHTHN?
Start s EAWED Y BRI EEEE®RAEL, T, ERMICEEEBLTLWEREVWSRIRT D &

A LEC T ROEESEBEM AT L, EXAMEE ff&ib £L% (CBEHE=EE>0),
- & j:?ﬁﬁim, D EBHICEEAEV, LU TEE LAV, £7-03. FAERELEER 0D
2 LIS EbERGEEREAE LG (REIREE=0) ,
HIKIEE NO

BEOEEBICETIUTOREOWTAA TR TH?
Yes «  EEEE, SWiE, BESH T (Apron) HYEE2,
o BEEESHLORKNFEREIND,
s BERGEREICESIZEVS. 2015ELRICEEE K L TLdI,
B{Epis NO.

SRR

EBEOBRBICETIUTOREOWT A E BT H?
- RiFEm: RS FFCOEEBEI T RIS (Riim=Tfeet) .
Yes . ix%ﬁsma:énzkﬁ’jaaﬁuﬁgﬁéijaifﬁﬁurﬁ%- NooEEEFm=TY
(4% Y E =z 2feet @Punjab., L% Y E = 4feet @Sindh) .
+  EKELEKHOBRAAREEKEIORAEREENL Y EL (EAEONE =6,000feet) ,

4
(o]

B FRREERRE
SR ICRET A UToREOWT A ZE-T A2
e RELAZENHDY,
o FORIEELEE N b KEEETH BY,
AT NO
Yes

R

BB
GEEE)

FHREHRRE FIHREBRRE

AR 43 5) GAE 43 5) (EEHE)

TEHARZLEICEATHEOTECEENCHE T 2A50 520 HEZFICL2HEOELS £ Y. FEBTIILEREATITAT A EZIRET 5.
BHTEETHIFAICLS AU —FE, R EFE~0EKY L (StonePitching) D2IEEZE.

HRETICE 220108 HKOERER OV & FH2015FICRT L TWET8, 2015ETF#EL L,

MoM to “Review Design Criteria of Flood Works and SOPs of Barrages Held on March 07, 201125 T, =i 7feethERENT LS

FAKAEHOEE, EU. L#YEICD0v T, Punjabll ZManualof Irrigation Practice.  Sindh /| [3Bund Manual (4th edition) I FE & T 5. EVKAEGEOES TAN & L6:1TH Y.

feet, Sindh/l|A'dfeetThH 4.

20105 KB AR E LT,

kAT Dindus) || D EFREDEABEETFRAREEL Lz, 0¥ 24 FF— LA 2009F £ 20105 O Google EarthFT 2B G Lb 8 & 1) BE L - B ABHIES6,000feet TH D,
ANENICERE AR

EAMEICER ENAIBHEOATIYIC L > TERE NS EMELE.

gﬁ@ﬂﬁ%/ﬁﬁﬁ%[i:zu‘%@:ZE’EE’ET@ UR :&;Fzﬁé.[ :fov“(‘éﬂ DHEPHIEEFEICHELEOELERENNETHS,

. Fav=s hF—h

2.2.1 VP EFOFE T O—

B DF

Yes

1+ 1) EIEPunjab i A2

WL G

Y 7 =2 a2 ] B B0 R L DRI

X 2N A (IO [H A K A

-
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2253 SEER

SFERER T & D VP AR 229, Sindh MO—HEERAFEK 2.2.10, Punjab MDO—ERAFK 2.2.11 IT~”F, Sindh
T, RN R B LI R RE BRI & D VP 28 46 T, TEIREANTER B LI R TR BRI &H D VP 28 49
T, PRI R B BB C 5 VP 23 5 T, A¥EB TITLE LOMBIZ X VA TE R o7 VP 23 3 T
&%, —F. Punjab M Tix, FEEMICH D VP 23 13 T, PHIREEMEICH D VP A 16 AT, XRITNEREE
TIEEBEIZH D VP 23 13 T d 5, Sindh MM & Punjab M % [hik 35 & | xRN L E 22 HiE B R OV T PR B IS 6 5
VP 2 Sindh MIZEF LTV D 2 & DT S N7z,

F72. FFC KO PID BARFFERATEATE D L 918, % VP OIHE Z & OFifERE OB/ R AR L —&
F &4 VP ONLE L O FERE R R T RB 7o L B R A VERK L | $2BHELAT 1% 71 % B} TINVENTORY SURVEY OF BUNDS |
IZFEH L7z, VP EFT—HRITEMOLE S 2EE L, 2FMRILICRRLIFRITEA L, VPEFHT—HEDOY 2k
FELS D7D, ZZTEBBE T EROEREE 2212, £ 22131077,

& 2.2.9 SEHERAO VP ERTE

ar! Sindh Punjab
HR[E 72 kF R 28 (27 %) 2 (5%)
FHE B 5 kR 18 (17 %) 11 (26 %)
/NEE 46 (45 %) 13 (13 %)
HER[E 22 5 5R 16 (16 %) 10 (24 %)
TRER 2B 5 kR 33 (32 %) 6 (14 %)
/NEE 49 (48 %) 16 (16 %)
BRI 5 (5%) 13 (31 %)
AR A H 3 3%) 0 (0%)
HE 103 (100 %) 42 (100 %)

HERD) *RIAEH AL, ZEFHE EOBRENL T Y =7 N F— ANBIHEH A & FEhE T X 72 0o T T,
H . Fe o= FF—2

% 2.2.10 VP &HFF—%& (Sindh i)

No. VP 4 KPR DER B KPR L
1 Jamshoro Frond Bund, mile 1/0 to 2/3 (PUO) HiE B HRJE 722 xR
2 Qadirpur Shank Bund Mile 0/5 to 2/6. (V.P) s B HRJE 72 xR
3 S.M Bund Mile 12/4 to 12/7 Bakhri Point i B HRJE 72 xR
4 S.M Bund Mile 107/6 s B HRJE 722 xR
5 Ghumra Loop Bund Mile 4/6 (V.P) i B PSP
6 Ruk Spur, mile 0/5, 1/1, 1/6 & 2/3  (V.P) i B HRJE 72 xR
7 Moria Loop Bund Mile 0/0 to 1/0  (M.V.P) 18 B b R [ 73 % R
8 0ld Abad Bund (V.P) i B SR 72 % R
9 L.S Bund 16/0 to 17/0 (Hakra Point) (M.V.P) i B SR 72 % R
10 | Link Canal Bund RD.65 to 90 i B SR 72 % R
11 Sonda Hillaya Bund Mile 1/3 — 1/7 18 B b S 72 % R
12 | Sonda Hillaya Bund Mile 2/1 to 3/2 18 B b S 72 % R
13 Ali Bahar Bund Mile 0/0 to 0/5 s B PSP
14 | P.B Bund Mile 0/3 s B HRJE 72 xR
15 | Hajipur (M.V.P)3/7 P [ B b SR i) 72 6 SR
16 | Hajipur 6/0 P [ B b B[] 72 % SR
17 | Hajipur 6/6 P [ B b SR i) 72 6 SR

BRI A > 5 —F 23 T 2-81
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FEFHE TR SIRHG BB BB D [ D DFEL ] | 72 P 2 |
No. VP 4 KR DR A X T
18 | Hajipur 6/2 18 B SR i) 72 6 SR
19 | Hajipur 8/4 1 B SR 72 6 SR
20 | Hajipur 12/4 to 13/5 1 B SR 72 % SR
21 M.S Bund (M.V.P)18/3 s B SR 72 % R
22 | 2nd Surjani Bund 0/0 to 1/5 I8 B b S 72 % R
23 | M.S Bund 42/5 18 B b S i 72 0 R
24 | M.S Bund (M.V.P) 43/5 s B SR 72 % R
25 | M.S Bund 44/3 I8 B b S 72 0 R
26 | M.S Bund (M.V.P) 44/0+200 s B HRE 72 % R
27 | KUka Link Bund 9/4 to 20/6 1 B HRJE 72 xR
28 | Akil Link Bund 1 B HRJE 722 xR
29 Qadirpur Loop Bund Mile 7/0 to 8/4. (V.P) B B xR
30 | L M Bund mile 1/4 to 1/6 (V.P) R xR
31 S. M Bund 4/0 -4/2 (Sagyoon) (PUO) R xR
32 S.M Bund 37/0 to 37/4 (Bhorti) (M.V.P) R xR
33 S.M. Bund (Sagyoon) Mile 3/2. 18 B b 18 RER
34 | S.M. Bund Mile 6/0 18 B b 18 RER
35 S.M. Bund Mile 7/4 to 8/4 18 B b I8 RER
36 | Manjuth Loop Bund (0/0 to 1/5) (S.M Bund 33/0) FE B I8 R
37 S.M. Bund 42/1 to 42/4 s B 18 RER
38 S.M. Bund Mile 7/0 18 B b I8 RER
39 S.M. Bund Mile 30/0 to 59/0 1 B 8RR
40 S.L Bund Mile 5/6 Near Bachal Shah Miani (V.P) i B xR
41 Left Bank KBF Upper Nai Baran Super passage RD.90 of KBF. Upper | Fi& Bt xR
42 | Left Bank of KBF Upper RD.107 to 118 1 B 8RR
43 B.U Bund Mile 14/7 to 16/2 1 B 8RR
44 | B.U Bund & Indo Bund Mile 34/2 to 35/3 & Mile 0/0 to 1/6 1 B 8RR
45 Hajipur 0/0 to 0/5 18 B b I8 RER
46 | Kuka Link Bund 6/0 to 7/0 T 18 B 18 RER
47 | KK.BUND 11/0. (V.P) TRER B HRE 72 % R
48 | K.K LINK BUND 12/0 to 13/0. (V.P) TRER B SR 72 % R
49 | K.K FEEDER BUND R.D-80 TO R.D-82. (V.P) TRER B SR 72 % R
50 | Ghalian Front Bund, mile 3/0 to  5/0, 7/0 to 9/0, 10/5 (PUO) TRk A B S i 72 0 R
51 Gidumal Front Bund mile 1/5to 2/5 (PUO) TR B HRJE 72 xR
52 S. M Bund (Mud sit) 106/01 S.Benazirabad (M.V.P) TR B SR i) 72 6 SR
53 S.M Bund (Bhanot) Mile 135/0, 137/0 Maiari (M.V.P) TR B HRJE 72 xR
54 S.M. Bund Hala Spur 3 Nos Mile 142/5 TR B SR 72 6 SR
55 S.M. Bund Kalyan Dhoro Mile 157/3 to 158/0 TR B SR i) 72 6 SR
56 Abad Mangli Extension Mile 0/0to 1/5 (V.P) TR B HRJE 72 xR
57 L.S Bund Mile 22/0 to 22/4 Oppsite Moen Jo Daro (V.P) TR B R [ 73 % R
58 | LS Bund, mile 95/2 (V.P) TRk A S i 72 0 R
59 | M.S Bund 5/7 TRER B SR 72 % R
60 1st Surjani Bund (M.V.P) 0/0 to 1/5 TRk A S 72 % R
61 S.M Bund Mile 104/6 TRk A S i 72 0 R
62 | Akil Loop Bund Mile 0/0to 0/7 (V.P) TRk A B S 72 0 R
63 U/S LEFT MARGINAL BUND 7/2 TO 15/7. (V.P) TR B xR
64 S.B Bund Mile 11/2 to 15/0 (V.P) TR B xR
65 Sukkur Begari Bund 0/0 to 4/0 (V.P) TR B xR
66 | Qadirpur Bund Mile 10/4 to 11/4. (M.V.P) TR B xR
67 | Baiji Bund Mile 7/5 to 7/6. (V.P) TR B xR
68 | Ulra Jagir 2/6-5/2 (M.V.P) TR B 8RR
69 Ulra Jagir Bund. Milel3/4 to 14/0. TR B 18 RER
70 Jamsher Loop Bund Mile 1/1 to 4/4. TR B 18 RER
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No. VP 4 *PROERANE KPR L
71 Faridabad Bund Mile 1/0 to 3/6. TR B xR
72 S.M. Bund Mile 1/0 TR B xR
;3 | Kandiaro Escape RD-28+700 to RD-29+0 Left Side & RD-30 to TR 8RR

304325 L.S

Kandiaro Escape RD-23 Left Side, RD-25 Left Side,RD-31 Left Side, . T8 xR
74 RD-23 Right SIi)deRD-ZS Right Side. THREERE
75 S.M Bund Mile 92/0 to 93/0 TR R B I8 RER
76 S.M Bund Mile 98/0 to 99/0 TR R B I8 RER
77 S.M Bund Mile 103/0. TR R B 18 RER
78 S.M. Bund (Saeedabad Dhoro)Mile 129/0 TR R B IH R
79 S.M. Bund (Bhanoth village.)Mile 135/0 TR R B I8 R
80 S.M. Bund Khanot Dhoro Mile 152/0 TR B xR
81 S.M. Bund Kalyan Dhoro Mile 155/5 TR A BB 8RR
82 S.M. Bund Sekhat Mile 161/0 TR B xR
83 S.M. Bund Baudero Dhor Mile 162/2 TR A B b 18 5 ot IR
84 S.M. Bund Jakhri Dhor Mile 166/4 TR B xR
85 S.L Bund Mile 0/2 To L.S Bund Mile 36/5 TR B xR
86 | L.SBund mile38/6to 58/0 & 62/0 (V.P) TR R B 18 RER
87 | LS Bund, mile 74/0 to 77/2 (V.P) TR R B 18 RER
88 LS Bund, mile 100/0  (V.P) TR B I8 RER
89 Sehwan Protective Bund mile 0/0  (V.P) TR A B R IR
90 | P.B Bund Mile 13/4 TR R B 18 RER
91 P.BBund (M.V.P)Mile 4/6 TR B I8 RER
92 | M.S Bund 3/2 TR B xR
93 Gungri chord Bund 0/0 to 0/7 TR A BB 8RR
94 | Kuka Link Retarded Bund (M.V.P) 0/0 to 3/0 TR B xR
95 Sann Veehdari Bund mile 11/6  (V.P) TR B xR
96 | LS Bund, mile 99/7(V.P) i -
97 | Dadu Moro Bridge 2nd Arm J-Spur Dadu (M.V.P) RSB -
98 Dadu Moro Bridge Right Guide Bank Dadu (M.V.P) e ] -
99 Dadu Moro Bridge Left guide Bank Dadu (M.V.P) e ] -
100 | Doolah Bridge (Thatta Sujawal Road Bridge).Left Guide Bund e ] -
101 | Left Guid Bank 3000’ to 5600 (M.V.P) KA
102 | OLD TORI BUND MILE 0/0 TO 3/4 (M.V.P) KR
103 | S.B.BUND MILE 30/0 TO 33/0. (V.P) HKRA*

R ARFAAMAIL, ZREH EOBRENE T R Y =y M F— ARBIHERA & EE T & 220 o T E T
i Yoo =r hF—L4

& 2.2.11 VPEF—E (Punjab /i)

No. VP 4 KR DB AME PR T

1 ESAd458+OOO-465+OOO & RD: 450-453  of Extension Minchin Flood R L B4 ] 70 e 4
2 J Head Sour No.6 at RD 9+000 of Khanwah Flood Bund FiE B R [ 72 6 3R
3 Minch in  Flood Bund RD 90+000 to 100+000 FE B kR
4 Reach RD 206+000-224+000 (Reach Ahmad ~Kundan) 18 B b B IR
5 J Head Spur No. 1 at RD 230+000 18 B b W R
6 T-head Spur T-3 upstream left RD 19+200 of LMB e B xR
. glll)askkar Flood Bund RD 60+000 — 70+000: 5 structures in between these e B SRR
8 Shahwala Groyne RD:35+000 to 42+000 1 BB xR
9 J-Head Spur 1-B at RD 29 + 000 Shah Wala Groyne s B kR
10 | X Spur at RD 58 + 000 to 62 +000 Shah Wala Groyne 18 B b IR
11 Inverted Hockey Spur at RD 66+000 OF Shah Wala Groyne e B W R
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No. VP % xR D BANE X T
12 | Bhakri Ahmad Khan Protection Bund at RD 9+500 to 10+200 e B I8 RPR
13 Bakhri Ahmad Khan Protection bund at RD 3 +700 to 5 + 700 FiE B I8 xR
14 | Fakhar Flood bund at RD 10+000-24+500 TR A B G [ 7 ek 3R
15 | Jampur Flood Bund RD 21+000 to RD 22+000 TR A B S i 72 % R
16 | Khanwah Flood Bund at RD 73-+000 to 77+000 TR B 5[] 72 6 R
17 Inverted hockey spur at RD  15+650 of Khanwah Flood Bund TR B SR 72 6 SR
18 | Left Marginal Bund 0+000-50+000 TR A B 5 72 % R
19 | Left Bank of T.P. Link Canal 9+000-19+000 TR B 5[5 72 6 R
Bhakkar Flood Protection Bund at RD 56+000 to 57+000 & 72+000 to ASS
20| 73+000 & 80+000 to 92+000 FHiREBH .
21 Breach to left guide bund upstream RD O+000 -4+099 TR B O ] 73 %t R
22 Breach to left marginal Bund RD 0+000-7+410 TR B SR 72 6 SR
23 Breach to canal colony protection bund RD 0+000-11 + 730. TR B O[] 73 R
24 | REACHRD: 105+000 - 122 +000 TR A B R
25 | Rojhan Flood Bund at RD 10+000-25+000 TR B 8RR
26 Link Bund U/S right side with allied spur 2-A Spur Nol RD 0+000-9+000 | T PHfk4Be b I8 xR
27 J-Head Spur at RD 58-800 of Bhakkar Flood Protection Bund TR B 18 RPOR
28 | Breach to right marginal Bund RD 0+000-9+084 TR BB 18 REOR
29 | Left bank of Link No. I RD 138+000-165+000 & 165+000-194+000 TR B TR
30 | Jampur Flood Bund at RD 7+500-18+000 e ] -
31 | Jampur Flood Bund at RD 107+000 to 113+000 e ] -
32 | Jampur Flood Bund at RD 139+000 to 171+000 B B -
33 Inverted hockev spur at RD 61 +500 RS B RS -
34 Mole head prong of J-Head Spur R-3 (Right Side) 700 ft S BERS -
J Head Spur Village Ravi at Kallurkot (Correct Name: Inverted Hockey R B
33 Stud near Daggar Noon Village) )
36 J Head Spur Village Ravi at Kallurkot B BERE -
37 | Alluwali Guide Spur (site No. 1) RS BERS -
18 Rea}ch between Allqwalil Guide: Spur and J-Head Spur No. 3 in between AR B )
Dhingana-Doaba Villages. (Site No. 2)
39 J-Head Spur No. 3 in between Dhingana-Doaba Villages. (Site No. 3) R AL i -
40 | J-Head Spur at Piplan (Site No. 4) BEHL B RS -
Al D/S flood bund (Left Side) at RD 57+000 to 62+000 & 4+000 to 7+000 K5 L B o -
(D/SGhazi Ghat Bridge)
42 | Sanawan Bund 0+000-40+000 B A B e -
Hi . 7m =7 FF—A
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& 2.2.12 VP ONEHER-BERDH1/2 (Sindh MOBEERRE GREGZXEK) DIRP)

\ B o L L 2 kK \ KA > XD R T
D Hhlsk 4 VP 4 (AEAE I E N - - i I IR )
DL D & DI DIE 7 Rat H2AT

Sukkur Barrage Left Bank 27°1028.78"N . . . o B
S-021 S.M Bund Mile 12/4 to 12/7 Bakhri Point PN el i A i Bl NI P 1 B iR [ 7356k 5K

Region 68°11'51.99"E

Dad Division Shaheed 26°9'13.35"N . . . o B
S-043 S.M Bund Mile 104/6 E-DN el it i i Bl NI 1 B iR [ 7356k 5K

Benazirabad 68° 7'11.32"E

Dad Division Shaheed 26°7'59.69"N R R . o N
S-044 S.M Bund Mile 107/6 EPN f R Rit AN % IKTETER 1L BB 4R ] 72 Kt 5K

Benazirabad 68° 8'13.87"E

Northern Dadu Division 27°47'39.50"N R . . o N
S-055 Ghumra Loop Bund Mile 4/6 (V.P) DN el ESE Blikey A HE IKTEES s Bep R[] 70 5% 3R

Larkana 68°40'43.08"E

Northern Dadu Division 27°47'33.16"N . . . o B
S-056 Ruk Spur, mile 0/5, 1/1, 1/6 & 2/3  (V.P) EIPN H i HE A L3 IKTEED 1 B T 7 o R

Larkana 68°40'8.29"E

Northern Dadu Division 27°37"7.53"N . . . o B
S-057 Moria Loop Bund Mile 0/0 to 1/0  (M.V.P) EIPN H i i A L3 IKTEED 1 B T 7 o R

Larkana 68°20'55.71"E

Hih: 7mo= 7 FF—A

& 2.2.13 VP ONEHER-EROH 2/2 (Punjab MOIEERRE GBEXIER) Dik)

3 . \ . R LA R KK ) IR D> KR D KR T
D Hhlsk 4 VP 4 (AEAE I E N - B i I IR )
D D& DI DI 0> BRatk HAT
P-030 Layyah Division J-Head Spur 1-B at RD 29 + 000 Shah Wala 30°48.667 N, . i ) o s
HR H A AN i FEIKTETEB P I8 ROR
Groyne 70°50.725 E AA]
P-031 Layyah Division X Spur at RD 58 + 000 to 62 +000 Shah Wala 30°43.519N, . R . . —
EIPN H A AN i3 FEIKTEHAD 18 B b R
Groyne 70°51.211 E AA]
P-032 Layyah Division Inverted Hockey Spur at RD 66+000 OF Shah 30°42.206 N, . R . . —
EIPN H AN AN L3 FEIKTEHAD 18 B b R
Wala Groyne 70°51.481 E AA]
P-033 Layyah Division Bhakri Ahmad Khan Protection Bund at RD 30°43.848 N, 70° . i . o s
HR H A AN i FEIKTETEB P S 18 REOR
9+500 to 10+200 50952 E AH]
P-034 Layyah Division Bakhri Ahmad Khan Protection bund at RD 3 30°44.557 N, 70° . i . o s
HR H A AN i FEIKTEEB P I8 REOR
+700 to 5 + 700 50314 E AH]
P-030 Layyah Division J-Head Spur 1-B at RD 29 + 000 Shah Wala 30°48.667 N, 70° . R . . —
o EIPN H AN - AN L3 FEIKTEHAD 18 B b R
Groyne 50.725 E NE
P-031 Layyah Division X Spur at RD 58 + 000 to 62 +000 Shah Wala 30°43.519 N, 70° . R . . —
G a1l EIPN H A - AN L3 FEIKTEHAD 18 B b R
royne 51. E NGl

Hih: 7mo=7 FF—A
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226 | LEEBRICOVTONRFREVEAINDIRE

AR R Y —IRE RN VP O —BERIIA T P27 METH, ST XL AN EYNEH - BE L, &N
LT ZEMRDOEND, TNEHBEICEMT D720, FBUREBEOEZEE L FELIZONT, 7By hF—L40
BEELFIORT,

LR OIS IZOWTIL FFC 2% LTI A TOF A/ L O 2 [BERAHERFE HE I F—I2BWTHA 2T o 72,
INECRF O B LTI, 2.4 BICFEEOTE LU A ML—v g UiE@2@ L, BEMARTIE LI CIRENE L
fRE L, MFEHINCR L COREBENREEII T TRV, FFEY A R L— 3 UIEECBW T, MBI
PO R L, HF BT E T RERNR L, ENE R RN O EEIT MRET RE 2L ABI LT,

2261 MBFOBAEBHRORINERE
(@&

2024 RS CTEMIMRESRPER I N TN D720, 5% bkt L, #iic7e VP FEFT3 iR S 2B
ZOMEPTE VP —ERITBINT 5, 7o, @5 - A% T LEBRIIZZ0EFEREZEHT 5,

VP & &2 IR s L, SR EZ I A v _ Y —IREAEH 5, FHiLizA o0 b —EE
HSE, 225 BIRT ML 226 BIRT AT #HENT 5, VP EFTOLE, 22 a7 EH % IEHE
IZATH 728, T O OIRENIFE— A KD FEBHREE L,

CEED |
MEEEZ JEI . RBRE (NBUR) KOVFFC &R OMEFFE BRI OWTE AT 2 Z L EE LUy,
22.6.2  MIEAFO SRR
[5%7]

WHFEBINER LicA Xy b —IRESH 72 IR E L7 VP FiToF#R A iz, GIS 77—, 5 - VP
D—EBREEHT D,

(4]

EHELEEA ML, TOEDNRVPEHIIOA X0 ) —IRE R - VP O—ER KL NGIS & — & &
35,

| CEEED

A Xy b Y —IREIC R SN TR ORFEE A AT L, i EORIR DR R A MRGE L TE % OFHEN Kk
T 5,

AEBTORERERKLOMREEE R 27 20, FEEZEET D, BEHIEE LTI T 2HET 5,
> HFEBMICE SN 5@ BRI 2,

> HERBICEEND VP @ETCOW TR, B2 LY S2nm T flieE 2 a7 | MHIRROLEKRE. L iR
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DIRT AT E R BEHNFEM L CRET D,

2.2.6.3 FFC

[fRE]

RS ONERF) & RIRRIC, BHEEE ZEMm L. ZOENE VP &P A X b U —IRE 5K O VP
D—EF, GIS T —F ZHET 5,

REPEHBERE N E I THREIZA X B —IRER O -RREZERTEDL D, AT T—F
N—AEWET D,

CIpED

BHraficA Ry MY —IRE, —ERAEKEIZ, AR X CELTOEEEBRUKROER D X 7 2 ET
Do TOL, NXRAZVEELO ETHAT O AFEEZBE L, FINEEEHTONS 21T,
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2.3 Indus JIIFJIER DH#EFFEEF % (58 2-3)
231 FEB2-30EH

(1) B

TEE) 2-3 O AL, EOBRGEHICK T AEZ B LT, T 57200 KRR EIRTH L & blo, KEHE
TR, CP H%B % & To BATRIEBAC L 2 I oM B IEBh oMY 2 Ehiz BIE T2 & Th D, TDHDHERED
—2 L LT PDCA A 7 VAR EHOEAEZIRET D,

Indus JII DRI, BEK EHEEZBRVIRL TCWDEINEZ D, T4 7V A 73X NOBENDL, 2O X5 7R
MBMEIL, EBHEROEE R ORI ER DL Z ENBEETH D, TDT2DIZ PDCA ¥ 1 7LD T = —R|TEB
WTHESE XN ALY M4 ARG L. BATREEBERIIC IR AT 5,

(2) EIER
ERIEERIEIIKRDO EBY,

1. RERZUOEFEBICBIT HBUR K ONEE 7 0 —I2B 1T 2 EEBH LT,

2. HBARIZEIT S PDCA VA 7 WVAERFER 7 0 — % 5% |2, PDCA VA 7 )V LD 3% 2 & L [E 4% BATRIEI o 1%
E|SL/HETEORTE L. PDCA VA 7 NV EIE S5 72 OIS ERFTENI OV CHRHEL - 2R LT=,

(3) MEBELDOEENCERSE

TEE) 22 TYERR L7 3EBA A Xy b U —IREE X, T58) 2-3 TI_RET 5 PDCA A 7 A AHERFE B O RS R & L
TIEHEND, IREOMKGHEH 28 U THEREZLEE L T\ Z &gk v, 2RI PDCA 1 7 WVHIHERFE B % B
BB LR 2 D,

F7o, 5 2-4 THEMT DMEFFE IO T EIEE) T, BRI S ekt 2 7o i & 2 ORERITHEES SIRZE DT
AR OJIT IRUT L 0 ATDA D, ZHE PDCA H 27 WVIUHERFE L B 3610 2 A B Ot R oo #r - BFEA
DEABIZ D23 %, HYFRE OREITRIES &0 ERBIZRFIEOEANT L 25048 - FHEORER L2 TE 5,

KREBT THIZBNT, RFAH T PDCA ¥+ 7 VBRI E A2 TR L T\ 2 & T, RGNS EE L
T ViR R R R B SRAEPHEE D3 AL BRIV ORIV REBE A~ OFFES R TE 5, 2O X 5 pIENE B
(3. MBARIC XD RTHO REBL UKL E ORAEZIH L, NFERT U ORFRIBICHBRT 2 LEZ D,

232 #BSEEEHOEE (FFC RUPID) RUEE
(1)  EBHOMESEIEDH L BHOBE

1)  EZHEEICET 2 E8IES
INF R ANTBNT, B OENHCHERFE B, IS IXEEARMIZ 3PID O3 L 72> TN D,

W& % & To R B R 3 2 M I B L CL FRC ITEIR T RIS L 2 FHEOLGA | FHITKH T 2 HIRM 2B E 2179,
7o, MER MDB %D N —IC X 5 AR F R TR O HEABOTF & 72 556 FFC IZEBEHMER (Administrative
Executing Agency) . PID (X3 = Efiit%B (Operating Executing Agency) & 720 BIFPHIC X 5 F3 L FERIC FFC

3ORFRAH AETITET D Indus JINRWOEBFRIERE D 5 6, 300km F2E 1L NGO < Pakistan Railway D HE & 725 T
l/\}_:)o
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EFE THREE SRR EBED Je O DEESI ] | 72 2P 2

% PID (%t LEITHI 72BN S 21T 9, PID B THEZEEIT O H4<°, PID B THES MDB £ R —XE%255
B, FRCICE A YZEE~DON AT, FHRICEET IERLILHF I TR,

—J5. RS OHEH  ERIXPID ONETH D, X 23.1 LUK 2.3.2 124 PID OffkX % ~4, PID
TN ) 7 DI AZRELTEY . TN OEHXIE 2 Y4 5 55T (K ik a2 HiE4 5
Chief Engineer D HEFT) Wb 5, M HEFT CIXEIKIENITIE T 2 OMERE IR EMEEZHE LTV 5,

Sindh-PID Tl 5 HH AT A BERREERS DA 21T > TV 5723, Punjab-PID TIEHFFHFT & & H 1T, Hydraulic
Structures Safety Evaluation Unit (HSSEU)& W9 7 ¥ =7 R~ XU Ay b=y hOHEIFE N BERE S Fh L.
TAEREEZFRL TVD,

l Minister for Irrigation l
|

l Secretary Irrigation Department l
[

[ 1
Director General Additional
Planning Monitoring Secretary
& Evaluation Cell Administration
Technical Wing Field Operations
- - Director (Plan, Deputy Deputy Director
Additional Advisor Water Monitoring & Secretary Computer Cell
Secretary Distribution Cell Project (Admin
(Technical) Karachi Implementation
Karachi
‘ Project Project Chief Engineer/ Project Director Project Director

Project Project Director
Deputy Deputy Deputy Deputy Director Director Thar Project Director Revamping/ Lining of Director Sindh Barrages
Secretary Regulation || Secretary || Secretary RBOD Coal Water Small Dams Rehabilitation of Distributaries & Sindh Rehabilitation
(Development) Karachi (Litigation) || (Operation Project-ll, Works Region, Organization Irrigation & Drainage | Minors in Sindh, Resilience Project
Karachi Karachi ) Karachi Karachi Hyderabad Region, System in Sindh, Hyderabad Project,

Karachi

Hyderabad Hyderabad

Regular Operation

o= frm==s Fo=m=== T [ [ [ [ [
| Chief Chief Chief Chief H Chief Chief Chief Chief Chief Chief
1 | Engineer Engineer Engineer Engineer : Engineer Engineer Engineer Engineer/ Engineer/ Engineer/
: Guddu Sukkur Sukkur Kotri 1| Irrigation (Development (Development Project Project Project
1 Barrage Barrage Barrage Barrage : Mechanical ) I Director Flood Director Director
1 Region, Left Bank Right Region, ;| Region, Emergency Sindh Sindh Flood
: Sukkur Region, Bank Hyderabad |1l Hyderabad Reconstruction Barrage Emergency
1 Sukkur Region, : Project (FERP), Improvement Resilience
|\ Larkana ,, Hyderabad Project Project Managing Director
.~ . (SFERP), C
------------------- Tommmm——— Sindh SIDA Secretariat,
VL T
T — 1
=] sz Technical Secretary Field
( iE BE%E*#%: ii%?% % ?E é ) Wing SIDA Operations
Admin

Hi# : Sindh PID 225 OfFHA KT v =7 b TF—21EK
® 2.3.1 Sindh PID O#R#EE
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| Central
Secretariat

Secretary Irrigation

|

|
|

Operational

F Zones

Functional
Zones

AY
1
1
1
1
1
1
1
1
1
1
1

e N N\
|| Addltlopél Sem.'etary _L Chief Engineer :
(Administration) 1 Lahore :
AN
1 1
1 1
1 1
C N |1 N
Additional Secretary | | Chief Engineer |1
. . 1
(Establishment) H Faisalabad 1
1 1
1 1
1 1
i 1
i i
—— . .
Additional Secretary IT Ch[:f Engl:eer :
| |(Operation & Budget)| | | Sl H
R 1
1 1
1 1
: Chief Engineer :
— . 1
Additional Secretary : Sshis) :
(Technical) H H
1 1
1 1
I'|" Chief Engineer :
! Multan H
1 1
1 1
1 1
1 1
1| ChiefEngineer ||
: DG Khan :
1 1
1 1
) |
1 1
1| Chief Engineer 1
[+ 1
1 Bahawalpur :
i i
1 1
: Chief Engineer :
=1 Potohar H
: Islamabad :
1 1
1 1
1( 1
J_ Chief Engineer | |
! GTCP 1
W . =y

Chief Engineer
Drainage & Flood

Chief Engineer
Research

Chief Engineer
Development

Chief Engineer
Water Resources

TR

(R EEREFEY)

Units & ’

Projects

Autonomous
Bodies

Principal

Engineering
Academy

Project Director
PWSR Authority

General Manager
Khal Panchayat

Director General L
[ | PWR Com n

- Chief PMIU

~

Chief HSSEU

1]

Chief FRAU

Director General

PWSR Commission

Chief SPRU

.

Project Director

PMO Canals

GTCP : Greater Thal Canal Project
PWRC : Punjab Water Resource Commission

PWSRA: Punjab Water Services Regulatory Authority
PMO : Project Management Office

PMIU : Program Monitoring & Implementation Unit
HSSEU : Hydraulic Structure Safety Evaluation Unit
FRAU : Flood Risk Assessment Unit

SPRU : Strategic Planning and Reform Units

Hi#t : Punjab PID 2> 6O A FKIz7m v =7 b F—AEK
Pun jab-PID o #B#:

X 2.3.2

2) BEAEEICEIT S FFC D&RE
BWAKEHIZIIT 5 FFC O&EL, BURICBW T TRO B0 TH 5.

viii.

<LUF, RER>

i Preparation of Flood protection Plan for the country including management of plan.

il. Scrutiny of flood control / protection schemes funded by the federal Government and prepared by Provincial
Governments and Federal line agencies.

iii. Review of Damages of Flood protection works and review of Plans for restoration and reconstruction works.
iv. Measures for improvement of Flood Forecasting & Warning System;
v. Preparation of a Research Programme for flood control and protection;
Vi. Standardization of designs and specifications for flood protection works;
vil. Recommendations regarding principles of regulation of reservoirs for flood control;

Evaluation and monitoring of progress of implementation of the National Flood Protection Plan
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ii. N BURN & 4 2 384 UL INBURF &8I D Z A L BEBADERK U 72 ik il 4/ A 1E F1 18] oD K
B HiffmcoF=v )

iii. LA R 7R DM E IR OHERR L AZ IR+ 18 BULEH ] OO FERE
iv.  HOKTH - EH AT AOLEO D OHEE

v. BEKHE L B O 7= ORFFE 7 1 7T LD HE

Vi. YK PR DOR% G & AR DR HE(L,

vii. HEIKBAAEI 0D 72 8 D Rk D B I B4 2 HESE

v, EFPKPENE R O EERIR OFE L T =2 Y

Hi#t : FFC Annual Report 2020

EREL Y EPIERICISVT, FFC (X BALFHE OIER, BN S E AR A A 1T 5 FECF B OBINTE TDF
= v 7 REIRDLE EIRGE OMERRZ1T ) X 2> TV D LHETE 5, —7 T, BERRIEB OMERE L - MifE1C
BT 2 FHICHE S 5 FETHEY L TRy, £, EFRBOKB#EEHE (NFPP) ORI Ol & =4V >
TREEE LTCRESN TS OO, BURTHRIC XY FEhi S 77 B O F 31200 T o E ki o 5%
1%, FFC O&EIL L TRRIE STV,

3) EBHEIICETS PID DRE
HKEBIZI 1T 5 PID O&FENX, BURICBWTTROEEBY TH D,

I Operation and maintenance of Barrages, Irrigation & Drainage Networks, including flood protection structures,
besides, measurement of discharges at control points (Barrages/Headworks) across main rivers

il. Planning, design, construction of new Irrigation, Drainage & Flood Protection/ River Training projects

iil. Collection and transmission of Rivers flows data to FFD, Lahore, FFC and other concerned organizations for taking
further action at their end

iv. Establishment & Operation of Flood Warning Centre during the monsoon season each year for sharing flood flows
data and other information, besides, timely dissemination of the flood forecasts/warnings to concerned quarters

v. Preparation & implementation of the Flood Fighting Plans during monsoon season every year.
<BAF. RER>

i. PR R ia% & 5 TotE, HERE - Bk v U — 27 OER ERSF, &5, FERJIOH]
TR A > b HE/EE E 1) T O E DO BLH]

i T LUVWERE, Pk, BOKBIEATERER Y = 7 b O, fE E

iii. W T — % OIEE L %E1X, T4 —/L®D FFD, FFC. MK OZF Ofth o BIRMERRIC S 5
ROWEZHE L HT-OICREENS

iv. T A= = ANTPOKE SR 7 — AR - T E L, KRR T — 2 0% Off
DIFHREZIA S5 & L bIT, dokTH - BRZBEREICT A L) =R D

V. EEET Y A== X P OB O Yl & 5

Hi#l : FFC Annual Report 2020
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(1) BROEH#EEE
1)  PIDIZ&B#fiEER

(a) HBFEEROR

PID OIF#IZ L D &, PID I L BB O SRIT D72 < L BESEITOR TR Y, ThEnidok¥igio 3 A, i
Ao 7 A, Bk 10 AICEBS N TCWD, ZHORKRIE, PID DY =T LV B &4 ¢, FEE
DZY=T VU THMOEMEEDSE 3 Fe LBl Thhd, MAT, HFFEFHOELYBAE LUK D
KA ME A FEf ST D,

RBRORER, MENLE A 12I%, PID OMIFFHFTH & INEUF ~ Annual Development Program (Z & 5 fifif&
DT RIERPITOND, F£io, FERIC Yard Stick & FHEH 2 BALIER 272 0 OMERFE BT RS, A5 F8 T
DEEET KRR, AKBIBNICERE SH, MR OERIZIE U TRy Sh T2,

BRI, PSR CHER SN HRGF TR OUWKH E TICHIEZ T SED LW 5B RITHES RN
LNTND, £D X9 7EZITINA T, Y225 LM ERCIE I RFE ] O 8 O AF B L TiEZ2w (REOME
FEEHINDOFEL LV ma X b)) LW BBORMELH Y | ISEIEIBRIZRME R R TARE S, UK
KT DLW VA 7 A EWIRITHRD I L TWDEE) VP &0 72 < e,

(b) m®F&

BB O SR TFIEIX BRFAEN FRCTH D | IR KON ORI SEFHA LR K 0% OO0 BB LT E A
EEMINTEST ., 20 ORRE AW BIEMATEIC X2 E RN ZRETFMIZITOIL TRy, Fik,
LiDAR & o —fF N u— ol PR 5 LI 8 5) 7o b1 & PV 72 R I2 -2V T, Punjab PID @ HSSUE %5 0
—HTHANBE>TVDHDOD, HRITITELERHDBLERRITH D,

(c) EH<T=aT7IL

BN DR~ = 2 T L DORFIZHONWT 2.1 82~ =2 7 ADHREST (F8) 2-1)] OFTEIEL-LBY,
7= a7 VOHIERICERT2F = v 7 U X MRREOFADZ R INTWD, O RMRILZ NS Ok %
R LR SIThI TV AHE b HIUT, RERFROFE L R— FEERIN TV EHEE S H 5, BIRORE
LT, SREROFEICE L CERMNARZ 747 V7 RHESH T LT, BUE CTRRELT O HYE 0L
SULRRRBRICKTE L T ARICB W CTEENIC T = v 7 T HARIHETER B E Do TLE) Z 03 H 5, ik
MO SRR # > TV D PID BB NS . ZORICOWCEREIE L TV D EDRENRH o7z,

F7-, AR 2.1 EHTOEHNS | FINOERE ~ =2 7 /Wi, —EOfRAECx K TICE L ToRBIER 2T
ERTLMINTNDD, FBLNLVOEMEICE 5T, v=aT7 VAR LURN A - AECHR IO
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(d) TBEHREE

SRR O RS RCHHECI b O T O O THICE T 2 WG HE, AR, #ECHEICEAL T, fEliishTnd
HLOD, REFIECOWNTORMERFEN 2\, PID OHFFBHT O LRENMEF L TND I ENEAR L -
TNDHEITHLN, ZRUEWIERNEH DERICHERERHNC - E VB £ TICRHHZEST 2560, £ 2Tk
FEINTOWDDOPBOPLTRERERICIEEDETRNE NS TEERPD RN TRAEL TND,

(e) AB®FEH

RROFEF., fEDR LRSI, PID O FH ) 5 INEUF~ Annual Development Program (2 & 2 #fif&
OTPRERP T, HFEBEI Yard Stick & FHEIN 5 BAFER Y72 D OMEFFEE TR, A7 5 AT
DRERIERAS CCE SN THRY | BN R HE THEO DI STV D,

THT, R2IVERT LS AN TERY £2.3.1 ANESHBEEOOOFH
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DI |4 F5 4 BT LI IR 6 LT D BUR AN i) PKR)

Y . PID M [ CRHB RSB E ML 7= 10 : 2021-22 | 2022-23 | 2023-24

Punjab 2,966.0 2,200 2,700 3,000
DHERERIET S Z LBELN (LD LD 10 Sindh 2.187.3 1,500 1,700 2,000
N PTS Z S SO N
Al RET L LS5 B RS =REMER S o R 2 St
2)o HL - HRERER A & OB X D (2 S & CTIHHEH

Iz C, PID OEEE DEF 3 EITIEK EFEE CTHEP PN TN L0 TlER < (aKEMAOHE Y IE 1TE B
INTWRW), FEEDNFTRT 2 M7 FEIT N EEET 215K - BRI 5 OER R OVEB A Y LT
%, FO7=, PIDIKEN 1 0 5 HTHEAKICK L THEATE AR, &5 LTHEVA—VHOAIZRON
TLEI LW EERD D,

THERFE BT HSC PID BEEBOMBIINE TIIH 508, —fl—F TEMBTEDL LRI LTIV,
ZOX O REEMOWM Y MAEITNOOEG BRONTZTEE AB ORI RBEAZITV, W72 5205 B % 5238
LTV ZERED—DTH D,

2) FFr—Ic& BEEEORIEEE

BRI R £ TR LHROGE, T —0&&MEM SN2 ZLR3H Y, ZOBRITITFE
FMAHLET 570V =) PR TPA L b=y FEREEND, ZOXSRT oY=l bRV A b=y
MIFHEOENM GEFHR UML) OAHZHHE L, WEW & OMEREERIZIZME S LR,

Sindh-PID D56, 2022 Fit/K D12 Sindh Flood Emergency Rehabilitation Project(SFERP), 2010 “F3t/K D% 1T
Flood Emergency Rehabilitation Project(FERP) & W9 7=/ h~FR VA b=y FRREINZ, T,
ENENHREUT, TOTHBEIUTOESIC LY EENT=T Y =7 N Th D, 2024 FEBIfE, SFERP (2 L 5
BHAHIE R OB L FEIT S E2 R LT LTV AN, 7=2—RX 2 L LTELRHEHERL VML FEELZED XD
ELTWD, —J, FERPIZEDEHRITFTT LTVDA, 2=y MIMASHTE LT, HillFEL Y P —0
Tk LT\ %, Punjab MICBIT2ELOT Y27 FE LTI, 2014 4 9 H Ok %E521 ADB ORI &
Y . Flood Emergency Reconstruction and Resilience Project (FERRP) 233fii 41, 2019 FIZ58 T LT\ 5,

(2) BRDFEE
EoBEHIZESE | RIS DHERFEELORHOHAUCE L T, SEZ LT O &5 ICEHT 5,
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Hi#f : Investing in Disaster Risk Reduction: Scale and Effect of Investment in Flood Protection in Asia, M Ishiwatari
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Establishment of Maintenance Target

FFC 1. Direction/Advice on Overall Target of O&M and Required Function of the Bunds

Training Required Function] To Prevent River Water from Entering to the Land Side. Enhancement of Technical Knowledge of Bund Management and
FEC . N 4 Review of Technical Manual
OFF-JT and OJT to Establish Overall Targe] To Secure the Cross Sectional Shape Specified in the Manual
PID the Maintenance Target and . .
O&M Plan. FFC | 1.  Preparation/Update of Upper Standard and Criteria

{

PID 2. Establish and Update of O&M Target based on the Evaluation of Bunds*

v

Reflection to the Manual of Each Province
Preparation/Update of the Manual in Each Province
P - considering the Particular Conditions

*Evaluation of a Bund \ a.  Setthe Detailed Requirement (Shape, Erosion Resistance, Seepage
Emergent and 5 i 72 5 5 Resistance) for Each Bund Based on the Manual in Each Province.

Countermeasure , . .
Emergent and Conventional b.  Update/Revise the Requirement Based on the Analysis of Each Bund.

Countermeasure . .
Proactive and & [ 7¢ x4 Preparation and Revision of O&M Plan, FFC |4

PID

Review/Advice to the Manual in Each Province

Countermeasure

1.
2.
3.
4. Proactive and Conventional
Count;\rlmeasure vem PID | 1. Preparation and Update of O&M Plan based on the Evaluation of Bunds* .
K / S a.  Expenditure Plan Scenario of Each Bund Training and Encouragement
Revision b. Ewe Plan of each PID for each Fiscal Year — 1. OFF-JT for Capacity Development
[ ] : Major Task in Each Phase . . / 2. Encouragement for Utilization of Advanced
[ ]:Maijor Task for Reference ¢ Expenditure Leveling Technologies (Ex. Special Budget, New
ZﬂZ“TZEAELZ”.‘&ZnZZ’.? Technology Information System)
. Task for the Accelerati PID 3. OFF-JT and OJT to Spread the Inspection
' t?:a P%rCAecyglcee e \ PID&EFC Methods and Forms Soecified in the Manual.
PID&FFC

Advice fi D tic/O Schol PID&FFC
Status Assessment, Analysis and Evaluation M e eI T Tt O
(Follow-up, Analysis and Evaluation after Measures by Patrol and <:> (Ex. Validity of Evaluation, Validity of Bund Height, Status Assessment, Analysis and Evaluation
Inspection) Influence of Climate Change) (Detection, Analysis and Evaluation of Deformity by Patrol and
Inspection)
4 > FFC .
PID 1. Inspection and Assessment PID 1. Inspection and Assessment
2. Evaluation of the Bund 2. Evaluation of the Bund
Co S Database Inventory Survey Form
e — Rlelleeeiiniiener Rk ey PID PID — (Prioritization for Improvement/Rehabilitation)
FFC | 3.  Direction/Advice to the Evaluation of the FF e FFC | 3. Direction/Advice to the Evaluation of the
Bund(Prioritization) Considering the alignment and |::> C | System Administration <::| Bund(Prioritization) Considering the alignment and
the balance between Upstream and Downstream.. PID | Input and Update the balance between Upstream and Downstream..

)

N

O&M Measures (Repair, Improvement and Installation of Bunds)

Training and Encouragement Training and Encouragement

—_

FFC OFF-JT for Capacity Development
1 Implementation of Improvement/Rehabilitation 2. Encouragement for Utlization of Advanced
PID ' Technologies (Ex. Special Budget, New

Technology Information System)

FFC 1. OFF-JT for Capacity Development
2. Encouragement for Utilization of Advanced
Technologies (Ex:. Special Budget, New

i,

Technology Information System) 2 Scrutin ;
. y of Flood Control / Protection Schemes and .
PID 3. OFF-JT and OJT to Spread the Inspection FFC ; ; pp |3 OFF 4T and O-JT to Spread the Methods for
Review of Restoration Plan for the Recovery of Damage Planning, Design AND CONSTRUCTION
Methods and Forms Specified in the Manual. in case of Federal Government Funding Scheme Described in the Manual.

2.3.5 FEMARRPDCA B4 VIV EHBFEREIO—K (F)
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Establishment of Maintenance Target

FFC 1. Direction/Advice on Overall Target of O&M and U  Status Assessment, Analysis and

~ Required Function of the Bunds g Evaluation

PID 2. O&M Targetbased on the Evaluation of Bunds 1. Inspection and Assessment

PID 2. Evaluation of Bunds(Prioritization for
Preparation and Revision of O&M Plan - Improvement/Rehabilitation)

PID 1. 08&M Plan based on the Evaluation of Bunds FFC 3. Direction/Advice to the Evaluation (Prioritization)

Act T Reference Database, | Accumulation Do
Inventory Form ‘
T

Status Assessment, Analysis and O&M Measures (Repair, Improvement

Evaluation and Installation of Bunds)
pip 1. InspectionandAssessment
2. Evaluation of Bunds
. (Prioritization for Improvement/Rehabilitation)
FFC 3. Direction/Advice to the Evaluation (Prioritization)

PID 1. Implementation of Improvement/Rehabilitation

2. Scrutiny of Schemes and Review of Plan in case of
Federal Government Funding Scheme

Check

FFC

2.3.6 Ef{b L7=PDCAH A VI BEHBEEEIO—R (F)
3) PDCAHAILDETz—XITHITEERY EXEFREORYEAFEORE

(@) Plan to Do 7z —X (REDH - A7 = —X)
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(a) FFC

<DRAFT>

FFC has the following roles and responsibilities on the bund maintenance and management.

1. Direction and Advice on the basic policies regarding the implementation of bunds, such as
raising & expansion of the bund bodies and consideration of the alignment, the balance

between upstream & downstream or left & right bank, and monitoring of the Implementation

2. Lead the sophistication of the bund maintenance management such as improvement on the

efficiency of the activities and on the validity from the engineering aspect
3. Comprehensive administration of the bund inventory database

4.  Assistance to the PIDS for the project implementation such as the approval process on the

necessary documents and budget(in case of federal funding scheme)

(FnaR)

< &>
FFC [TEEPEFRICE L CUA T O&E & B2 9,

1. EBEPIARKROE BT EIRE, Bite Tk, AEEbARONRT A BIEOEESE
A2 B35 SiEt 0B S K O

2. HVHMAOBERMEOR L, A D OGPk B, REGHERFEER O &I B
% R E

3. A VR N =T = H R 2 ORIRE - EE

4, PERUESTEOKR T 0w 2% Fud s NEBOTZDO PID ~O 3 GHEIE
R e e N )

%10

(b) PID

<DRAFT>
PIDs has the following roles and responsibilities on the bund maintenance and management.

1. Practical implementation of the bund maintenance and management such as inspection,
prioritization and construction for improvement/rehabilitation

2. Practice of the trial activities for the purpose of the sophistication of the bund maintenance
and management

Input and update of the Bund Inventory Data Base

4. Capacity development of the practical level engineers who are in charge of the maintenance
activities in the sites.

(FIER)
<% >
PID [ZEEBHEBRIZBI L CLL Fot&El & HEEE2H 9,

L R, ESRIENATT, S b TH%, 2 OMERER O (B To) FEhi
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PERDM

o JICA Technical Assistance Project
» Demonstration Activities (Activity 2-4) Provision of Equipment

» Inventory Survey (Activity 2-2)

Establishment of Maintenance Target
FFC 1. Overall Target of O&M and Required Function of the

JICA Technical

E Status Assessment, Analysis and
]

Assistance o~ Bunds Evaluation . .
. PID 2. O&M Targetbased on the Evaluation of Bunds pp  * Inspection and Assessment *  Indus River Dike
N ] 2. Evaluation of Bunds(Prioritization fc P
PrOJECt Preparation and Revision of O&M Plan - valuaton of Burds(Prioriizaion fo Improvement
Improvement/Rehabilitation) Project
PERDM PID  1.08M Plan based on the Evaluation of Bunds FFC 3.G ice to the Evaluation (Prioritizati roje
» Study on O&M e Datab A i Do * River Management
eference atabase, ccumulation
Met.hc?ds Act Inventory Form Enhancement
(Activity 2-3) ; Project
Status Assessment, Analysis and O&M Measures (Repair, Improvement JICA
Evaluation and Installation of Bunds)
1. Inspection and Assessment 0
PID = PID 1. f
28 Evaluahon of Bunds Q . ¢ G rant AI d
for iltati 2 FFC 2. Support for the Approval on the Budget
FFC 3 ConwvrenoelAdwce to the Evaluation (Prioritization) [¥) 3. Scrutiny of Schemes and Review of Plan

)y N

JICA Technical Assistance Project [N PERDM -
” . » Inventory Survey (Activity 2-2)
Provision of Equipment » Demonstration Activities (Activity 2-4)
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10 | Soil Consistency Equipment 1 WRIERR S - MRS AR BREEMT (EER)
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T R TEAIEKE (L FE—2L0) EOEWNE, 1) A —"N—RARy 7 T
(3D w/u B D5 AZ AN [BIEE W RE 72 72 O A 1S b5,
FE—LY OO E LV EEICEISETE A2 &, 2) TERNGEE (1T
7=) B W O JE W 503 1 A I 72 72 8D v oD U —2x) LV bLEMTH
BAICHELTWDZ ED28THD, b,
ANCHE R T RE 2 BRI ER TR =8, R —
NS T RE 2o R RS T ER SR 2 v o T,
Fe—y 10. Re—viZEBRINEI AT TEHREZRE HFH AT DD, ] Indus JI[ 1% | — —
K Ke— 35, WK DA I fE o T\ D
Ve A=V EHETEET DI LT, B HAAR"TH B, 728, Hif
AT R BRI S 2 R EMCHIETTRET - AN
H5, %,
11. Kr—> BIRITHEIE 21T 2 2008, KA Briz7e L, wRE — B H K FEFRAE ORI FF AL TWD,
ZEh Roe— O— R d Fa— 3l EME 250 F 545,
N FAZENABETH Y, I LY KA it 59 2 M & %A
DONFIIZF ST D, (LiDAR > ¥ —, #&
IR ICHKETH
%,
A A B > | 13, A2— b7V CRE LEBEEICVERH, A =3y B | RAl Indus JIIR | — —
AT A B YA, oA MEOSESERIEREMHE BEFCTORT Y VD B
H AT I EIEBMAERT Y r—varThod, br— 3 VIR F A T, <D
[All- FrAT CTHRE LLELEES —TEHT S Z AHETH D, WA v
sighte] LINARETH D, 2 —F > b
FEHRARTT
»5,

. ey b F—LA, 722U, BEERIZHRIENE O HP B 35w SCO 5,
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2424 {t5#M

Sindh M, Punjab JN~DO 5 —E 2 TN E K 243, £ 244 TR T, AT ToREA % S R E A
D12, LN a4t 58kt ic8mL iz,

FRHEWREEA OWEMOZ UM 2 BB TR S ICHERT 272D OB BRI 1 &
KRR T8t L CHER 3 28U M Laptop 1 &
BUGEHIS 5L & fi# AT 9% Workstation 2 &

% 7= Punjab M 21X, FRAU (FRAU : Flood Risk Assessment Unit) 733285 VP 5T GIS 7 — & X — A ER ) OE &9
DB« THIZ BB & LI /KBEATICED JLA TWD T8, 2 b OIEB O X1 HHIIZ Workstation 1 5 & Y
Laptopl &4 B0 L 7=,

% 2.4.3 Sindh M~DEEHEM—

A B4 BE | BALGETr ik

. . . ZERE, ZEWET Y —L hTREOM
25T I PRAT AL MCcSEIS-SW 24 ch  —= 1 HAR @%%g&@%ﬁ .
i b BN Bk ALY 1 IR K

N /—F»un ==

Fo—y DJT Matrice 350 1 N%xyy/”%%Téagﬁ « GNSS SRHE OB
LiDAR & > ¥ — DJI Zenmuse L2 1 INFRL | fRETY 7 N R,
wa—gry g | (OPO DIONS AQRAMPPST |y asrs | A T R E BT,
Workstation HP 74 G5 2 XX R L | B EIRER A AT LB,
Laptop LENOVO IDEAPAD-1 1 IRERH ﬁﬁﬁ%ﬁ%ﬂm@mbfﬁm#éﬁ%

* 0 % 2 X CEOREEDERER (ASTM D6951)  Z3# 7= (A% THERR L7286 & A,
il : a7 hF— A

R 2.4.4 Punjab MA~DHEHEA—

A B4 BE | BALGET ik
. . . ZERE, ZEWET Y —L hTRHEOM
25T PRAT AL MCcSEIS-SW 24 ch  —= 1 HAR SRS ORAT Y 7 | % S
15 5 BN R Bk WALt 1 RERBZL | —
B FHIRS 3 & AT LEE K O FRAU 332
Workstation HP 74 G5 3 NERE | EFTH HIER VP & GIS 7 — & ~—
AVERA,
< .| FRAU 2SFEHi i s~ BBSHT - T
Laptop LENOVO LEGION DO AT s B s U ks,
Laptop LENOVO IDEAPAD-1 1 IREAH ﬁﬁﬁ%ﬁ%ﬁu@mbfﬁﬁ#éﬁ%

* 2 %% 2 X VEORGEIEDERHE (ASTM D6951) Z3 7= 3 4% THERR L 72866 & 5 A,
Hiv: ey hF—24
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243 TEERBHOBEM

ARITvT s N TRET DHEMY A - 3B )7E1E, Sindh M & T Punjab MIZ & > THLWTFETH D, HEkK, MM
TIEHEMRARZEL L FTHERMTONTE Y, ARG I OV THEMNBEE L THWRNEDTH D,
T T, BEM A RO TS ERES SR OHE D O EEBA R T 1k & WM OB ~HINBER T A7, TEVA ML —YarE
Fhid 5 7,

244 FEZBHORE
2441 Punjab i

(1) RHEDa—LESME
Punjab M THEMi L= T EIFBD A7 V2 — VR OBMEILTRO LB THDH, NRITRELBRIZTT,

& 2.45 PunjabWMICEFETEEDRTDa—)L

H i NE &

2 A FRT | BAICT, BRPRHRICBE T Dk - E 164 (HSSEU" .
11 A ; FRAU™)

T
2 A R | IS T, R ERARA 2 T2 1285 o Wy B M
12 A —~ OB DA 7 1EIZ BT % Rl

T
2 R | VPISTC, RIEERER & 725 13 4 (HSSEU)
13 H

Tt | ENICT, REEEEEM OFHT — & O fighT

" : Hydraulic Structure Safety Evaluation Unit "*: Flood Risk Assessment Unit

HE : 7m o= hF—L4

(2) 1BBHOEFHEAE

2.3 FITR LIZMEFFEETIECOW T ORER ATV, TO L, HFEEOIE L 725 2.2 T THEN L7IZRZEO T
FEK VP OFHl T EICONWTIEE 2T, EHORNRITILLTOLEY TH 5D,

ME 25 o> B 357

SR OO G & BT SY 22 22 IS L7CHREEZ Punjab BB IZHELAT L. Punjab BKEMIREEZEH L. TO%RT e Y=
7 b F— b LY AR LT,

THA N TS E Y =a—t 0 o X — O T EEENCEMIC RN R h o 7o lo s, 1 H E ORI B
{8 C Sindh PID kB ~x = —H 07 o X —OEHIHEDWHE 2 FEfi 92 X 5 ICHREE LT,
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Hil . =27 b F—A Hih . a7 hF— A

BH 245 WREFHFAEICOVTHDEZRS BEE 246 WREFFOEER=S
(Punjab #i) (Punjab Jif)

VP D gl

FHAGER 57 2 22 T L7222 % Punjab FREICAEAE L. Punjab BB 3FHiZ ER L, £0H% 7w =7 hF—A KD
ARG SR & AR LT,

Ml s 7r =7 hF— A M Fr =7 hF— A

BH 247 WEHBAZEIZOWTOERRASR 5H 248 VPEEEOETEES (Punjab
(Punjab #if) )

(3) =EREEBMERL KRR
1 A BRI RS 275 L 7o iR OB R OMER GIEOKE LTV, 2 BRI VP I THM 2 -V CRHI
L. ZO®RIUSF LicT — 2 2T Lz, 2 H B @ VP TOFHIIK Of#HT OFEM 2 LU ISR T,

B i A5 B

Balloki Bragge ™ Right Marginal Bund |- 2010 FHKRHZFHEAIE S &7 S &35, Z OFFTIE, MainBund &
PRI D EIRBAICIN A . JIMANC Channel Bund & 5 2B M S T2, 2010 FREK%IC Z OHUEIIAHIE ST
BY BETHEEREINTND B OO BPARICEA 2B K42 TH D & PunjabPID IZFEliS LTV 2,
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KI:Barrage

Right* “Marginal . ‘Bund .~
)

(RMB

Balloki'Barrage 2
sgle Earth s Existing Bund

Hih : 7n vz hF—4 L . ez hF— A
X 2.4.1 ftE5HH DI GFT (Punjab M) BH 249 E£EEFORS
bR A 5

Punjab PID FkE H O R & 85 BB T Z 1T o 72, FHUDFIEN B2 5 B850 PID BREIZEEMN H D
iy hF—hXDax Lz,

Hih . 7oz 7 hF—A Hi : a7 hF—A

BEH 2410 REFEEFEEHRMOFHEER BH 2411 BHREARBRBOIES
(Punjab ) (Punjab )
BHAI — & D537

Tuvx s FF—ALFEDO T, Punjab PID BB H LFHAIT — & 208 L=,

R AR OWERBIIIX 2.4.2 (RF, FIEHEFRIT S WHE (S-wave Velocity) Z7R L, GAAFRIZITS<
FE, S EHENEBENI EZ2RLTWD, @5 EARBIIREFEERMS OF AR O S BEE D% LS
(4 2.42 o FHOFRIMA) THEMi Lz, H5EARBROBEEZ 2.4.3 17T, @i EARBRGELO N E13 4
BEZRL, REEEEBMICEVIBEOEATHWOIHEZHN TE 5 2 L3 R E N,
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SR LR PED = D DEES ] |- 72 e 2 T TR
(m) Channel BLInd 0 2 4 [ W:"dN\;i:‘Uf‘ 12 14 16 18
-0 .V Top of the bund 0

780 S w
5 ‘77 500 50 'l . —# Muvalus
" 360
T T T T T (m) 280 .l.
0 5 10 15 20 25 290 g
(m) Main BUnd :EL 150 -
0 , _ v Top of the bund 160 3
-Il 130
5 100 B I
70 . I
250 . e
e A 40 . —
0 5 10 15 20 25 (n/s)

Wi : e Y= 7 bF—24

X 2.4.2 REKEEEMOFHRIFER

300

o 8

(Punjab )

. FavIy bF—L

X 243 BREARBROFAKER

(Punjab )

2442 Sindh M
(1) RHZZa—LEBNE
Sindh M T L7727 EIEFBND AT ¥ 2 — VR OBMEITTEO LB ThH D, Fifisk - FENRITRE LRI
T
% 2.46 SindhMIZEFZTEFEDRAT 21—
A e N &
2 A FHT | S|NIZT, REEEEEM 2 AW O iEd & | #3044 (Hydro Informatics
17 B | UM O T RO Center, Sindh Irrigation,
Tk Drainage Authority, Gudu
2A | PR | EPICT, SRDEEICB H il - 5 Barrage, Kottori Brarrage,
18 El etc. )
i
2 H R | |BRIZT, Fer— 2 L7 LiDAR £ — - ==
19 H —H = ORI BT DRk
Ftt | |BAIC T, Fa—>| LiDAR & ¥ —DMA TR
TRATEH I DR E D I
2 H FET | BREHICT, R ERARA 2 AT EHI %5 20 4 (Hydro Informatics
20 H P - ) IR . Center, Sindh Irrigation &
P4 FEWIZ T, REEEEEM OFNIT— 4 ﬁﬁM{ﬁ Drainage Authority, Gudu Barrage,
2 1 A | BRI T, LIDAR B — A LT Fo— ey [Kottori Bramage, ete.)
21 H R
T | ERNICT, BG LERIET — 2 Ot

Hiv: ey hF—24
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(2) REFDEHEAE
Punjab JH & [7] LR O K OSEE 2 5406 L7z, M OSEE O BURIZLL TR,

Hi . 7o FF—A Hi : a7 hF—A
BH 2412 REEFAEIZTOVTOEERRS EE 2413 REFHFOEER=

(Sindh i) (Sindh i)

Hl . 7 e Y ey FF—o H : Y e Yy hF—o
EE 2414 VPEHESEICOVLTORRAR FE 2.4.15 VPFESZOERERR
(Sindh ) (Sindh )

(3) RERIFEWMERA-RR
Punjab M & FIARIC, 2 H 17 BICREFRIEEBM 2758 Uz S OBEE L O 5 k0% 21T, 2 A 20 B
ZHM 2 RO CERII L . 2 O%EUS LT — & Zfifhr L7z,

B A5

Kottori Barrage J&i0121% VP NEAET DL DD, 4 FOHMICLY VP TOFEBIIER TR0 o, TR
% & LT, Kottori Barrage @ Left Guide Bund EIZHWW\ T, @EDUK (FIARH) IC8Y 7 T v 7 B854 Lo HR 8
AIENG L Lic, M%7 7 v 7 I3BRCER SN TR Y | BERLOFM TITHAE, EITELREICH D LRI

8 Sindh PID ~DOEb 7 U 7 L0,
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Site

W« "LGB'of KotoriBafrage

— 3 0
w s 9 /# . Existing Bund [lEL4L |

Hi . 7e ey N F—A Hit : Yo7 bF—2A

2.4.4 HEEMOEEHZR (Sindh M) BEE 2416 =THHORS (Sindh
)
iR A T

Punjab I & [AIERIZ, Sindh PID M8 B 5 K A & i 5 BNGBRIE TR 21T - 72, BB T IEDNE D B PID Ik
BIZBEMPH LT ey hF—A kD aXrr Lk,

Hi . 7oy s b F—2 Hi . 7oy s hF—2
BE 2411 REFREFEERMOFHARS BEH 2418 BZEARBREOFARS
(Sindh ) (Punjab i)
BT — 5 O

FuYr s NF—AEEDO T, Sindh PID BB A O EHHIT— & 208 LT~

BRI FRA CHIE U 7= R R ORISR R 2.4.5, RiEEEEOFAEMR - Tl L7-f65 B AR O
RAEK 2.4.6 1T, RIERFAREM DR RO S WIHE 1T 200km/s TH Y\ Z OME IHEOE D H AL
TWE T OREMHE THD Z LA BWT 5, M EARBRE RO NHIL74~10 THY, HHBREOBENHD Z &
BT, REEEAEMMIC LY | AN ORAMELZTMETE 2 2 LR S,
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EHE TREH R LA EIRD L ORI LT 7
Nel and N value
0 s—o Nd
© o—» Nvalue
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J N 570 s 101w 27 ¥
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15 L 40 1 21 ¥
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Hh : 7o 7 FF—A Hilh: 7o o=y hF—4
X 2.45 REKEREEMOTARKRR X 246 FHHEAHBROGAGR
(Sindh ) (Sindh )

4) Fra—rHEEAN-AR
2 419 B, FRTFIC Fa—2#5# L7z LIDAR o P —tma—3 o o F— 2 LA MERICET 2% 2170,
PRI ENIC T AL TR OTATHBEIOREDFEE 21T -7, 2 A 21 BiZ, FRIHFIZEBIZT Re— U RT7%
TV, FRICT — 2T 21T o T, 728, KRR OFEF L, AFRAZ 0 TO R —llEICHEEL THH %R
CORESHIBEE GRS LTI L, FHOFEMELUTIZRT,

FENTOMEMAST - FATEH O R E

Ra— 2 DT 1E K OV LIDAR & o — 0 ## H1E . 7K’
TR DR EIFECOWTHA L, £ D% Sindh PID K&
MFEE LT,

AT Y5 Pt
R IRAA & 7 CEET M L7z,

BB CO I — AT

Sindh PID % B 25t 2 AL T, RATHEZ R E L, T
A NAT AR FENE LT, 2 BT EZE DGRBS T2 T2 8
HEIIE/ETIC, KEETOT A MITOREM L2
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FE 2419 ENTORMMIORERR
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L 7= R Pk B — 5 AT
=g —_ 4= = ‘ ‘
TR 2420 FAMRTORSR Eb0 £ 350 FERB CORITRHCBRILIN T /2o 72

e, Favey NF—ARERNICE UG CHE LT — 2 2 W TT o 7, ST FEITRIER R b BT —
S EERT D2 HEEIRA, D%, BN LIEHIET — % 2 VT, 82iE & IEBITIR ORI 5 IEIC DWW T E 2 72,

BEBAE O A L2 KA 2.4.7 TH Y, EEFRIGEORMI 2 BT 5 2 & T, MR & MR E TS
MHTED Z L EMMH Lz, MERENIZIBW T, BEMRWEFRRNFET 200, TOEE 10em BEDT
WAV &R SN, BETIROFEMICHEH L2 2.4.8 TH Y, EEAEWTT & I F O REETE 4 ik
T 52 LT, WS- & 5 & ORI A2 3 5 M@ iT-CIE Al @8 i) 2 cE 52 & 2817,
—E DKM (X 2.4.8 D XS700) 123\ T, JIFEEARAEZWIR L Y RIS TE Y | EHERR A2 LTV
W EDPRERR S LT, ETo, EBAEILHEL L OWEBNAEETHY . Z0O7-DI2iE, HEL O EICMHH L7 A
ERCHDEHNWCHETAZENEETHDLZ L xBAT,
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245 REHBEEEBADTI«4—F/NvH
TEESMENOOTEE X M LTI,

CHETHIREAMER L, EHOFEZEML Tz, LL, IREOTENFITEREICLVITE &
WY | B IR EDS B 2R T ORI I L DX B E NEL T, Ty =2 M F—APRRRE
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TOWREROFM S EEZAND Z EIC kY | LERERER RN CTINET 2 Z &R ReE 2 | 7
MFIZ L DX DEDDRONFHERFIRRIZ /R 2720, IEFITHEHTH D LIE LT, SFEOFENOFIHL
72\, (Punjab M),

BEBHFAM 71 DE 2 IR BT B RE T E 243, "Tact” &\ 5 HREIX —MAYIZME 7", “Floodplain” % —fi%
BV S (Sindh M),

BEBARHI T LB 2 R0 IR T & 5723, Flow Impact OFFIN 530 1Z2< v (Punjab M),
RIWIRAEM OF IOV TR CTE 7, 4%, VP T CHA 4 %M L 72V (Punjab /M. Sindh M),

Fa— W EOHHMECOWTHEHRTE =0T, EEEFET LK FHEIT~O N — I EEH S A %2
3% (Punjab M),

LREY . BYFEE S EORRICOWTITIEFOBIERLETH L OO, MMICEBNTTrY =7 FF— L0
R LT HMERPE BT N O G R R OBER 215 S 7z, S2BRHIliTIE ORI T O LB D EIE LT,

VP il 5D DIETE

O  Sindh Mz~ == 7 WM HES & &K E "Tact” & KB L T 7223, “Floodplain”|ZZ & L, “Floodplain”
DIGET & =S X & 5 it /)& 8k TINVENTORY SURVEY OF BUNDS] (2387 L7z,

@  Flow Impact OFHIL 12010 FHOKLLFT N HKEF TH D] L LTHY, “2010 FHKLET b &
T5Z & DRSO roTe, TD7®, Flow Impact OFi % TRHIRKESTHDH] IZE
L., LAF o s %t /1% £ TINVENTORY SURVEY OF BUNDS| (ZiBFE L 72,

Vo REIIIRRBOK ORHI L LT,

v 7mYes FF—AE 2010 FUOKBETD DR EL LTV RWHLTIT S R S BT S TR
PR LB X T,
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3.1 Indus JIIAR)IERGICRE S HEEFFRTE - EROBRS 4T (BRI 3-1)

BUE, EFROWEKEHET 2124720, & L T2 DOEZEE M S HVITEUCHET 550, OF
¥ National Flood Protection Plan (NFPP-IV) J% O® Third Flood Protection Sector Program (FPSP-IIT) 73
AENTWD, LMLZRARE, NFPP-IV (2015-2025) (IZ2WTIEL, ZOMRRD “NE” 532017 45
A IZ Ministry of Inter Provincial Coordination (MoIPC) @ Council of Common Interest (CCI) (2 &> T
RSN, “FPHE” 122V TIL, Ministry of Planning Development & Special Initiatives (MoPS) T
® Planning Commission (MoPS-PC) (2 & 2GR H AU TV 7220, 2022 AR 22, FPSP-IIT 23, [
FZOWNKKREEDOT 7 LT3 (Bkx RIEKOFEFE NG ENS5) & LT, MoPS-PC |2 2023
6 HITHGRS LT3, 2025 4F 4 HEERUTIE, ERIOSERITH T2 TRMERIIB ST, 72
FBNFPP-IV O —EOF T, 8 Si7z BT FPSP-ILIZE D 5T 5, & 512, FFC I, “Integrated
Flood Risk Management” % Ff & L C, NFPP-IV ® ¥ Hifili (NFPP-IV Updated) % 2023 a2 1ERK
L7 (ADB X48), Z OFHRIZ 2025 4F 4 HRERIZE VT CCLIZ L » TRRFE#ET TH 5,

311 BOEETE & RAERR
3.1.1.1 BERFEICK Cf= Indus JIIDEKX KBS ORI R

2010 K%, Indus JIIOARJNEERG X, ADB KUY WB D% 4 TR mm%&mﬁmﬁé®m
S (BEEET) £ ToO5 BT KOHEEDY Flood Emergency Rehabilitation Project (FERP) %% 3 U
THEE S, 2014 FEZAIZET Lz, £ Dk, NFPP-IV (2015) 23, /3% 2 % U EOEFIEKEHHE (10
FEHE) & LTRESNT, L LR G, 2024 4F 12 AFREAIZIUV T, NFPP-IV THEE S 7ok
X (SRR & B iR /AKRR R D U e | IR ISR D) 1S3 D BN D OEE XA S
TWRUVWIRILTH 5,

EFFHEOMIEEZ B & LT, AR Z FEEIZBE T 720D 7 v 77 L5 FPSP Th 5, NFPP-IV
wm%%%m@t HIZ, 2023 4 6 A2 FPSP-III % FFC |12 X 0 &f&fb S, [A4E, MEHERZ —

BHTLT77 L7707 58 LT MoPS-PC IR SNz, LnL7eRD, 2024 4 6 AW
T, THOFEZEN FFC IZ L A HTFEAS#E (Flood Management Committee [FMC] BH{# @ Scrutinizing
) THERSN-LOOTu Y= MIEROEEERE EiT 5720 0EEHIC LY Ei AT
—VITBAT L TR, &FE R —IX FPSP-IIL SR ERFIZ, ZNEND AR EFEZ R LTy, BARA
RFEEITAT L QW WBIRTH D,

ERRRILE PID IZHERR L7z & A, NFPP-IV & O FPSP-ITIZHB#E SN TV 5 FE 3.1.1 1287 25 {4
DHFHIZFERF A TH o7z, Ak, EFEFEIZHOWTL, MEBFFREF LR (FFC OFEZ T
MIZEFTERY) ZEBRBBITH 7203, 2014 FELUEOBIKIC L DERFFCIE DO BIRE 2B E 2
TOHFELLUNOTHEEZLEYLCHEB LD EEZHND, LU S, FFC & PID X, &
DX I REFEDEREZ LA LTI R -o7272, FFCIZ & > Tik, NFPP-IV THRESH TV A EZESE
HEREOEEEBIIIEFICNETCHS - L2 HETE D,

B LBE A > 5 —F > 5 T 3.1



NF X K T 2022 FEHK ZHEE 2 T
T TR SNBLG LR EPED /2 00 DEET ] [ 77 = 2 b

& 3.1.1 NFPP-IV R U FPSP-111 18&FXDN., EfiShi-F%

, 5 ) Length of | Top level of , Completion L.
. Protection . River River . Completion Original
No. Protection Work Name Work T River Reach Bank Province Bund Embank-ment Year Cost P
ork Type eac an; (km) ) ea (Mil. PKR) an
1 Sagyoon L.nop Bund Mile 0/0 to 1/2 Second Embankment / Indus Sukku.r- Left Sindh 201 52.40 NA 6.7 FPSP-IIT
Defence Line. Bund Kotri
9 @aral Loop Bund Mile 0/0 to 2/3 Second Defence Embankment / Indus SM— Loft Sindh 38 NA. NA. 107 FPSP-III
Line. Bund Kotri
3 |S:M. Bund Mile 3/2 to 7/4 Second Defence Line. Emb;t‘:'em/ Indus S]‘i k;: Left Sindh 6.84 51.37 2013 233 | FPSP-IIl
4 New Munvo Loop Bund Mile 0/0 to 4/1 Second Embankment / Indus Sm- Left Sindh 6.64 NA. 2013 278 FPSP.III
Defence Line. Bund Kotri
5 Haji Shah .Loop Bund Mile 0/0 to 2/3 Second Embankment / Indus Sukku.r- Left Sindh 382 NA. 1983 50 FPSP-III
Defence Line. Bund Kotri
6 Dal:belo Lf)op Bund Mile 0/0 to 2/4 Second Embankment / Indus Sukkur- Loft Sindh 402 NA. NA. NA. FPSP-IIl
Defence Line. Bund Kotri
7 A.bp Loop Bund Mile 0/0 to 7/4 Second Defence Embankment / Indus Sm- Left Sindh 12.07 NA. NA. NA. FPSP-III
Line. Bund Kotri
8 Jétm Loop Bund Mile 0/0 to 7/4 Second Defence Embankment / Indus Sukkuf- Left Sindh 12.07 NA. NA. NA. FPSP.III
Line. Bund Kotri
9 JﬂtO.l Cr05§ Loop Bund Mile 0/0 to 0/4 Second Embankment / Indus SM— Loft Sindh 0.80 NA. NA. NA. FPSP-IIl
Defence Line. Bund Kotri
10 Mauarl Loop Bund Mile 0/0 to 2/6 Second Defence | Embankment / Indus Sukkuf— Left Sindh 443 NA. NA. NA. FPSP-TI
Line. Bund Kotri
11 [S:M. Bund Mile 60/0 to 68/0 First Defence Line. E"‘bg‘:’:e“” Indus Szj:;’: Left Sindh 12.87 40.87 2013 780 | FPSP-NI
12 |S.M Bund Mile 68/0 to 75/1 First Defence Line. Embg“u]:;‘m” Indus Sg:‘;’i" Left Sindh 11.47 39.96 2013 692 | FPSP-IIl
13 Daulatpur Loop Bund Mile 0/0 to 1/5 First Defence | Embankment / Indus Sukku.r- Left Sindh 262 39.10 2013 146 FPSP-TI
Line. Bund Kotri
14 [S.M Bund Mile 76/2 to 80/0 First Defence Line. Embg‘:’]n“d"s“” Indus S;ﬂ‘;‘l‘ Left Sindh 6.04 38.69 2013 371 | FPSP-II
15 K.K,Feeder Bund RD-73 to RD-79 Second Defence | Embankment / Indus Guddu- Right Sindh 181 NA. NA. NA. FPSP-IIT
Line. Bund Sukkur
Construction and Rehabilitation of flood Mitigation Kalpani . Khyber
16 structures along Dargai Khwar Spur / Stud Nullah N.A. Right Pakhtunkhwa 0.05 302.666 2011 13 FPSP-IIT
Construction Of Flood Protection Gabion Wall For Flood Protecti Not
17 |Orchard/Houses At D/S Of Killi Sheshan Khan And | © 00C OO | ey NA. | NA. | Balochistan o NA. 1998 5.0 FPSP-IIT
o Wall Provided
Kut Manda Barshore District Pishin
Protection of Kalabagh Town from Erosive Embankment / . Kalabagh . .
18 Action of River Indus Tehsil District Mianwali Bund Indus to Chashma Right Punjab 034 215.04 1965 NA. NEPP-IV
Providing Flood Protection Structures along
19 |Kalpani Nullah, Swat River and local Nullahs in Embankment/ NA. NA. | NA Khyber NA. NA. NA. NA. | NFPP-IV
Bund Pakhtunkhwa
Malakand.
. P . Embankment / Khyber
20 |Flood Protection Bund at Dagi Village / Minor Bund N.A. N.A. N.A. Pakhtunkhwa N.A. N.A. N.A. N.A. NFPP-IV
. Embankment / Khyber
21 |Flood Protection Bund at Ambar branch Bund N.A. N.A. N.A. Pakhtunkhwa N.A. N.A. N.A. N.A. NFPP-IV
22 [Flood Protection Bund at Kandar Village Embankment / N.A. NA. N.A. Khyber N.A. N.A. N.A. N.A. NEPP-IV
Bund Pakhtunkhwa
Flood Protection Bund for Orchards/Lands in Killi Embankment / .
23 Kamalzai and Malikyar District Pishin Bund Lamarak N.A. N.A. Balochistan N.A. N.A. 1998 2.0 NFPP-1V
Construction of Flood protection works at Embankment / Shayoke o .
2 Sundus/Katpana Skardu along the Indus River. Bund River NA. N.A. | Gilgit Baltistan NA. NA. 2005 53 NFPP-IV
Flood Protection Scheme for Tochi River for Flood Protectio
25 |Protection of Village Abadies and Culturable Land |~ oc O cCHO™ | Tochi N.A. N.A. FATA NA. N.A. 2009 4.0 NFPP-IV
A Lo B Wall
of Ziraki Area in Miali Tehsil.

HUE : NFPP-IV J Of FPSP-III 4 o 25 % /ERk
31.1.2 ERABKMNEEEOEEREICH IT-HE

FFC KX TN ADB I & 5 & | 2022 Atk #% O] 1 S ONA gk D4R, NFPP-IV 3R 7E X IRf & bl L
TEL TS 728, FPSP-TI R ERFCIX, D X 5 7kl &2 K S 7 ECHENRE SN TN D,
Z D 7=, NFPP-IV 75 FPSP-III ~E#Z (%2 & £ ) BT L-FEIX K 311 1rT X918,
#7226 FHETH D, 70, FPSP-II OFRFEFE T A NI 2017 005 2022 DA 7 L— a3 2 &
%l R RIA A TW D728, NFPP-IV 4HF L U 65%FEEEIR 278 - 72 & FPSP-TIT #i 5 E 2k~
HILTUV=,

3-2 (H) BR LW+ > 5 —F 23 T/
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Carried FPSP-111
26 Projects 164 Projects

(16bil. PKR) (195bil.PKR)
to FPSP-IlI

NFPP-IV
757 Projects
(332 bil. PKR)

HE : a7 FF—24 (NFPP-IV K O} FPSP-IIT #2202 560 & 1ERK)
X 3.1.1 REHEOFESZEHELIRE
F 312190 RS 26 FEEITA T, PG - iR FEE (LoopBund, Spur, RED, #+

) Thh, TNODOFEEIZONWTEFA 7 L—2a U bEoax il TWANR, FFCIZL 5
&L DARRE DA LoMHE N LB 72 GE R DI RIK TH 5,

LLRnG, ZHHEEOPIZIE, ERICEENES TH, 2 XA MPEICRR/ 7L —T 3
VEEFRIBICHEETALONRH S, FEOEMEIC L > THEEBHMENE 2 ATREME 3R cx 5
25, EREO FFC OfFRTIL, ML LR WFEZERORRIE & 72> T D, BT, FERO 1FND 10 F
FTCOFEEOREHT, RO TIEOHERANHHETH LI bbb 5T, 10 fFLL LN L 72
S TW5b,

18 & OFIEF ORBE A MR L ORI 2 2 L IBREERNSIIRETH L8, T T LT
i FPSP-III & LT, SRR L. i < 22 WaTREME N B 5, Z D18 A%, Hx D
FEMOFHIZOVTIE, FFC KU PID 28K L7z £ PC & fakd 2 LEAH 5.

% 7=, FPSP-III ED AHJETEZFEAN LT ADB KN FEC I21E, 5B DOEFHEEDREICHT- > T
X, FOREROMEERELEDDL L, [ETAHLERD S,

(BEZIE 1 > 5 —F 25 T 33
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B T DRI BRI IO S ORI L7 7
F 3.1.2 NFPP-IV /5 FPSP-II1 [T =FEXE
o BERHE BEREE
%= NFPP-IVCDEXA (mil. PKR) FPSP-IIITHNEX4 (mil. PKR)
1 [Sagyoon Loop Bund mile 0/0 to 1/1. Sagyoon Loop Bund mile 0/0 to 1/1.
2 |Kharal Loop Bund mile 0/0 to 2/3 Kharal Loop Bund mile 0/0 to 2/3
3 |New Moria Loop Bund mile 0/0 to 4/1 New Moria Loop Bund mile 0/0 to 4/1
4 |Haji Shah Loop Bund mile 0/0 to 2/3 Haji Shah Loop Bund mile 0/0 to 2/3
5 |Darbello Loop Bund mile 0/0 to 2/4 Darbello Loop Bund mile 0/0 to 2/4
6 |Abdji Loop Bund mile 0/0 to 7/4 200 FApdii Loop Bund mile 0/0 to 7/4 2538
7 |Jatoi Loop Bund mile 0/0 to 7/4 Jatoi Loop Bund mile 0/0 to 7/4
8 |Jatoi Cross Loop Bund mile 0/0 to 0/4 Jatoi Cross Loop Bund mile 0/0 to 0/4
9 |S.M Bund mile 3/2 to 7/4 S.M Bund mile 3/2 to 7/4
10 |Bakhri Trench Loop Bund mile 0/0 to 3/7 Bakhri Trench Loop Bund mile 0/0 to 3/7
11 |Construction of T-Spur at U/S Dadu — Moro Bridge 783 Construction of T-Spur at U/S Dadu — Moro Bridge 3,197
Construction of (05 Nos) Stone studs at mile 106/0, Construction of (05 Nos) Stone studs at mile 106/0, 106/1,
12 [106/1,106/3,106/4 and 106/5 along S.M bund Dad 200 106/3, 106/4 and 106/5 along S.M bund Dad Division Shaheed 547
Division Shaheed Benazirabad Benazirabad
Constructing Stone Apron along Faridabad Bunds mile 1/0 Constructing Stone Apron along Faridabad Bunds mile 1/0 to
13 |10 3/6 & Baharo Bund mile 33/0 to 36. 491 13/6 & Baharo Bund mile 33/0 to 36. 742
14 Remodeling of Old Fatehpur Loop Bund mile 2/0 to 4/2 125 Remodeling of Old Fatehpur Loop Bund mile 2/0 to 4/2 (Hala) 161
(Hala)
15 |Remodeling of MatiariLoop Bund Mile 0/0 to 2/6 (Hala). 170 Remodeling of MatiariLoop Bund Mile 0/0 to 2/6 (Hala). 487
16 |Earth Work along R.N Bund Mile 12/4 to 22/4 435 Earth Work along R.N Bund Mile 12/4 to 22/4 380
Extension of Indo Bund from Mile 15/6 to Mile 23/6 Extension of Indo Bund from Mile 15/6 to Mile 23/6 (Sakro
17 (Sakro Division, Mirpur Sakro) 420 Division, Mirpur Sakro) 647
18 |Construction Stone Stud at S.M.Bund mile 136/0 +50. 225 Construction Stone Stud at S.M.Bund mile 136/0 +50. 303
Constructing stone Apron and damaged stone Pitching Rehabilitation of H.P Bund from Mile 0/0 to 20/2, Stone
19 |along H.P various in Upper Pinyari Division Hyderabad. 250 Pitching 14/7 to 20/2 and Recouping of Stone Apron at various 1,335
locations (Upper Pinyari Division
Construction, Improvement and Extension of Flood Construction of flood protection works/ embankment from
20 |Protection Works for Village Gulshan Abad on the Left 30 Kheskhi village to Motorway bridge at Kabul River (Reach-II), 2,090
Bank of Kabul River District Charsadda. District Charsadd
Construction of Flood Protection Works along Swat River Construction of Flood Mitigation/ Protection Structures along
1 from Kalam to Chakdara and its tributaries from Matta & 950 Swat River and its Tributaries, Jaban, Dargai & Wartair 973
Kabal Khwar in District Swat. Nullahs/ Khawars and flood affected area in tehsil Dargai,
District Malakand\
Construction, Improvement and Extension of Flood Construction/Rehabilitation of flood/erosion Mitigation
22 |Protection Works along tributaries of Siran River in 100 structures along Siran River 136
reaches
Construction, Improvement and Extension of Flood Construction and Rehabilitation of flood Mitigation structures
23 Protection Works along Right Badri Nullah District Swabi 45 on Badri River in Swabi District 747
04 Flood Protection Scheme on B/S of Jana Kore, Asho 47 Flood protection walls on both side of Jana Kora, Ashokhel, 50
Khel, Hassan Khel, Mandi & Bora Algads in FR Peshawar Hassan khel, Mandin and bora algads in sub division Peshawar
Flood Protection Scheme on both side of Mastura River Construction of flood Protection Bund at Bezote left side of
25 |from Kalaya to Feroz Khel and from Utman Khel to 50 Mastura river in lower Orakzai 27
Bezoit in Lower Orakzai
Construction of Flood protection works at River view Construction of Flood Protection Structures in District Gilgit
26 o 70 1,858
Road Gilgit
SHEXE 4,591 SHEXE 16,419
tH € : NFPP-IV % OY FPSP-III #t i F 2 FE -2 & ARk

3.1.1.3 EHEFAKEE (NFPP-IV 2024 FEHIR)

M IR U AT 2 UK KON 2022 HO KIFFEHEKIE 2 F 2 T, KEJRE (MoWR) @ FFC 73,
MBUFE LS T 1 HEES & 5 ) KR OFH%& L C . NEPP-IV OBl A % & L7z (ADB %#%), ®EHD

HENZR O\ Thbd, B, ZOTHFIRIL 2025 4 4 A EIZEBWTE CCLIZ L - Tk

Tk TH Y FFC IIFHRNE L VKR OFE LR L T,

DT D

(H) BR LW+ > 5 —F 23 T/
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% 3.1.3 NFPP-IVOOEFHBEH

No. B NELD) FAEMIC X DER

1| #E 2R T UOKRBIEF BN OHEOBK Y X 7 &8 (IFRM) FHEi~0 | &7 D> 5 IFRM B ~Oi5
J7 s #a

2 H IR — 2 DX A M AIA AT IEREE IR R MG L, mBHEORWE | BV N Ly MK ~DOXIG
RLLE I L DRI Gk B E)
30| XVEEBRRE NI X BEDOMR LD KO IREHEKE HE A HE 22 2

4 | —EOFREMEZESNWT, YT Tu s N OELIAR AT HEDEEHRE

5 | AR EBBETEE LT, Ve X —2EBE LS T8O | ik TS S0 OREAR
&R OFEREIEN) U A 7 880K 218 U 7 S e B O R
HiJE © B81 NFPP-IV (2024)) 1ZH5 = 1Bk

31.2 A IR ERGE IS N T SR

FNERB ~OFHFHRE T EFFHEICB W CIEFITER I TE Y . NFPP-IV O THOK 86%)°
Hek 5  (Flood Protection Works: FPW) DO TEHIZIR D SiF ST\ 5,

Tl

x 3. 1.4 BEFHEICEITHHKHAKREEDEE

National Number of Project Projects' Cost (mil. PKR) % of FPW
Plan/Program FPW* Total FPW* Total by No by Cost
NFPP-IV 730 757 285,099 332,246 96.43 85.81
FPSP-III 151 164 158,374 194,635 92.07 81.37
NFPP-1V2024

*Including Hill torrent Project
313 IEpHESEEEBORTIEME
3.1.3.1 Flood Emergency Reconstruction Project (FERP)

FERP EHLHEEATIC 2024 42 7 H 24 BiCe TV o 7 &4T o 72, MEEHHATIE 2010 48K LUK, Indus
JUANEEBL ORFEE L EI L CvD (2014 FFESET), BUE IR EEICEIRT 2 FED I Ik
WICELRH Y, RF—FICR L TEEOTIEEZBH LHTWD, 20X 5728 mh 6, FERP HHT
X, AFELOBHEFEL TN D,

(1) FXOEERUME

Flood Emergency Reconstruction Project (FERP) %, FERP (%, 2010 #-D Ktk %3217 T, Sindh-PID
W7 VT BAFERAT (ADB) 7220 OERIRMLAZ R T, BE 2011 FNOHB LIEFETH D, A
(T, FFEREEK 269 {8 PKR T, Indus JIIAJIEZPZI1T % 52 oI L9 GFRIER 675km)
THI S LTV 5,

FERP %, BE&ZHtEBI Th 5 ADB & EEPIMERFE 2 Y 3 2 & o T, Yo g v
R GROEE R L, 18 Dina P2 o b EFAERICEBERIE L LT, 52 FHELT
Z 2014 £ E TIZ5E T LTW5, Sindh-PID @ FERP FELHEHT (ZD X5 2fEfkiz 7y =7 b~
F—V A ha=v F (PMU) & LCHEBINDIGEEND D) DAUELEOREEHAM N, o
YT 4 TSI 3F & L THEEEBUCET DIEE 2N ST\ 5,

7R, REFEO LD IR THEICBEET 287 r =7 b OMER &L OERIZB W T,
Indus JIIFEES (IRC) NEE /& EIZ HR7-9, Sindh-PID X, 72V =7 FOIRE L EfizFHY L,

(BEZIE 1 > 5 —F 25 T 3-5
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FERP &5 AT 4 SRR & BIEP O FRFE 4217 5,

(2) FERP(ZE7AT) DIRIK

WEHEENTETTDHE PMU L INLD A, FERP 58 T t4. FERP F¥EEHEKHATII. ADB 2
NDRMF % U CHefit SN2 BIESIZ LD F4EPKR D 6 DOBEMEHEICHEFLTE, 2D
NDRMF &4 4B 31T 2024 4F 6 H 30 HIZ5E T Lz, BUEHIFED IR L OESE Y — A D%
1T> T 5,

(3) FERP HE75Ari#iR

FERP %57, Sindh-PID D72y =/ b~ A b=y k (PMU) & LTIFEHL TV 5,
WL, REEZEHTIHAZ0L 57 PMU BRI, FENEETILIEESINDZ L LR
L3, AR PMU IFZBESKBIHE R O & 42 R —ICEFE L T DRIICH 5.

PROJECT DIRECTOR

(BS-20)
DIRECTCR
(BS-19)

[ [ I
DEPUTY DIFECTOR DEFUTY DIRECTOR DEFUTY DIRECTOR
(Finance & Accounts) (Technical) (Procurement)

(BS-18) (BS-18) (BS-18)
| I |
M B :
ACCOUNTS OFFICER ADMINISTRATION CFFICER
(BS-17) (BS-17)
ASSISTANT DIRECTOR-T ASSISTANT DIRECTOR-IT ASSISTANT DIRECTOR-
(BS-17) (B5-17)  m

3.1.2 FERP £ DX

(4) BEXBEIRATLHME

FERP DRFEHIZL 2D &, Sindh-PID O TOHEGNE & FHIE) IRC &, WAKPGIEXE (Flood
Protection Works: FPW) 12 2W CiEim L. D L CHEDOELIEN AT B, F D%, B 5 Bk
BSFEMZ B ZE %2 IRC ICHEH L2 ECARRZ RS, IRCITESRED - DITE & LMk & X
TRREMEIC DWW T ORI AT 9, BEHRNARLAT T O BARI) 72 FINEIZ DWW T ORI - 72,

3.1.3.2 Sindh Flood Emergency Resilience Project (SFERP)

SFERP EEEHEHNC R LT 2024 47 H 24 HiZe 7 U > 7 %47 7=, SFERP (%, Sindh-PID ® PMU
WICTEEINTWLHETH D, BT, I 2022 FIC KRR KB E O & - 72 RBOD il
Zxtgrl LT, ok E 25 0 - REMiR S OB IR R OSHE T8 % F0E L T\ 5, Indus JIAJIERES
DOYfES SFERP IZEHTH LWNWE I THY | HANTIRNHLDOILE K DHEK D 72 DI N2 HITAEE S
T E OFE D BB R TH - T2, RISAJINERBG D Vulnerable Point D —JEOE HRIHR & 72>
Tco 2D PMU OREFEIZE D & 5% D Indus JIIAJIEERF OSAEIZ & B &% ¥ | SFERP Z 8 U T,

3-6 (H) BR LW+ > 5 —F 23 T/
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ZIREG 72 LR EFRD 7 D DEET 7] |- 72 o 2 EFTE T

R L DR EITHEDZ & TH D,

(1) BXOEERUHE

SFERP (%, EIZHIE & PKIZHAT L2 2 HIIE LT, 2015 ENLHIGSNT-FHETH D,
IHNET, ZOFEZBEL T, /MY LOERR, BROERE., BKPIIEEE, PiKIEOREfFHSE, e
TeRPR M TN T & 72, @EICE, HlZEX, K —205 0% 80 mil USD 32 K& O T 20 mil USD
(2K 0 SFERP |, 2010 4E DK THE 2321 72 30 O/NRFLZ 2 L 15 T OIER 2 IR L T\ 5,

UTAE, SFERP (%, 2022 FEOWAKIZ K 5 BITIST 27201z, AT 549 212 mil. USD O
B Az . 2023 5 Sindh N A2 X GUIBKE IR R OSHE TEAERI N TS, 2095 12mil.
USD [3#HAR R R VA FE TH D, 2022 Y FFOHEED TOR 2L D &, FHEIT, £ITrRT 3o
DaALR—F MBS,

* 3. 1.6 BEHEICEITHIHKNKRELXDESE

> N o Jerr =) S
(4}\7\ )= /:.T DRy M P-PEP T5i S 78 T 5
—x v &S (Mil. USD) (Mil. USD)

1 Infrastructure Rehabilitation 350 200
1.1 Flood Control and Rehabilitation of Irrigation Infrastructure 200 -
1.2 Restoration of Roads and Allied Infrastructure 100
1.3 Restoration of Water Supply Schemes 50 -
2 Livelihoods Restoration 75 7
3 Institutional Strengthening for Resilience and Technical 65 S
B Assistance
3.1 Expansion of Sindh Emergency Rescue Service 45 -
3.2 Enhancing Preparedness for Floods 20 -
R 490 212

HE . 2 R — 2 Ml RO W) TR IE Preliminary Stakeholder Engagement Plan (P-SEP) on Sindh Flood Emergency
Rehabilitation Project, Be#& P51 2023 456 HD SFERP 'L E LT —1 3 VR T U U FfER
(2) SFERP (ZE7#FT) DIRIK
BUE 2022 FFHKIHNZAR DTEBEI T FE T L TND LD Th D, BIE, FrFEEOLREROESH
EERET LTS, 72k, 2023 4 11 H OIFH TIX, SFERP (X, /KHBEROEIA (R 7%, HEE -
PEAKIEE . BHE T, KFIOPEER) | 1Rk ER% D& IH (RBOD (L&D Flood Protection Y[/, Manchar Lake
DEERE, /BT 2 A Indus AJNBERGSE) %4 20 L CTuie,

Indus JIIA)IEEBGIE, Ruk Loop $2Bh73 3R H CiB A S 41 2024 4F 10 A2 L L7 & HHREEITD
A=A R—=UTHRELIN TV, ZOMIZE Larkana-Sehan(LS)EERS D A 2RO EE H S O [HC A
—U By TF U TNEINTND KD Th D, Sindh 232815 TV % 4T D Vulnerable Point 2% SEFRP
THEBINDDITTIERNE ) THDHN, EENHLEHRERAEY A7 IS 0T, HEREZW L2 N
5. Indus EFHFOMEIR - MR LTHEALFER L TWDH L5 TH D,

7235, SFERP 3D FE 2 L, FERE THIOL., B L LIRS % PID OB EHEIZS]
L, FTOBOEH L HFFEHEAZEED,

(3) BEXEIRATLEE
SFERP (%, #FE ORI R EEDOE &2 INFERE)R (PID) L EFEX—ATZITIDS, Znb0HE
1, AN PID OBISE I L - TRE S, MEOSEITBIFIZCE > TPC-1 7atA&2E LT

(BEZIE 1 > 5 —F 25 T 3.7
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T EOWAR AR DIEB N AR S5, &% . SFERP IZ Sindh-PID Z {8 L. < RF— D3k 452
FTC, FEEEETEIRET D,

314 REBIZKSBHHOERMEICEET HEEH

NFPP-1V TR FPSP-III 125 £ A FEIZDOWTIX, FFCIEPC-1 a2 2 EDTWAHEHOD, H
FREFFE 4212 K D FEhi D o — A IIEF D 72\, — T TEMIL, BRI B EST IR 23 B 72 5 T O AfHE %
MEAFE &I LD FEhiT 2880550, FOEEIT. EFLEF LA~ T AT 5T
WX 72 o 77,

ZD XD e, BINTERIZERE ORI LTV D Vulnerable Points (VPs) ZE| D H L. MDD
R A2 RE L. RNICEFE 2 ED DR EZIT> T D, Thbd VPs O TRIZZ VT 1
IR 2 AfifE T _ < | Sindh-PID @ SFERP % i U CEFT#ifE L T\ 5, 2022 43tk #% . SFERP
AL, B2 R — b OE#EOE 424t (212 mil. USD) 45T, 2022 4K THSE L 7=tk -
FIAMisR 255 s UCHEIF - WELFEEZED TR, FEFEEHM T VT4 hrgiEZEr2A-
ToEEBAIC R LT H PR Z B L THIfE L TV /o, Punjab JNTIE, 2022 FOEIHFHEICEIT 5 F3E
MNFET Liz72d, PMU IS E 22 o 72,

ZD X DI, FFC OEMBEZRRI-% (ME/RYE) . MoPS-PC X° EAD & sk L C., ENSOE
&) — ADAREEZRFTT D, L LR35, 24U E T FPSP-1 KO- TIEE SRR ST
%M, FPSP-III Tl 2022 4F 6 HUBERIZE SRS EA TV, D78, PID 1T R — L i
FNZEHE U CHER R S 2 i L T\ D, bal L72KRIC, SFERP HEDBNEZE & L CHEPE s
EEMETHZELHoT,

3.2 EBEONAXR2VEANORBICET I EM Yo7 IILICHT 5B EROER (G 3-2)

AEIORNFIZONTIE, AREEOFRGMELZBE L, F2 BICEN L TRRdET 5, £72, fieEs
(Addendum to Existing Bund Mannal: 100 EF2E) (Z-DOWCIEBIHIER Y #E % ,

3.3 BEHEEROEGHHEOMLE S TORBRUETE (F# 3-3)
331 EEI3-3DEH

(1) B#

{58 3-3 O A9, Indus J1| T 32HE ] RE /048 sP HIROIT) R BB O T8 X OVE F 25 2 & T
b5, EH) 3-3 TOMFHE, ZHE TOFBORMR. AHITIT 9 ILEAITRERICE SO THEME S
o,

(2) FEIRE
F7IEE AR TR D@ Y
1. Indus JIIOLHEE (#i5H) OHIZENE R ONEE R 24088 REwEmEE2 R e L)

2. LEMROHERA X7 NOBENG, B OFIEES IS Ul — v 7 %5 (0F
B 2 (ZF0HE)

3-8 (H) BRI 1 > 50 —F >3 T
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3. BRI T D BESERIT R R & FERE T D YRR A FEE AT RE AR PH TR E L7 LT, A
SR BHEAR 7 2 SR E

(3) #HEEIE DOREESTERASE

TGE) 3-3 2B DAERIT, [THE) 4-1 : BE 3 TWRE L= EH O TEhGHE OB TR B O fhH & OF
) REh 42 B L CTIRET Yo7 FOFFE] ITBW T, BHEEICI T D8R E)
O M L7 1 Y 7 hORFEICKITARILE LTERT S

3.3.2 EHhHTHSHEOKESH
3.3.21 fTEFEEEDHH

TuYxy M—Ad, KESEZBU T, AFF 145 BFTO VP EETOM BRI E R L, VP
& AT O LLEZA 2\ Sindh-PID (%, % %A &£ % Contingency Plan (Sindh-PID 73 2023 (2317 L72) %%
2B L7z BT, PTROMREZRSE TV, LOLARNL, Biffif Clolk~7=k Hic, gick vy
HH OB EFNIIEFIZE R TH DI b 53, Indus I OEEFFEEH O 72 O TR RIZIET 1 HEHT
LTCW5, ZOXI R TH D72, FEC X° PID (%, AEEZ B 5 72912 Indus 1| O EERGE i D
HEME KO 2 BRI R T RS8OI E 2 R/E L, R R OO BUR A @ Ok T Tl
L. Indus || DEEBEEAH R OERFE BRA B R ITHEE L T 2 E N ERBIE L 725 TN 5,

3.3.2.2 FEEAHH
%5218 JCC £ . APHITEIREORE THORICOWTHHE L., UL TORICHRE SN,

(1) RA

River Plain Act (A ARDWJIEIZHES B H D T, River Plain 13/3F 2 % L TIXEN A EWKT 5) (12
x| RN O IERL O ) 2 PR L. KFIH K& Oy o Btk L1 2 B9~ % Indus A EEFS
DEANFZHED D,

(2 EFE7Io—FOBREL (BEXEDER)

B DBESCE DORBBNTOWTIE, 158 2 TR U, BRERE Y 0 — (2SN TERT 5,
Zo7w—E, B EOEKBEOKRR ARSI L. BOBERE Ot~ A 237 &5
REEL LTI AR b D TH S,

(3) EHHFEOR/NY

FPWIETE O Z /3 % 10 ERIE & L TRET Do NFPP-IV & [FERIC 10 FELANTTE % & 4HE &
NDIGRENENAFE LV, BiEATPIDs 2MEE LTV D VP EFTD 9 5 59 &L, 10 £ TE D xb)i
HBEEZITHIOFEHET D, TOEHHIIFRLOBEY TH D,

> 2010 0Ptk %, PIDs X, R —>0 6O EEEEHE T, WEADE T 3,000km @ Indus
JIEEBEOMMEE KIS TR T LTWD, o TPRENAGIX, PIDs IXFED H 528 % 10
FELWNICHIEE MEE TE 282 HT 5,

> NFPP-IV OIEPFEE a7 b I B INFETET LTZOIIR SETH 30 L 7> T
5o T OMHE AR O T THE - LR ORIKBET A e LTEXD, Lo T,

(BEZIE 1 > 5 —F 25 T 3-9



NF X K T 2022 FEHK ZHEE 2 T
T TR SNBLG LR EPED /2 00 DEET ] [ 77 = 2 b

WE (PO RRTIT O MM EGEF 30VP EETIE, £ 5 FEOmBIM TERMATREL B X 5,

> BR[E XS LRI AFE 29VP FiATIE, R, ADB. JICA %, 0O R F—mb0&E4
FENARATRE TR VIR TH D,

(4) RMEREEDER

1) REBhEHFERAORE

2 DR OFHIER % 1.5km & L7356, SEE LR THRIST 5 29 &7 (43.5km FHY) &
OV OXR CTHRHGT 2 30 (AT (45km FHY4) ORPEFRITHR DB AL, T2 250~510 /&
M, 45~52 @M &7 s (3 3.1 28), s@EL5RIC OV TE, BEIHEROK 10 50 TR L
FChHDHIZHD, TNETOTRESRNAEZ XD L, R N —ICE&XEEETFT L L2
I ANDUERD D,

*x 3.3.1 VPETHORMHERIR b

j i wppiEe | B%ax k(mil) 2EpOEF IR L (mil)
B aA T TEORE I - IR | =
(mil. PKR/km) [ (km) PKR JPY PKR JPY

R AR + EREY 2,214 1.5 3,321 1,777 29 96,309 51,533
PE A Tk

BETFIRRS % Pre-F/SL ~ULIZ381L 1,091 1.5 1,637 876 29 47,459 25,404

IRASRE R + it 215 1.5 323 173 30 9,675 5,190
HERBD Tk

BETFIRBA % Pre-F/SL ~LIZ381E 188 1.5 282 151 30 8,460 4,530

ML—F 20254 1PKR = 0.53497 JPY

2) HEEEFTHLOBR
2 3.3.2 (TN OAERT O HE R A F7 4 %£3.3.2 AGEEHEEED-ODTE
BLD =D DOFF AR, PID 6 O & i

M ERLIER D ERHERFE TR
DICED L, #£3.3.2 X VT4 Tld Punjab (km) (Million PKR)
I == s 202122 | 2022-23 | 2023-24
PN CHEE 3,000 & PI}(ﬁR\HSmdh {Hffﬁﬁfﬁ Puniab 2.966.0 2,200 2700 3.000
2,000 & /7 PKR O R 2N i g R Sindh 2,187.3 1,500 1,700 2,000

FIZHETHNTWS, 22T, # 3.1.1c D Indus IS ORENIER 2 & T

T L?‘:%f%%fﬁ%ﬂ;& H#sd % & . Sindh High @ PID 26 o & HL Y ickEo & CTII 38

PN 2N FR[E 72 %P 5 21T 9 H5E 1~2km F2HE, Punjab N DA 1.5km~3km F2JE O FAi 28 7] REZR FLE D
FEHTHRTH D, B, EROHRZAT 5 %A, Sindh JNTiE 10km #2E . Punjab M Ti 15km
FEE ORAHN FRER PHETH D, £ 332 1T PHEEIL, 187 LK OEN LA DRk OE IR
HZTYEBEATZLOTHD Z s, BRI EELZED T GE, PID NEEEMICHEZ D
TH ONTPEELILEEFTHE) OBEMEIIRE R TF—00b0 &8 E 2% CHE L Fii
LTW ZEDRMELRD,

(5) RIIEBHETERT D 1—ILOERE

EEREIRATENA 7 ¥ 2 — 2O TE, 3 (1) T2 X )1, {HF8 2128\ T VP EHir &
LU CHRIE SV B BEPEI & D BB A x5 & U, RPRIREE IS CT23e 72— T I LE DA
22— VERET D,

3-10 (H) BR LW+ > 5 —F 23 T/



NF X K T 2022 FEHK FIEE 2 T
NG IREPED /2 00 DEET ] | 77 = 2 b EFE T HREE

(6) PDCAH A JILIZ &K BIR[FHFEERETEOVNEE ZHTR
TEEY 2 ICBWTERE SV O MRS FRICES T % PDCA WA 7 VO ETEEO VB 2 B4
%

(7) 1EPAREICEET HRBEREEDFEREF AT LDEBEXHET
Indus )| AEE~DEEE ZEHET 5720, a7 N F—A1%, FFC & PIDs O[] TS DO E itk
DCET AR - a3 2=/ —2 a Vb VAT AERNLT A Z LERET S,

3.3.2.3 REHEETHHEOEF

(1) RBHEERTD21—IL

EERHHEA AN % 10 FEFRY & 975 &, REEBRE CIRE Zeet SR MELTdh 5 VP @DV T,
R 3 TR OB TREDNESF AL E L 72> TL b, ZHUTDWTIE, REKD Pre-F/S THE
L7 LV OREREN VI L 725 Z &G, PID [TEFEUFES TS K —0 6 O EEER N
5T H NN DD EMET D, WERDOEHA 7 TIETRIST 5 VP EFTO5EA | AFREEIR 7VP
TR % Fhifi L TN MERH D, ZAUCHONTIE, MNFEICTERTE 2R S 5,
722U 10 FEFORITRANZEALT D Z LIFH43I2A Y 9 2D T, PDCA ¥ 7 /i K 8B
BEZAT\V, VP & AT O 2 AR T L, SRR DI TR IR T 4 > & L TEBSFT D40
BRH DL, LFIC ERRABEOMER 7 ¥V a— V2R T 5,

WISEE  |[MEoms 1 2 3 A 5 6 7 8 9 | 10 |vPmEmrH
SRENR | o iy 3vPETAT O f > 29
B R ! ! ! — I I I I N
EEE R TR TVPE R O B B &5 X VPR OB v/ 30
| | | | | | | |
PDCAH A 7 L1 & BB S ER & 2120 & R ICEH
eSS TS S
R GEB @ 7 0 — % 3EF L 7-VPIEH O BH & OIBIREH) R

K 3.3.1 A UARNNEHEFBRr1—)L

(2) PDCAHA 47 JLIZ & B IR EEEEDENR

Indus JI[ D FEFH (RAKE) 138K 10km OB 2T LA BIETF LT\ 5, 580 AR
IR Th D20, — AT, I, A, MEWIC L2603 EOESA12IE, 20T
B CHEAT L VIRILIC 72 D, EFARD R G IS o720 | BT 20 37255451
It BEBASE DK & 72 0 SRR O AR & B B,

MNZ T Indus JIFNERNTIE, 2O XD KBRS A FEAE S WD X5 REMROTNLA, HRHERE
T <O ATAHEEMIC L D FATOMBINRRIEIC L > THECLHAERH L, Tz, 1HKT,
% 10km O FEBEC RV O BB 2 AIREME D 8> B 7= 60 . BT K2 1T BB 2O 277 & 4
Bl A2 AWM e T=2 Y U S NETH D,

ZOLIRIRNOF, KVBEASVATYT 4 v 7 T2 ED 5121, REFBTREL
72 PDCA %A 7 W L AIRPIEHEZBE S5 2 ENIEFICEETH S, FHIOEZHMI 7 2 —%

(FRERIE 1 > 5 —F >3 T/ 3-11



NF X K T 2022 FEHK ZHEE 2 T
T TR IR IRI R D [ > DRE ] |- 7 2 2

RN EHO T, QBRI & OIF It (7 # Uk LTz VP &Rtk O (RER IR 5
HHEHRND), @BEAY Y 2— L OWER, BEERT X TH5,

3.3.3 FERABE~DOERBAOAEE

EERF O E R — )V R OGHE 7 v — 2SRt T A v~y T a2 Rd 2 itk 3
1R ~ DB O BEEIEIZOWTCOMAEZES T D

3.3.3.1 Indus JIIE#MODTLERMER UBIEROHER7—IL

LT 24TV, Indus JIAR) OFE#IOILEREIZ OV TR L7z (K 3.3.2 Z8) . 2RH 7t
mE L CiE, BRSO RN A E R 23 > TV DA, IR G A IAN D Z L2720 |
OEIZ L 28 EBRE <725 (Diffusive ), — 5T, MEEHSAHE OJLEER A3 Bl B FE 4u 72 boiig
HBRRG 72 Hls T db 2 56 ILIRIR DAY 0 HIEIERNC /2 D I K 2 E B R E < b eu Vi
N&H 5 (Confined ), F7=. 4 MITIE Manchar Lake X ¥ Ty, 727 Tl Kotri Barrage £ ¥ Tt
TiX, REREHDR RN, LEERDSAR > TH, LEIC KA EFEIIRELS RO RVEHA D H 5,

A EﬁﬂbGuddu BarrageJ:‘}J: g >~ Kalabagh

| RTHELES. BEFHTY f Chashma

:.Tﬁmbﬂéfﬁ\ﬂmmmm SRR Y

| AU HEREST. BIREOHEE plieky : EEo LRl Tli L =58,
IIJ’(# {HLy, . . o ~— wESHFAIEYS<. #Hb

5 ; A AR i e, EERAFNIICEY.

: Eﬁ@ﬁuddu Barrage"- / Py -.11'.5} BEBEOEEEXE (L.
Manchar Lake THEIE L 1384, [0 ol T

| CERE LR BT Ei . § e T, i A EFE®Taunsa Barrageftii~
#*4), Manchar Lake® & /& : . Chenab River&ii S THIHEL
Indus Riverlc B3, BIERD [N J, B 85, DEREARALTO

| EEEKEL, PR | EEECLAY, BWIRS0
koW i 7 e T ; =] WEEIKEL,

EEmChenab River&inm~
Sukkur Barrage THEIE L /=18
e B A E N s T T
” i g & 3 Sl A1), Nara CanaliciR—> Tk
EﬁﬂDManchar Lakek ¥ Filt [BE | he 0. FTi3. BESOBEEIXEL,
THRIEL-ES. BEFgTy7 | 5 i

FRLNTVEY., AOFDE K : S
It 510, BEBOR PN _
e R SN ¥

EFEDSukkur Barrage~Kotri
Barrage CREIE L =184, 0E
e ; il LAGEFRICLD Y, 8
EFDKotri Barrage k Y Tin ey i B BOBHEEZ AR LD SHET
TR LES. BERETE : PR T3, BREBOESIAEL,
ichEAabon, AONFDE
Wi, BIREOEERAE ¢
#L\ﬂ

Hit: 7 e Y=y hF— A
& 3.3.2 WIRFrOILEE

3-12 (H) BRIEHF 1 > 50— F >3 T
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SRR ERED Je O DEES ] | 72 &P 2 EFE T HREE

RNT, ERFFOEBRMOPERT oy VEFEE L, BEORET —& & LT TFRICEE LT,
NG A 735 BIZOWTIE, A:GDP @ 0.1%LL . B:GDP @ 0.1~0.2%fH4, C : GDP ® 0.2~0.4%#H
Y. D:GDP ® 04%LL EZRT, #EAT— L% O (Punjab: Confined 2, Sindh: #i&
D) IS TWBD Z EMal 2 b,

N

PRO04 , Kalabaj
_ Damage Scale @

< 0.1% of GDP
0.1~0.2% of GDP
0.2~0.4% of GDP
> 0.4% of GDP

L NON N J
[w @ v I

500 km

Hiv: ey hF—24

3.3.3 WURBFDHWEERYT—IL

3332 FE7O—ICESIKWSAoey T

AREBIZBNTL, ORI, TR (RO TFRRE) bthaAa vX b (ks
DB MDY ER r—)V) ZFHE 7 0 —THBGAALTE E TSN TWS, 22T ) A vy
kEIE 3331 THRELE “BHER O ERr—1" OZ L Th b, Ml 7 n—I2 X B0
FERERKCHRT 2, ZOL I IRAX AV TIRARICEE T 2 BRI CEMItE 2175 F 2%
=572,

(FRERIE 1 > 5 —F >3 T/ 3-13
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SRR EBED Je O DEESI ] | 72 2P 2

70.00 70.50 71.00 74.50 72.00 72.50
67.50 68.00 68.50 69.00 68.50 70.00
= 2 8
2 5o P
b
£ g =
Khyher
= Pakhtunkhwa 2y
=) pm 2 R
= 38 g 8
& 2 i
= o
= n B 2
8 g & ]
Trinma 1T
A
g 5 2 &
S g ® g
‘\Idlmai HW
3 3 2 g
8 Bl 2
Mohammad Wala Bridge
i 2
8 58 8
< 28 N
& =1 =]
Islam HW
; A
Sindh 4
8 2 2
& g 2
Panjnad HW
s
g 8 2
& ] 32
Legend Legend
River [ provinciat Boundary River [ Pravincial Boundary
2 ~@- National Highway Eyaluation Results w % P —@- National Highway [ ion Results B
=1 w7 Motorwuy +  Emergent Type R a8 é}l}m{m:__p..mg. - Motorway . rgent Type R a
— Rond 4 Emergent Type ¢ Y —— Rowd 4 Emergent Type C
 Flond Bund 4 Proactive Type R Flaod Thund + Proactive Type R
A Barrges Position 4 Prouctive Type € A Barrages Position 4 Proactive Type C
s = Bridges & NoVP v 8 = Bridges o NaVP 5
& Cities @ Cities 2
& 28 s
67.50 66.00 68.50 69.00 69.50 70.00 70.00 70.50 71.00 74.50 72.00 72.50

HIZ = SV 2 o R

3.3.4 REHREEMDS A4 >< v T (& : Sindh, H:Punjab)

3-14
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ZIREG 7R LR EFRD 7 O DEET 7] 272 o 2 KBTE T &

FAE HREAICERSED

41 FEBIOEH

AIEENCTIE, 3 T (R 3 OFEEh) TIERK L 72 BB O 87 R (i 51 LS KL A0 A F AL T B MEg5
FTOHmNG . K 0EE L CHIST &M EIr e 4 fshht Lz, o BT, KR 5 O Pre-F/S D%t
REIRDER - K ZE, FIEORE (R - WACKEL., KEMOFE, B mAR, St - 158
U A7 OISR O EEOE ) 2 AV CikE Lz,

42 MBRITHELL-EPHOTHHEORETSOHE R UEE
421 BRBICHEZEREIREBEITN—T

IGE) 212\ T, B OXRIEMORDE 2, HiEBER, TR EER, EEEEM S L GRY 4
F7z, 2096, HEEEMEHE SN EREL I NV—TL L TERT D, 2F0, HELIT NV
— 7%, BRI AEL . B Indus JI| FHEIZ L > TKEHR E 72> TWBERPGEETH 5,

WIS N—T ORPEIT TROMEY L7 5, &ESE 7 /L—7121% Sindh M T 47 %77, Punjab N
TI12 EETD VP & £ 5, Sindh NOFHH, FELEITN—T128T D VP OEIGRZ W, FH
Tu—ZHES< L EXONDERE LTI, Sindh INDO A, OAELAS ELEAIFESC 5> T E E AN E
ITLE, QKEARAEZET 5 N THEEYMOFE, ERETF oD,

KERBNZ 25 & Sindh M CIXFRE 226 RSB 72 VP 78 28 FEAT. @ RS M7 VP 2% 18 5
AT & 72 %, Punjab PN Tl oM [E 7256 R AS B2 35 AT 8 2 (5P, 38 i 6 SRS L B2 35 s 11 (it & 72 5,

= 421 HEERANO VP EFTE
53 Sindh Punjab it
| e
(EBAFHMG 7 v —I2 X 0 #EE BB & L CHllen) EF 25 13 =9
4 VP T 103 42 145

Hifh: a7 hF—24
BB L—T L LTERINTZE VP BT oW, BB SRR E 422 (2845,

® 422 BETIL—TORKED P &R—&

No. Al VP 4 KR DBk KPR T
1 Sindh | Jamshoro Frond Bund, mile /0 to 2/3 (PUO) Hi 1 B R [ 72 6 5R
2 Sindh | Qadirpur Shank Bund Mile 0/5 to 2/6. (V.P) e B A 72 et o
3 Sindh | S.M Bund Mile 12/4 to 12/7 Bakhri Point s B R 7 et
4 Sindh | S.M Bund Mile 107/6 FHE B O 725k R
5 Sindh | Ghumra Loop Bund Mile 4/6 (V.P) P B G 72 %k R
6 Sindh | Ruk Spur, mile 0/5, 1/1, 1/6 & 2/3  (V.P) T B B 30 [ 7 o
7 Sindh | Moria Loop Bund Mile 0/0to 1/0 (M.V.P) T e B 30 [ 7 o
8 Sindh | Old Abad Bund (V.P) FEE B G 72k SR
9 Sindh | L.S Bund 16/0 to 17/0 (Hakra Point) (M.V.P) e B i [F] 71 5k 3R
10 Sindh | Link Canal Bund RD.65 to 90 s B R 7t

BB A > 5 —F >3 T 4-1
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FEFHE TR BRI R BB EPED 1200 DEEL ] | 71 = 2 f
No. N VP % KR D BR AN R L
11 | Sindh | Sonda Hillaya Bund Mile 1/3 - 1/7 I8 B b HR [ 72 kR
12 Sindh | Sonda Hillaya Bund Mile 2/1 to 3/2 i R HR ] 72 56 R
13 Sindh | Ali Bahar Bund Mile 0/0 to 0/5 HEE B AR [ 7 5k SR
14 Sindh | P.B Bund Mile 0/3 s B R R[] 732 5t R
15 Sindh | Hajipur (M.V.P) 3/7 H i B 3R ] 72 50 SR
16 Sindh | Hajipur 6/0 i B b HR ] 72 56 R
17 Sindh | Hajipur 6/6 s B R[] 732 5t R
18 Sindh | Hajipur 6/2 s B R ] 732 5t R
19 Sindh | Hajipur 8/4 HE B b HR ] 72 56 R
20 Sindh | Hajipur 12/4 to 13/5 i B b HR ] 72 56t SR
21 Sindh | M.S Bund (M.V.P)18/3 s B R[] 732 5t SR
22 | Sindh | 2nd Surjani Bund 0/0 to 1/5 1 SR [ 72 % R
23 | Sindh | M.S Bund 42/5 18 Bt [ 7 o R
24 Sindh | M.S Bund (M.V.P) 43/5 & B TR [ 732 56t R
25 Sindh | M.S Bund 44/3 & B R[] 732 56t R
26 | Sindh | M.S Bund (M.V.P) 44/0+200 18 B [ 7 o R
27 | Sindh | KUKa Link Bund 9/4 to 20/6 18 Bt R 7 o R
28 Sindh | Akil Link Bund & B R[] 732 56 R
29 | Sindh | Qadirpur Loop Bund Mile 7/0 to 8/4. (V.P) e B W R
30 Sindh | L M Bund mile 1/4 to 1/6 (V.P) HE B kR
31 Sindh | S. M Bund 4/0 -4/2 (Sagyoon) (PUO) & B TR
32 Sindh | S.M Bund 37/0 to 37/4 (Bhorti) (M.V.P) P 1B b B RER
33 Sindh | S.M. Bund (Sagyoon) Mile 3/2. HiE B SRR
34 Sindh | S.M. Bund Mile 6/0 15 Bt W R
35 Sindh | S.M. Bund Mile 7/4 to 8/4 P& B TR
36 Sindh | Manjuth Loop Bund (0/0 to 1/5) (S.M Bund 33/0) e B 18 X R
37 Sindh | S.M. Bund 42/1 to 42/4 15 B W R
38 Sindh | S.M. Bund Mile 7/0 P [ B by TR
39 Sindh | S.M. Bund Mile 30/0 to 59/0 P [ B b I RER
40 Sindh | S.L Bund Mile 5/6 Near Bachal Shah Miani (V.P) FeE B b W R
a1 Sindh | Left Bank KBF Upper Nai Baran Super passage RD.90 of HEE B 18 R

KBF. Upper
42 Sindh | Left Bank of KBF Upper RD.107 to 118 FE i B b TR
43 Sindh | B.U Bund Mile 14/7 to 16/2 15 B W R
44 Sindh | B.U Bund & Indo Bund Mile 34/2 to 35/3 & Mile 0/0 to 1/6 P B 38 xR
45 Sindh | Hajipur 0/0 to 0/5 P B T8 xR
46 Sindh | Kuka Link Bund 6/0 to 7/0 15 B W R
47 Punjab | RD: 458+000-465+000 & RD: 450-453  of Extension b EY R[] 7 o)

Minchin Flood Bund.
48 Punjab | J Head Sour No.6 at RD 9+000 of Khanwah Flood Bund b E Py 518 [ 75 56k 3R
49 | Punjab | Minchin Flood Bund RD 90+000 to 100+000 18 B IR
50 | Punjab | Reach RD 206+000-224+000 (Reach Ahmad Kundan) i B 18 xR
51 | Punjab | J Head Spur No. 1 at RD 230+000 I B B R
52 Punjab | T-head Spur T-3 upstream left RD 19+200 of LMB & B T8 R R

) Bhakkar Flood Bund RD 60+000 - 70+000: 5 structures in P [ B s B xR

53 Punjab

between these RDs
54 Punjab | Shahwala Groyne RD:35+000 to 42+000 FiE B s 18 xR
55 | Punjab | J-Head Spur 1-B at RD 29 + 000 Shah Wala Groyne F i B R
56 Punjab | X Spur at RD 58 + 000 to 62 +000 Shah Wala Groyne F i B SRR
57 Punjab | Inverted Hockey Spur at RD 66+000 OF Shah Wala Groyne FiE B s 18 xR
58 | Punjab | Bhakri Ahmad Khan Protection Bund at RD 9+500 to 10+200 P B 18 xR
59 Punjab | Bakhri Ahmad Khan Protection bund at RD 3 +700 to 5 + 700 b E Py R IR

i . 7o FF—A

4-2
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N X S T 2022 FEHK FBEE 2 7
BIRAYZAERG EPED [ O DEEL ] - 7'12 2 2 |

FEFTE TR E

422 EBELTERIRETAD Y FOKRE
4221 @BETOCH FOKRYAH

BT N—TD 95 B U CIRIEE 2D N E 8 (EMEITIRE O VP &R« DR REE
EER LIRS 12 oW TGRS 5, O BB R OBLUHIE AN K D BIEE A OFE R, @PID ~DE 7T Y
Y7 (R F—o@hn%), @WEPFHE 7 v —IC X 5RO EREZREGIICEIR L, RELOBEH &
LT, U FD4ADEENET NS, Zh b 4->O8EEO VP AT, Sindh /11 Sukkur Barrage 7>

5 FEEHH Larkana B O Indus )1 FEEBHICALE T 5,

Moria Loop Bung Wazirabad
————— sl Ruk Loop Bund
Larkana . R OOt AN MNoonody v
gx —— et
§-10 "S:oﬁegoss ;
’ —l‘t "y A
; <:|lndus River JNaporG 9;5-‘
: ; A
; o 7 s008a
A\ gy kil Link Bund - sz'l..o‘wz?' f \ b
&\ 4 5027 S8 3 Ao, \ &%
g \Q\ Old Abud Bund Pvirons oo P28 mcs? Q& Serir
75059 L ‘ P, o T . f e

R DORIEH AV OEEGES =T

HE: a2 hF—2A

® 421 WEAROFEIO—IZk 3R
E7. BERIE L TR OMASMER OE 2 feo oo l .
=D ODEET, K 422 OAXICT B B P . .
v b U7c, B4R L7z Sindh M 0 4 12500 VP f&iFT o 2 A A -
TuyT 4 IR a st ZOBERORK %*ﬂm . . o e eeem
B O~ A THLBT B 126, BEHEATRErE & OV EE T : o =] oo
B ) 27 BIEWICE VR Th D L5 2 T - e
%, 72%. Punjab KO Sindh M OJEHEREIT, A :' L : ... -t
FHCHEN L IILIEART 2 B (AT 1T Confined Y ’ S : :
%33 Diffusive T & S 25, 1> T—HAKIET S ®sindh @ punjad
& FHRIZ Sindh INOILFEREE N K E Ip A r— 2422 MALESDEE

VIR DGR L,

VKRGO, EETEZIR, SAKBIESEOFRICESE, ATV Y27 MIBAOHGIEC LY R OREL E &

A L7 6 O T, VP BEETO MM 2 iR T 2720 DB B @R E L TR LT,

(BRI A > 5 —F 3 T
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EFE THREE BB LR BB D 1= D DEES ] 7 e 2

4222 431ZY 4 LD

(1) 0ld Abad Bund (Bund:1ZRf)
AL« HTOFKER, Old Abad Bund % Mt ¥ & < RULF FRLOBEY ThH D,
>

W EOBRIC L 5HEE A% T, EREERITIFEIR L T
> 20234 8 AR LU 11 H OBLHIFRE CHRAIE R R S vz
> EBO® SRRty
> REMNEFRANZIERL TV D
> BEEET oMU A DX (Larkana) 2MET 5

> ERICEDKE D3GR

diABAdBund (V.
Tl T

"‘,>¢S’ﬁ!:{(-’n

4

\
= EXisting Bund |
y : - A

A\

BB REIZE ORISR TE S < RBIEIIFTEOF R L0 B S ITEy
BADOWENHDBNED TODLEFTHRH D © RPIOET R IR E IR E R

HE: 7ayxs hF—o
BE 421 HMAEEWKR (0ld Abad Bund)

4-4 () B o > 2 —F > 7 T
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SIS EEFRD /2 0 DRES o] 72 ¥ 7 |

(2) Akil Link Bund
TR« M ORE S Z D Akil Link Bund Z B0 & IRILIX FRco@ ) Th b,

> 2023 FOARIKALBERRFIZI) HHD > B %15 HE~ DI K D RS S 417z
> Lyl (Akil Loop Bund) 7»5 DR BIERZE SHERH 5
> BREET D HURIC AN D EEMIX (Larkana) 23 5

-

Kl (Stads) ZSELME S THY | R & Z )
TOMRBEMS N TV D

< £ : 3
EEBARTENIC mARBD S 0 AR RITITZRED | - 2023 48 H (Low Flood ) Bl HhEEAS I (=
AR S ey HVEFLA S OIRK & HER

B _EFE AkilLink Bund (IR RERIR E LTEY |« BRI B S - HREITHR S o T

L2Bi

HEg: 7y hF—24
BE 4.2.2 HMFAEKSR (Akil Link Bund)

(HJRIEH 1 > 5 —F 23 F b
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BRI REPED 1= D DEE ] | 7 e 2 f

(3) Ruk Loop Bund

FWAT - W OFER = D Akil Link Bund D4FET RERMITI FTROHEY Th 5,

> KEBTRLS B0 . WL ONDORNFE SN TN D,

> 2023 4F 3 H OBIHIGHAE T, #BIKOELMZENEIRE L THER I LTz,

> BEOTIERINDS D,

> REIOEIB - ZR LHFET, ESE (2 — Iy FKEORE) PNULETH D,

> EMICE DRGSR T ORI BREEMIC K0 flkised 2 FTREMEA mu

Goagle Earth”

SRR O B R DEB A D D
WB DFZ (SFERP) 2 X VIR OHHE & il
WK DBFR BTl (2023~2024 4F)
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FHM O AT 9 2 & T, IRPPEFECE I 5 BifrE ORI kA 1TO T &2 HINE LTV D,

(2) EEER

1) BRI ODTLF/S

Sindh M| Larkana % Indus )11 45 /5 (24L& 3 % . Moria Loop Bund % X G2 | A&} 3K D fe & 5=
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Heffie=| 30% <\ TEANTRORBICES S WEREICOVTT B V2 hF— A X
1 2024 ﬁi - 77/I/HZ FFC, Sindh- D ga%%ﬁ[\:
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Balochistan- >  PDCA BERFEBLO (X R & o ~OE A (EH) 2—3 BHE)
PID - TFREIE B 22V T Sindh M, Punjab M OFERLR L v FERETR ML
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IRERAH Bund Manual (4" edition) Sindh PID, 2008
INH AL Design Criteria and Methodology FFC. 2001
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522 BRERELSDIER (Moria Loop Bund) MR
Sindh M| Larkana ¥%® Indus JII45 5 1Z02{& 9%, Moria Loop Bund # %4 & L7,
5221 EIFIERI OISR

(1) HEERERKR

Sindh MHRBLDLEL) SHP 7 — % 2 F£oR LT FHE XA X 5.2.1 1277, %152 Moria Loop Bund @ |-
P IX Sukkar Larkana Bund, T itfliZ 13 Agani Akil Loop Bund, 2PNHIHIIZ (X Sethar Loop Bund &
Y Agani Loop Bund WF7ET %, F7-, BEXIKE LT, EFARTMICELE S iz 2 FEOKE TAG

BN TW5,

W
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HIBL © QGIS 7 2 Hif4 & O Sindh MAZHEDIEES SHP L v P = 7 FF— LB
5.2.1 Moria Loop Bund

(2) AFMEOREEL

Moria Loop Bund O HIHEIZ1E 2010 4ELARTA DAR/KEEAMLE L TN D205, 2010 FFRE AU TEERIA KR &
Al & OBEfRIZE L2 300m Tholo, Z 2T, ¥ 52212 2013 FLAEOWEOEE L KRT 5,
i EOEEEE (Google Earth) (2L 25 &, 2010 4ELARTOW AL E L _EFL O E THERZEE LTV
Do 2012 FE D 2013 ARIZNT T, EREAFIETRICE D L7220 . — BARKE = & SRPIA AR
& DBERRIZIAN S T2 b DD Z D%, FIREE A AN LT S M350 < 722 0 IX Lo, 2015
F1Z Sindh-PID {2 & W IRAN B ENSFA L@ & U TRk S L7z, 2013 4ELARE, 2024 FFBUEIZ R
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A Xy b =3O Sindh-PID ~D b 7 U 2 72 X0 B -k 8 OMHE /il o g JhE % 3%
523 1T, MRS AIR DERA 2B EITIZE > TR WS, FFC 23 E i L 72 MHE iR T %
FEIZRELTWHWDZ END, BEEENECSCT WS THD Z L RHERIND,

& 5.2.3 EFEOWK - MIE/FHRERE

B, BT e
ez I
2015 Bk HOKFZ SRR AN IZ B
2016 White ik FFC D&EEIZ LY | REEFTZMIE,/fHRT 5 71-010, BIK~DZa5RE) O#RE T
K OVAETE A OAR[E & T % Fhi
2017 9N HIZKERIZ . 2016 IS EE L7248 D O R TR O A OARE D T A 5

Hl : Sindh-PID ~O b7 YU 7 L) 7Yz b F—AHMERK

(5) EAXFT

A X2 b Y =T PID £ 0 AT L7CARHERm X 2 X 5.2.5 1284, FRAERTH X L A 2
MY —EO e TV > ZiER 0 EEH L7z Moria Loop Bund OFEAGE LA K 5.2.4 [T T, REXF
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fRIE T. (Stone Apron) MEXIE SV TV 5,
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TYPICAL X-SECTION OF MORIA LOOP BUND
SCALE
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5.2.5 Moria Loop Bund MiZ 4 X
% 5.2.4 Moria Loop Bund MEAK:ETT
HH BT
HF.L 179.00 Ft.
ERT 185.00 Ft.
S 6.00 Ft.
R EE 30.0 Ft.
JZREA R 1:2
JIEE AR 1:2
PR PRI LS
EE e ZEHFED

Hidl : Sindh-PID ~DO b 7V > 7 R OEAHERHEK &L Y ey =7 N F— AR ERK

(6) EtEIRTE DRI
BEA7? Moria Loop Bund D A7t Sindh M @ Bund Manual, NFPP-IV, MoM!% %2,
DORKERE Lz (& 5255H),

AT I A

% 5.2.5 EtEMEOEZA
Moria Loop Sindh M = =
TH ; g HTOH
HH Bund O Bund Manual NEPP-IV | MoM ABRT ORI
R 6 ft 4 ft 6 ft 7 ft 7 ft
PN 30 ft 20 ft 25 ft - 30 ft
JERIEAR 2.0:1 High Bund : 3.0:1 ~ 3.0:1 - 3.0:1
4.0:1

JIEIEAR 2.0:1 High Bund : 2.0:1 - 3.0:1

2.0:1 (R B/ E)

+6.0:1 VINER ) & M)

HE : ey e N F— ADERR

I MoM to “Review Design Criteria of Flood Works and SOPs of Barrages Held on March 07, 2011.”
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A E 1% Sindh 21 @ Bund Manual Tl 4 ft, NFPP-IV Tld 6 ft CHESNTWDHD, £BEIT 7T f
NEE LW ET D MoM 728 2010 FEDOUEKZIZ FFC LV BHEINTWD, 2D, A7ad =7 b
T E25 X )2, FHEEmORBEIL T/ & T 5,

[S2WihE]

EEFAIE X Sindh M @ Bund Manual Tl 20 feet, (NFPP)-IV Tl 25 feet & HlE S 4L TV 503, Moria
Loop Bund OEEFAIEITREIZ 30 ft & D 7=, HEBAEIX 30 ft & T 5,

OMIESESAITH)

SindhSindh N TIZEER D E S UThi UTER D RHA DR E STV D, ARREHZ 31T 2 828 M i3
12ft (3.6m) L ETH Y. Bund Manual ® [High Bund] (253 &4 5, High Bund (281 5 487220
VAR, 3:1 705 41 ThHDH, ST WVIVE HR0M IR 08 2 52 1T A EPTc VT, 4:1
DRI LTS, —J7 . EOMOEFTIX 3:1 Z#FEAR L L, AED FCHREINEINL 221 £T
DA TE S EEND,

AREHZ BT 28T, FHA#E T ZE L TEY Sindh OB EIZH ST & 3:1~2:1 £ 725, FFC
DOFLEM (NFPP-IV @ Design Criteria) 73 3:1 TH D Z &b, ZHUTHEW, EEAld (1D 1% 3:1
LT5,

135 ]
Sindh /1 @ Bund Manual D)1 ZEVEABLUCE T 50k & L TTFRE 2 RAZRIT BN,
INBR AT, /B BT 2 BIAEL, NBE R ERIL 6 HIARLE T 5,
HEREHR (6:1) 2ET 2 BtV EZT40 L EET 5,

N BT D & JIEVEFL O E DS ENHANC K E <R, SRR~ E RN RE D, £
7=, Moria Loop Bund DIZAIEIZEFET A RT7 A4 L OMEME LV IRV T2, /NEED 3 FIARLIC
LA CHIBERMEREZWET 2 LB L0 EIX 4t DR TEX 5D, 207D, FHEETmo)| 5=
EARLE 3B AR LT 5,

5222 HREBAAICHETHIERD
5221 %L BUROFREE LTLULTFRZET LD,

s#.!I

]

EEBS EWAN ORI FEORBERET L TV 5,

BB S UMK R i O R 3 AL L T 5,

72478V (Stone Pitching) <°HR[E T. (Stone Apron) 23iR[E S/ EURITHER LT D,
PR DS T DR AT T L TR,

EER RImiE X FT R OIE 20l 72 L TV D b DO, IEARPHIEOE LY 2 TH D,
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523 BERAAEOARLER
5231 AR

M EDOHEA K 5.2.6, HEHFPHZ 5.2.6 IZ7~7, Moria Loop Bund X Uf Moria Loop Bund it s
A3 ORI = DT A Fehi U7z, AR RITRIR T L FS MEEOMTERHNIRE T,

& 526 REOKE
HH HAL | B kel

TR &

Wi 1 (Cross Section 1) VN 4 g 180 m, JIID>H 7% 100-120 m
Wi 2 (Croo Section 2) ZN 5 i 140 m, JI[DOH 73 100-120 m
Wrii 3 (Croo Section 3) ZN 1 1i& 80 m
Wi 4 (Croo Section 4) N 2 & 60 m

e &
FHEMITIAIRR

km 4.6 BEFEDERFEA DY 2.8 km, JEIRVAY 1.8 km

(Longitudinal Survey)
Hill: ey FF—2

Cross Section 1
4 sections @200-450m interval
Width=180m X W .
100-120m on the river L b - 3
: : / Cross

2 sections @400m intervall
Width=60m

Cross Section 2

"t sections @400m interval Width=140mEs&
100-120m on trr )

Longitudinal Survey
—— Cross Section 1 (L=180m
——— Cross Section 2 (L=140m

Cross Section 3 (L=80m
—— Cross Section 4 (L=60m

T AR

HE © AutoCAD THR SN AMERBIZ T 1Yz 7 FF— LB

5.2.6 RIEHH
5232 HEHRAE

HUE A ORBRNA L EA R 527, 8 — UV TREOMERZX 5.2.7 12777, Moria Loop Bund
J% O* Moria Loop Bund 3/t 8T AR BT FEIZ B8V TR — U & VA Z 1T - 7o, BH-1 1ZEEB K,
BH-2 |52 FIEFUAT I THEME L7z, SAR RITHIR T L FS siEZEO R EBHIFE T,
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R—1V > 7 (L=20mx3 &) m 60
W KL b 3
AHRELVEHR I i1 @ SPTN <8) + k 3
MBI v b 3
A=V 7 (SPT #Et) BIXUHMBREY LY T
L Sy AT Ho 7 15
PAMERR S Ho 7L 15
I T BT 15
Gk P T 15
b AN 15
— i AR VAN 3
g VA 3
BRI Ho 3
+HbD S02, Cl TN OMC D& A i Fr T 3
HFKD SO2, Cl XTUOMC D& A & AN 3

Hiffh . Vo= hF—2A

P : hint

< Boring Loca

HiH : AutoCAD TE/RINAHEBRIC T v Y =7 FF— LB

521 A=V VTREMER
524 IEMFEREHCHNSBEERER

Vet S A7 B BARTEIZ IS 2kt 3K & U CHyA T (Stone Damping) 23 ARE)— A LT
L0, HEETLERET LG, IE~OFINN G ORE ZME T 5 7 OEF O A T a2k
TLOMEND D,

Rl 3B BRI OARIK IR B O VRIE A 2385 Th 0 | RUKESI R DR B OEITIC L0 32
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AR S DM B D, £, FHEIE TOHIMIC R ENET L, Hi THPHIE
BN DR &%,

BERREELS O EASRICEENFE L, BEHNTIES 2 OB OFERBIEENBAET S, xf
RE LT, BB LNRMIZ 7 N LEREZRIT S Z L L ARETH LI N, BEFZROHIL
BEFFEE TH D720, ARG TIIE O RENIE L 0D Z & 2B L, BFRELEEIT 5
X9 IR IR E LR,

52.5 RAET HAIBREER
(1)

Sindh N Ti&, JICA LISMZ b TICEERERIAS K — L v i RN LS N TE 2, L
TIZ AHETE BEEOTRWME BT —DFHZEIZHOWTREHET D,

(2) HFIRTT WB)

Sindh M 25T 3% 2 & A RICERRARHEL 725 Lz 2022 3K A% 15T, WB I3 Sindh /N
123 T ISindh Flood Emergency Rehabilitation Project (SFERP) | % 2023 42> 5 % ifi L CV>5, SFERP
DOACER, BEER & ORI 2 DL T2,

% 5.2.8 SFERP O#IER

THH B
FXHIH 202341 4 10~2027 4£ 12 A 31 H
FEED ® 2022 FEDUKTHEE 32T 7= Sindh INOFFEHIR DA > 7 FIHIA
o SURZEEICHRKEDOREIIXINT D72 ® Sindh MNBUN DRES) TRk
R R 212 HHUSD (mrAR—x> k1 Infrastructure Rehabilitation 0 %)

gV R—F2 b 1. Infrastructure | 1.1 Emergent Works (33 3£ : 2022 FFyb/K CREEE L7z 208 AT (N TAlte
Rehabilitation | % &) OMfifs, 12 WFIORL THOMESENE £, 2FENTETH
)

1.2 Emergent Rehabilitation Works (32 S+3¢ : £25 & OVEWEIGE % OfE N &
Fi, 1 FEAEOFENETHER)

1.3 Long Term Rehabilitation Works (19 F3£ : JR/K & A, FEBEHIAK, HEAKRES
HEOECMEZ G, 1TEALEOFENTE THER)

2. Livelihood Support

3. Institutional Strengthening for Resilience & Technical Assistant

4. Project Management and Operational Costs

5. Contingent Emergency Response

Hg : SFERP $&fiti&k} & HP (https:/sferp.gos.pk/) % FEIZFHAET — LA DERL
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MANCHAR LAKE
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THAR DESERT
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Legend 1 3

L Emergl:nt Rehabilita

INDITA

Hig : SFERP #2{it& ok
5.2.8 SFERP MfuE[X
ARET L T % Sukkur 8 FA RO L LTI, Ruk Loop Bund @ T BB O R 5.,

Z O THRKHI O ITE 5.2.8 @ 1.3 Long Term Rehabilitation Works | D 1 AR—FR > MIEENT
BY . 2024 410 HICBMZ AN 2BRICIE, THFEIER L Tz,

F7- SFERP |7 =— X 1l & L CGENEEZ WB ICIRRFTTH Y . AWETE T % Sukkur 2T
VA FEDOHEH# L LTI, Ruk Loop Bund, Shikarpur & Larkana OHE/K T AT ASEZENRE I LT
5. $EZ ZI7- SFERP Phase-11 DAL E X % VL T IZ/RT, ARHE OFEOEMEIT R,

BRI A > & —F > 5 T 5-11
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mages Ty,
i

|23, REGULATY
ey B st | OF DESERT C

[ 26, B
BYETEM

W T ViR
—

T
| LARKANA DRAINAGE |
Fi BYBSTEM b 8

7

! #
i ] _
| 3. MEHAR MAIN DRAIN |

=4 ~ W

F, HHAIRFLR MATHANSHAH
BRAMCH DRAIM

| 11.ROAD BRIDGE | >
| ARAL HEAD REGLUILATOR '.'. g~ 2

i 1M ROAD BRIDGE -
| ARAL TAIL REGULATOR :

| 12. ARAL TAIL REQULATOR |

| | A4, B BUKD

HiBt : SFERP #2{4k}
& 5.2.9 i2FESht= SFERP Phase-11 DHIER

(3) T I TREARKERTT (ADB)

ADB I FFC 283 E L 7= EF /KB EEH#E (NFPP : National Flood Protection Plan) 53 5 i |2 %f
J 55 (FPSP : Flood Protection Sector Project) % X7 5%, /NF AKX U DIR/KEE, FrliEEw
KRNI SEZAT-> TE T,

Sindh N & & e/ 3% 2 ¥ R RITERRMEFEEZ 725 Lz 2010 FHKEFIZHBWT, ADB & WB T
DNA (Damage and Needs Assessment) Z1ERk L., Z DO OELEFEITK LT, ADB X Sindh MiZFW
T IFlood Emergency Rehabilitation Project (FERP) | % 5Efii L 7=, FERP O ZEZ K ONHAREK 2 LL N IoR
ER

5-12 () R > % —F == L
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% 5.2.9 FERP O#IER

HH B

HEWIMH 2742-PAK—Loan : 2011 £ 5 1 26 H~ZiEfkfE T
2743-PAK—Loan : 2011 /£ 5 H 26 H~201544 A 15 H

FEHW HIEA 7T OEIBBIOFEZE L T, RFER L O ERmEIE 2 3oKETO L~ LIZRE L,
FEROWKITHT DLV T 2 EmH D

e 2742-PAK—Loan : 660 5 /5 USD (GE% &AM : Ordinary Capital Resources)
2743-PAK—Loan : 31 HH/3F AKX L E— (FERIIE AR Special Funds Resources)

nYxZ7 h® |+  Road network system, including bridges, repaired and rehabilitated

% 5 e [EiEOfE. HIH. FE : 344km

® JIEDHHE, EIH. FRE : 920km

- Provincial irrigation facilities rehabilitated and reconstructed

o JKEEICHSTEMOD S B, 22 57 ha #UE, B

® DNA TEES N7, HPPKEZ 100%ifE, B0, e

Support services
®  ADB Safeguard |ZJ DWW T2 BREBEIRFE DNEST & T 8%
o  JHYKEED 20% DR TN T Y = > F — Rl
®  Shikarpur #15 D 4 DOFICEB W TLED AN AM vy b T e =7 MNE
e R EIRR : 23.57%
Hidh . FERP $&fiti& sl & F3Ee THEE (https:/www.adb.org/sites/default/files/project-documents//44372-013-per.pdf) %

FECRA T — 2 DMERK

FERP OWEWEHERMEIH - HHEHEICHOWTIT 52 FEDHY . TOZ LB O & LT X Stone
Pitching/Apron & FEIXNL 53 E T - IREO LOEF LHETHLH, 205, Kiget= Y 7 THE
¥ 7~ FERP OWEREMiaRIE 1A - HEFED TR EZ LU FITRT,

& 5210 AT 7HETRERFAHD FERP DERITRREIR - EREX

a—> . TH4E&%
55 v (Rs)
1 2742 Package no 19: Earthwork strengthening of S.M Bund from mile 0/0 to 0/5, 2/4 to 3/2, 8/0 to | 237,580,363
12/0, Bakhri Loop Bund from mile 1/0 to 2/0, S.M Bund from mile 16/0 to 19/1, Moria Loop
Bund from mile 0/0 to 1/0, Pipri Loop Bund from mile 1/0 to 3/5, Bugho Dero Loop Bund
from mile 0/0 to 1/0 and S.M Bund from mile 29/0 to 54/6 & 57/1 to 60/0 and providing stone
pitching along S.M Bund from mile 0/5 to 2/4, 40/0 to 41/0, 54/0 to 54/6.
2 2742 Package no 20: Raising & strengthening of S.L Bund from mile 5/2 to 9/0, 14/6 to 30/3, 37/0 | 340,770,603
to 40/5, Moria Loop Bund from mile 0/0 to 1/2 and providing stone pitching along s.1 bund
from mile 5/2 to 5/6, nasrat loop bund mile 4/0 to 4/6 & s.1 bund from mile 37/0 to 40/5
3 2742 Package no. 21: Raising and strengthening of Palija Loop Bund from mile 0/0 to 3/3, Abad | 291,473,776
Ring Bund from mile 0/6 to 2/6, L.S Bund from mile 9/4 to 17/2, mile 20/0 to 23/2, mile 26/2
to 27/4, mile 28/0 to 32/3 and providing stone pitching along 1.s bund from mile 10/0 to 11/1.
4 2742 Package no 22: Raising and strengthening of R.N Mangli Bund from mile from 0/0 to 1/3, | 210,104,626
front bund from mile 0/0 to 0/7 & R.N Bund from mile 0/2 to 1/1 (ali wahan complex),
providing stone pitching along R.N Bund from mile from 22/4 to 26/4 and Gemro Bund from
mile from 11/4 to 13/4, construction bund landhi along R.N Mangli Bund at mile 0/2 and gauge
pillars, mile /furlong stones.

H#L : FERP fR{ItE kL & FHEETHEZE (https:/www.adb.org/sites/default/files/project-documents//44372-013-per.pdf) %
FEICHTE T — 2 HMERL

FERP O 11— &5 2742 12O\ T, HYWOEH THITKR T LTE Y, ARt OFEOTEHIX
72\, Z D% Moria Loop Bund T, Sindh PID |Z L A #iECH b2 3 L C& T\ 5D,

FIEZRIEH A > 5 —F >3 F b 5-13
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5.2.6 IRRGERETEM
5.2.6.1 EREtH A

RAHCBWTEET 24 001%, BHICB T 28ITOFEICHES X 2010 FHk 2R L35, it
5t Gat& AT HEL 1% 2010 4R KEE OB TH 5,

526.2 XNEEROHELELELIL

(1) NREFTOJIR
Moria Loop Bund TR L 72> TV D DITREBRIK TH D,

522.1QTHBWTHEFL L7~ L B Y . Moria Loop Bund DR CTIEFEENEITL TR Y, ITHET
TZRFICER DSBS OAR A 7 DR EDOETNIHE TH 5,

FRED XS k5. Sindh PID TIHMREISHT 2E =4 Y v 7 Lk 0718 1H T R T
FEFEMLTETVD (522.13)2 M), 2015 FLARE, LRI O 7 TR B B OREA3FE R
L72d, BRI AR ORA B ITITE B 2o T,

BLROIREXER & UL B2 1A LA (Stone Damping) | S2B51ELICALE S 4172 4R [E T (Stone
Apron) & EEBLATHNICALE STz 2 FEOKH LAGKE ST 5D,

(2) WBEELQZLIAL

1) EHBAE

YELTE T EI RS ORI TH Y | 5% B 51 &SRR LTk LV RG2Sk 35
ZeEHEZD L, EEH EOEA (Stone Damping) (X, AMOEEDIL LD XA EDED
I, RPN ETHD,

GEEC. EBFOWIEIEICE LT, RimhEIZHM T 9.15m (30ft) L ArEOEUEME 2L LT\ D
HOO, JIFRNNEER & BIIEABRN 28 L2l >TWA 2D, BARERNKLETH D,

B RMEICR LT, BUTOREETH D 2.3m(7f) 2N e TE 5 X 51275,

2) EKEAE

K DB X 0 SRR R ORREBHkE L CT 5, BB RO KB = OR &
WIEETHY | REDHED Z & TRIIARBNEZEL 5 2 2PN LD KRR
#iE L aE T 5, O C. HEERTEICAKH TREZBLE L, ERE OO S KK
ODFE~OFEEER D, 72k, Kl OKSGE ITEAFELL FICmx izt o & L, Kl T & RKH#
FEDRI~D HRPHERE 2 B L oo, i~ KRB O UK 3K TREEAUOKIR 21517 5 X 5 7
RS TD, REZOA A—VIE, BARIZEBWTHIED LTI TEICHEE ML
ZEHRE LTRE IS Ly 7KE TIZEN,

5-14 () S A > 5 —F 2 5 F b
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il . 4 Z o ZOE BT 2 G2 Ui IO by TKEIRE —BAEEA PEERILES

5.2.6.3 EIDOHFH

e e T e e e el i

X 5.2.10 O 5211 123K ToO®BE L2~

& 5211 XNERIDEHH

KPR T SER /R St SR A KRR
PEBAR L T L=2,250m (i) BERRFE R omah, BEAF OREAEREEH, | $2B4 i : 30cm FRE

WG DI S £ 2R E Wi yinE « 3 Bk~ AL
(Fied) B OEKENE 1SomFBEEZ R | #F TR a7 U —hE

IR IE
1RAK#E T L=1,150m (Ewiu) BERRAKKGE il (Bt #EET . HIT
(P BEEOKBATRM LV RE WEL: a1
Kl T N=6 % K B2 TV MT 200m REfR T & KL - T UK 5 Je+m Ik 1

ko
FAHEARET H R & 0 100m

Hit . 7mo= 7 FF—A

St Blind

H# : Google Earth IZ7' 0¥ = 7 }\3"——_5\%5
5.2.10 st THE

BRI A > 5 —F 23 T 5-15



NF X K T 2022 FEHK ZHEE 2 T
EFE THREE SRR IR BB D [ o DEEL ] | 77 & 2

52.6.4 HEIDHH - RE

(1) xEIDHH

RENT DB OV, FNEDTR CFEE & OREEWTE) . S2B5R{TE O 7 ORI, FEBUT
FEOWAKEFIC R DFDL. SR D LB M R R UNE 2 RiE T DBEM ORISR T 5, &
BRI Tl REOREZZ T 5UAAEOMBIC ERICENTWVD A, AR THIVUL, BEhRE
FTZR W T B L7e X5 22 BU S 2 AR o b JnE R0/ H TR E IS K 2882 @), RIA
WIRERTTT D REN D D,

#5212 (IR EITHT DR iR TIEO B 2 7397, AR R E T Tl 2B ARIZ 13854 (Stone
Damping) 7213485 (Stone Pitching) (2 K 2R LARE SN TS Z &b osks LT
ERETOWELRET D, #EFEORE ST RWEKER ISR, ok s L TRKESRZ

RETDZ ETMA AZEI OBIRE L TKIZRD A2 BT 2K TOREZRET 5, 28,
FEFERTHENC I3 A1 L DARE T AT 5,

x 5.2.12 REIZHT HEHEIETIEDH

£541 REMHOMEBSRIEMHEETEZOMEDH

1

1 1
1 1
1 1
' i ). » 3 1
1 lcml'ﬁﬂ_d) J’J 1"1. 1
! LD KRR : :
' D H D4k @R fxn ho wi !
1

| 1AW AL DI WY 15 AN LARR !
' R APk L — oM PR : '
| 42 b5 i sgh '!;it:i. DY | BT MOk -f:;.g;;‘jc-ﬂmm : :

) iR ’

i ;‘_’ KILEBRER S AN LORR i
1 T = Ll H
1 iy | [ R S [ S ——— o S R ey — 1
1 1
1 1L L:k'ﬂ* VT 130T T 3 AT |
! O | RS (AR ) [~ OUPia%) AN LRR "EALBESSars | !
: 1&7}(% ‘J u"*fﬂhh kﬁC -1 “"‘ u'* |.r 1\&- I{l"k I_..:%ﬂf .:hlllﬂ_#!;_l'..! Fw'-ﬂj-"""?il :
1 i SOMER, Wit _l':" g E i I 1
| Rt LAMOWRR - T :
] rm- 1
: Ml LOME P D REM TS AN LR :
! OO LOMET N LR AT L) d !
1] I ONBTONESTR |- E6RYLOWGERY Lik ERIBOKET = i
| E70y 7RI LOMT 7R | KIRDHREMTTIAM LORR |
: I OF N (4 -~y Lifs |
1 _— L L} L L} L L} L L} L L} L 1
| S LN RN LORE |
! : RO Y N TSRS I !
| GRTOMARRR | -mELoRMm RO |
' RIZTRHRENS T AN LIOEN '
: ;‘l - Tt !
1 .— 1
| f:ﬁ M L OMOR ML DREMBTDAN LR |
| » SRED T 0y IO~ KL (AR am Likiz k2| |
1 F3 i R ﬂ_‘l:-frﬁtb'n Y . RO T 1
| RE® T v 20BMEA CKIZR ARSI HAM LOREK I
[ e— Tk !
1

1 1
! BT — - ;
! BRI LR PR DL M SKN Lam :

M0 o o 200 1R

| ) RRDTErs DN N LS AT o) |
! St LR T '
! KRB REMGTIAN LORR [
: g |
= i
| i) LT O TR <& W :
1

1 1

Hi L BB SRR O F5 %, 2012.2 IZIERD
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(2) XMERIDRE

1) BBARAE
RRTHEGARIROEARZE TaZ 521312, MR TAFR 5214 128+,

# 5.2.13 EXFER

H_H # BEARIL
BB R b RL. 56.70m(186.0ft) | PID #{}t9> Moria Loop Bund ¢> HFL+AX#3 i 7ft
BN 30 ft (9.15m) LI O B KIRIEG0f) & 0
i 1H A JIIZ : 3.0:1 UI1R) EEHEEAT > 720 3 B2 HRA
JIIEE 2 3.0:1 OI138) ABEEER (6:1) 705 OHER 2 HefR LoD~ D F B2 %
R LT3 H 2R

H# . 7a e 7 hF— A

& 5.2.14 REHAAKDRET

HH kS X EARHL
T a7 U—hiE | EKEIERISALE L T2 Z & Stone Pitching (2 & 2 )1 ZE |1k HE D
IES) W B 1R REBIITHRERH D Z nn, KV REREREEE
HHOOOEIN D b O U B IE3 2 72 W B R4 2 Gk
IEERE L EEVED BERRSEB D) EBAEm IR SN TE LT, WKICLA2REEZIT T
U150 B, R OLEWE OMER K OHEFFE R OE CIRERH D
KR L VSRR EHEAEEE L TCORHADD
RAKIZCK DIEEORBEEAIMZ D729

H . a2 x 7 hF— A

2) &KiaE
BETHEAKIFEORE T 2K 5.2.14 (TP 5,

& 5.2.15 {EKEFROXMEKT

HH kS X EARHL

T = - Stone Pitching |2 & 2 )R ANER ORGEITITRER HH B, 27
V— MROWEBLIZILEREZER LI LN EEBE L TRE
NATELTHI & TRBERAMORRENA D

© BAREMBEOBIGERT S (BEH5MDhHDb) L5
HRE T AL . AR T CTORM T & 725720, MU TAEREATLET D

: FRENRIXATE OBIR (EH) 25 &K 2m OFGRE S &
TEDHEDITHRE
PRI N = © I~ RUOKRRIZ AR BARKEE F M~V b IAET D720,
LN T LOR&EAICERT 5

i : 7o 7 FF—2A

3) JKHI
TERT DKM LOFEARFHTLE R 52.16 IZEHT 2,

HERLET 1 > 5 — T >3 T 5-17



NF R S ] 2022 FEUEK FREE 2 T
EFE THREE SRR IR BB D [ o DEEL ] | 77 & 2

& 5.2.16 KHEHTOEKRFHT

#_H # ot BOE L
ZS T AL 5 KA AR D~ LA & e 7=,
AT 13 L 1 DI, DY T AU~ 5 7200 )
PRI LT 5
it RL. 49.35m(161.9f) RHERET 527 V=N 707 Q8 ORSEBEL
TRIET %,

BATOXRmEIZ, FARMEY Im BEEE R D
RL.47.50m(155.8ft)IZFR T 5.

KU 9.15m (30ft) FFC @ Design Criteria } O Punjab N O i~ == 7 /1 X ¥ 30ft
e =
ER AR JIEE @ 2.0:1 FFC @ Design Criteria }2 O Punjab /N OHifff~==27/1 X0 | %
JIEE : 2.0:1 HREETT O 726 2 BIARICERE 2
fif AL A Ba+ar s — 7y | BRICERASNIGMOMEISRERDH D (RESIELOE
7 1t BdDd) 72, REITHERICEZROMHERN AR 7 Y — ]
ARG T
EX 100 m itz D BERR K L & [RISERE
ISR EAITIEE (22) BREHW 1 LV JRIRIR O 10%FE
EREIE 200 m W) IHDBAEEATHEE (52) RERMIR I D 215

(FFC ® Design Criteria & 0 & X D 2-2.5 %)

i . 7m Y=y FF—A
52.7 JLF/SO#ER
5.2.71 RENER
PURICERBIAR, B/KEER: . Kl T ooAE Mm% 2 7~ 7,

Morla Loop Bund

BErEET
\mﬁw<%a

Hi# : Google Earth (27 m Y= hF— LA
5.2.11 HMRIMER

2 FFC @ Design Crlterla B L O Punjab N OHT~ = 2 7 /WIZIE, R# 4L TRV Shank #557 OKHIOMINZ &7 210
JFEICRE L CWDES) 338 RS LTV D Head ¥4y OKHIOFAERIZ 872 % Shank & DWW TWHESY) 73 2 #
@ﬁéﬂfnéOK REFCIE, Shank #yb Ay U — T w oy s THET 2720, B 2EE L,
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ZIRAG LIS EPED 72 O DRET ] | 7'7 2 2 FEHLTREE
NT
\_\GNME
pesan BN
3000 VARIES ( 9150 VARIES . 2000
GRAVEL PAVEMENT t=200mm || = 7890 1000 VARIES
REIN fgfég.fgﬁ'ﬁ%ﬁ (AGGREGATE BASE COURSE) D_P;ZOSTONE PITCHING
e\ 7RI 56.700(186.0ft) 2 2 o
=) =
I \.( 1] = e = =
g :j\l), G{l‘?,";,’: Y HFL RL.54.56 179.‘ y = m
Slw ~ ~ z
5 N | == X T <
,,,,, o<t REMOVAL OF EXISTING RIPRAP
_________ 1=300mm EXISTING GROUND
B GRAVEL BEDDING S S |
t=200mm
FILTER CLOTH
(GEPTEXTILE)

STONE FILLING
(RIPRAP CLASS A)

i . vy 7 hF—A4

5.2.12 1. tefpsd bR e m &

VARIES VARIES 5000
VARIES ARIES

HFL 54.560 m (179.0 ft)

GABION
t=0.5m

WATER LEVEL 46.599

FILTER CLOTH
GEOTEXTILE

RIPRAP CLASS D
(80kg-120kg/PIECE)

i ey e/ hF— A4

5.2.13 11 {EKER TREMER

FIEZRIEH A > 5 —F >3 F b 5-19
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B THEH RIS B 0 DRENI LT P 7
100000
49398 PROPOSED
18763 9150 21485 REVETMENT
Te} 'q_ 7
-—& NS
SIDE VIEW Tl

B B
Z} 2.0:1 | 2.0:1 4&
8 18763___| 9150 148 -
8 7002| 11671 14393 _|7092 = /L
* LT
— ] | —
8 |
3 N——]
S | ||
e ™~
" oy F | .
I‘ ! | |
[
o 3 I
] T T I 8 |
L |
I » BERPZ
| | | g |
o
=} | || | A
3 |
Yo}
™ — L] | ]
’ \(
1 I —
100000
PLAN

TYPE 1 (NORMAL)

Hil . 727 FF—A

5.2.14 TIL T RKHIT—AX
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BT T

BIREY LB EPED e 0 DEEL ] - 7'12 = 2 |

100000

PROPOSED |
REVETMENT

21485

49398
9160 |

18763

PRAP CLASS D (80kg~120ke

SIDE VIEW

EXISTING GROUND

= (BOkg-120kg7
e ————— -

00059

TYPE 2 (FOR UPSTREAM END)

Wil . 72y hF— A

IV. BB /K T — A&

X 5215
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EHETHES SRR BIBED [2 DR L7 e 2
18514 ) 9150 . 18514

RIPRAP CLASS D (80kg~120kg/PIECE)]

TYPICAL SECTION OF T-HEAD SPUR(A-A SECTION)

49398

18763 9150
7092 11671 14393 7092

CONCRETE BLOCK 1 t TYPE
RANDOM PILED UP)
7 RL49.350m(161.9%)
N7 RL47.500m(155 81

RIPRAP CLASS D (80kg-120kg/PIECE)]

2775 2880

2880 , 2775
[ 1pdo

~ L5

EXISTING GROUND

TYPICAL SECTION OF T-HEAD SPUR(B-B SECTION)
FEEE  AABTER U B-BETEDMERR 5.2.11 S8

Wil - e FF— LA
X 5.2.16 K&|TErmEX
5.2.7.2 T EHE

AR TR LT 5 EARTHEIT ARER O RE TH I L OMEK#ER THETH %, THBIRHI,
THEBY DL MR IO T o A= W2 7o T8 5%, BRI K OBEAF OARKIT DR
VEYE R T 21T 5 W THIE, Bk UL/ E R BN 2 T 2 b O TE Rz, THEEEA KX
BI{ESE B THRISFRETH D,

PR THICB L CId, EARMICE Y A= M B80T 720 T & 72 2 7= O 2 5% 18 L 72\ 5\ T
Rt 5, KR THICE LT, BIPLRIR 2 L O ~O 8 A TORE 2 51l LT 5, ARKI
AT O RN K E SIEHBN L TV D720, #0 TOMERFIE S TISKPE L 22 0 o bk & < B
AT & 72 B KD 2B RN S, A X 20 T2 BET 5, Al T2 20T, i TIdKED
RNEITCORM T 7208, FREVEAZHMESHLCESG L LG, Balar s — T ey
7 EBANTLZ LY, YT LRV HE TR 5,

5273 REJTLIRBRIERAF—LOBMEEEE

TR T DML A T — LD THFEIL, 12215 HH Rs. &7 BAT 60 (BEHBRE L 725, 2K
BAE 5217171, THEMOK T THEE 2R 5218 1R T, k., HHEI., FEBEESORE

5-22 (HE) BRI+ > 5 —F >3 T
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SIRA)RIEB B PED 2 D DFET ] £ 712 = 27 [ EFTE T

EIXTEE 20,
# 5217 REHRIEEIIEER

X4 T & (m) e L 4% (5 17 PKR) ikt
. 2,250 (ER{AAAAK)
Moria Loop Bund 1150 (AT 12,215.0
Wil - Yoo 7 hF—2A
= 5218 FREXKREMELELE
EHH Hax® (A Rs)

Clearing and Grubbing 10.1
Earth Work 494.8
Slope Protection; Concrete 1,301.9
Protection Work; Riprap, Dry Stone Pitching 1,206.0
Pavement Work 9.0
Revetment Work 1,644.3
Spur Length: 100m, about 200 m interval, N=6 7,548.9

Total 12,215.0

Hi . 7oy b F—A
5274 IREHRRE
(1) REUHESEEF5Z5FXaVFR—V FOBE

AEBIZBIT HREASEEL B X DFE R —FR 2 M IR OBIE - 581t (BR XK
Thb, REBIZLDEE~ODEEIL, V14 FZ2OLO~ORBIZE T, Ra[fi) /e 8307
W2 b E AR E TS TE D LB D, o, TEERH IR SR T A
RZ A (20224 1 AaAi) 1 (BUF, [JICA GL)) (21T D582 KIF LTk s 2 — - FitE Kk
WL Z TOT VKIS YT T, BE~OZE L RWEENER TRV, 173
U BIZEIND, LTz TIICAGL IZHD & | #IHIEREEF A (Initial Environmental Examination,
LUF TIEE)) LV OBRBEHASRUERHENLE L 2D, — 5, "FRXZ BT Y, Sindh M OB
Bit%i#/T3H] (Sindh Environmental Protection Agency (Environmental Assessment) Regulations, 2021) {2

FEOF | [EERRETH D,

FIEEBL O fE « GRS T & D Moria Loop Bund O [E A3 5.2.19 12”7,

& 5.2.19 GAJIZEFHOHIE - RIEM S
No. River Location Latitude Longitude
1 Indus River Moria Loop Bund 27°37'6.38" 68°20'54.28"
Hi: e v=s hF—2A
(2) RIEZEFMICEEYT HBEELES - &6 - EZR
1) IREHREECERDERS
/\%X&/@%Jllﬁﬁ T 1YL A S S B O BREERGEREI 2 FF o, BRETREREAL O 7K

R w2 %, BINOBEEEHNC S E | BINOBREIREREIRGRHEIR S BES LTV D
Moria Loop Bund ? & % Sindh | T3, Sindh M E&EE )T (Sindh Environmental Protection Agency

BRI A > 5 —F 23 T 5-23
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LLF TSindh EPAJ) NA&GEMERZA L TV 5
Sindh MMz F BRBEAL RO AR 5 B E ARSI FE 5220 12RT@Y TH D,

#F 5.2.20 Sindh MIZE 1+ 5 REREEERH

BEfif% | - Sindh EPA

BRI | - Sindh Environmental Protection Act, 2014

- Sindh Environmental Protection Agency (Environmental Assessment) Regulations, 2021
- Sindh Resettlement & Rehabilitation Policy, 2022

- Sindh Climate Change Policy, 2022

- Sindh Wildlife Protection, Preservation, Conservation and Management Act, 2020
- Sindh Water Management (Amendment) Act, 2018

- Sindh Solid Waste Management Board Act, 2014

- Sindh Fisheries (Amendment) Act, 2011

- Sindh Cultural Heritage (Preservation) Act, 1994

H# . ey FF—2A

2) RIRFEFMEFIE

(a) RIEEZEFMEIABELZITODIY b

Sindh M OEREEFZEZHMHAITIX, BREEF = v~ U X I (Environmental Checklist, L T [EC]J)
/IBE/ER 552 255 Al (Environmental Impact Assessment, PA T [EIA]) OEFZRLTEHY | AER
IZ, IEE O [DKEH, & A HEROUOKES I, BoKBS IR 1Cf%4 15,

EC. IEE KX OVEIA # B T57n vy oo b, [KEH, # o, #EEROWOKEGIE,
IKBGIEERRG ) OXHREFEELEK 5221 (TRT,

#& 5.2.21 EC/IEE/EIAARELZTOD Y bDY R b (—EBIRHE)

EC | IEE | EIA

KEE, &5, FEER OB IE

1) BEfFO/NER KO, F 72 13K B O 1) Rp/K & 2500 75 m® AR, MRS 4km? | 1) BF/KE 2,500 75 m? PA b, KR 4km?

33 RGO & 2 J OBk L0 & 2 O K
2) ER DR 2) [fIfE 15,000ha ARG OWERES AT 2% | 2) 15,000ha UL EOFERE R Ok 71y
QHEAK T AT & =7 b

3) POKBGIELRES

HUL - Sindh MERBESRETHRAIZ &I 7 7 =7 R F— LR

(b) REETmDFIE
Mme&UHA@$M%®ﬁh%ESJUK%¢O

5-24 (F) B IETF A > 52— T2 5 T
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[ Proposal Submitted by Project Proponent ]

Initial Screening Process by Sindh EPA

J [ Announcement of Publlc Hearing ]

[ EIA /IEE/EC Survey and Reporting by Proponent

through a consultant [ Public Hearing ]
Review EIA/IEE/EC Report by Sindh EPA
Question & Answer between proponent and Sindh EPA

v
[ Solicit views of concerned Advisory Committee, if any ]

4 v

[ Approved by Sindh EPA ] [ Reflect views of concerned Advisory Committee in the report ]
v

( Approved by Sindh EPA ]

v

Contractor Appointed

Proponent must ensure Compliance with EMP

Hl . 7Y ey FF— L
5.2.17 EC/IEE/EIA DA&R T O—

(c) ZTBEH
BT OFAEHIE 5222 18980 TH D, ECIZOWTIE, —HE T PKR 40,000/-

THAHN, IEERIEA T 7 a7 NI U CEREERINEE ﬁ:_“ézhﬂ\é

x 5222 REEFEFTMOEEHN

a7 bV (H 7 PKR) TR
20 £ T PKR 50,000/-
20 LA 100 £ T PKR 100,000/-
100 LA |- 200 £ T PKR 200,000/-
200 UL I 500 £ T PKR 400,000/-
500 UL F PKR 600,000/-
EC 7213 EEFHEHE (EMP) OFAEHT. PKR 40,000/-

B : Sindh MHEREEARFE TR Z LI T 0 Y = 7 M F— LR

(d) JICAHA ESAvEDFryT

JICAGL & 3% A% O EE#L (Sindh JNERBEA% %% (Sindh Environmental Protection Act,
2014) K UF Sindh JNEREECRFE/ TR L DX v v TOFMEARER L, AP TORMLIT#F 2 it
Lo REDHEDROVIER X2 X COHIFEICHEN, "FRZ COBEER TER SN T
WZRWIE B L JICA GL IZE 5 Jgt & LTz,

JICAGL & /3% 2% o OEEEEIEIEH ORI 2% 5.2.23 (2R~ 7,

(FRERLE A > 5 —F >3 T 5-25
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% 5.2.23 JICA GL ENFRA2 UDREBEEEFDLEERIER
E7R IR

FEARFIH

KR DT

L OERS % Xt

B - AR G L OBAE
HEEMAE

SR H)

LWL ERNE

FE B B RBEE OV TFEOMA
FEERE

ET=KY T

AR

15 HABR

HilL: 7m o7 hF—24

3) HNERE DT UF—FRIEADERY EH

1) Pz —FFEOHME

RERAH LTI, BEOF CTHLOPEMEES L, KT 25 5w D ZERIREE L S Tn
%o —H T, BHANRFRERICE S HSBEEOHEIC LY . o880 B HCHE - R
EHEA~DOT 7 A, BFEIEI~OZNMCEH ., THOFTECHEHEZR ERRIR SN TR0, ik
DOREFIDP IR S LT, fiRE LT, ekttt AR E B, B~ E %
TR TR,

VxBTS EBE R E LT, HRRE T +—F & (World Economic Forum: WEF)
DREFRLTND Y = H—F v v 7HFE (Gender Gap Index: GGI) 3% %, GGI 1%, 4 DD43 8 (%
BEE, HE. BE, BgaZm) 4HBICBIT Y = X —FEOBUR (B3 2 L ttEoH
&) Z/RLTUW 5D, Global Gender Gap Report2024 (2 L5 & /SF AKX D 2024 #D GGI 1% 0.570
(0 TR, 1 Bee V) T 146 HET 145 (2T 7 ST0WD, GBRNCHD &
TERT 2 143 (2, Z0A 139 7, $ERE 13207, BHAZE 112 2L 72> TEY, Wb 3 MR T
HoTl,

VA —X vy IR (2024 F) 2K 5218 12, VoA —Fy v FEKROEE B ONER
(2024 5F) %K 5224 17,

5-26 (FE) BRI A > 5 —F > a T
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SR LR PED = D DEES ] |- 72 e 2 T TR
BESHE - $wsmEoBglt
SO 1 CE—FHEICETIEEDELEE
M7 T DOEY (0.643) -Kﬁﬁ%mﬁm%im
—— /{24 2 (0.570) 0.8 - EEMBEREEOBRL
o6 - EM - EiffEOBRKI
0.4
0.2
BUASE HE
-EREEDEX R
- BRoB BeaRRstOBLL
- BESOEDABROEDELERDBKLL NS P
- EEREREEORLL
- HAIRMLE
R -REFSOBKL
Hih : RRRH 7 +— 7 & [Global Gender Gap Report 2024) %3270 Y =7 FF— LVERK
5.2.18 Sz & —Fx v TieH (2024 &)
£ 5224 Pz —FXvy THEREODEBHNDAR (2024 £)
NI fiE B=E ok Bk
RHESHE 143 0.360 - - -
SABB IR D B 1t 140 0.304 -56.14 24.53 80.67
[El— 5@zt 2 E4&DE
Fase 81 0.620 - - -
HEEE T G0 F &kt 136 0.249 -6.43 2.13 8.57
EHRENCFEE OB Lt 140 0.061 -88.59 5.71 94.29
B - FivE o Bkt 134 0.358 -47.23 26.39 73.61
HE 139 0.836 - - -
kR o B Akt 137 0.671 - - -
VIEBERFEOE bt 125 0.876 -9.68 68.34 78.02
HEHE OB Lk 135 0.843 -7.11 38.20 45.32
BEHERTFROT L 111 0.926 -1.03 12.90 13.93
ft 132 0.961 - - -
HAE R MR 1 0.944 - - -
a0 Bkt 141 0.999 - - -
BUsS W 112 0.122 - - -
ESmAE 0Bk 113 0.193 -67.60 16.20 83.80
PO D Y 4kt 134 0.063 -88.24 5.88 94.12
B 50 FEOITBUNF O OTET
S 3 A L 37 0.104 -40.55 4.73 4527

i R 7 +—F & TGlobal Gender Gap Report 2024) %270y =7 hF— AERKR

2) HEEES - BE

2010 FFEARUIRE, NFRAZ DY 2 X —ICET MV MA L LT, b, Vv —~
A VT 4 —OHN A2 YGEET D 72 D OIERESBUR OB 3 8O 541 T & 72, Sindh MNZEH S5
Cx A —ZBT DIERITER 5225 RTERVTHY ., BT kMICKHTERAEBGIE L, Lt
DR RET DL EAME LD Lo TN D,

BRI A > 5 —F 23 T 5.27
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%522 SindhMDOPzoA—ICEATEHERD R K

i HHh FE

Sindh /M & > R v —Z4EMWME | Sindh Hindus Marriage | 2018

(k) 15 (amendment) Act

NZ LAY = Bk Transgender Persons (Protection of | 2017
Rights) Act

Fe L e OB A0 3R 1k 1k Acid Control and Acid Crime | 2016
Prevention Act

P& INS Anti-Honor killing Act 2016

Ky A 7% HRESIE) Anti-Rape Act (Criminal Laws | 2016
Amendment)

~A 7 VT 4 Rk Criminal Law (Protection of | 2016
Minorities)

IR EEAFER IR 1k Child Marriage Restraint Act 2014

FRENZTBh 1 B O TE Domestic Violence (Prevention and | 2013

Protection) Act

CHERYIEE B EYE OFIEELIE) | Anti- Women  Practices  Act | 2011

(Criminal Laws Second
Amendment),

WS 281 D 2 %9 % 2~ | The Protection Against Harassment | 2010
PN VRS of Women at the Workplace Act

Hi# : Women Development Department Government of Sindh

[Gender Equality & Women’s Empowerment Policy] % 3£

A=RVER/AN NN (557

K —|T

B3 2Bk & LT, Sindh N TIE, ZPEBA¥ER (Women’ s Development Department:

WDD) A E#E L, 2013 FiZ Lt AL B K OB ER  (Sindh Women’s Empowerment and
Development Policy 2013) % 57 « far S¥, V= X —Efifb 2O TE 7=, ZD#%, 2019 EIZ[H
BURDUEZATV, ¥ = X — R K O o Hifir 1A EECGE  (Sindh Gender Equality and Women'’s
Empowerment Policy) % & L7, ABOKIE 2020 4-~2030 42 F TP 10 FFMIC 72 0 #H S, 3 4F
TEDORELMNAREL 2o T D,

ABEROEY 2>, Iy va Y ROBORARIER 5226 10T LB THD,

#& 52260 Sindh Moz —FEFRULKMEDOMERALEBEOES 3V, S v a v RUBEKBRE

| IV

SERITCTREM, AIETEN 7 Sindh M TIX, M E DL VPERTRTHY | FEN
LENBLOEBE L VICES L TERIEICSI L, 80, 25, #ER. KE. &
FEDORWEIERED T LN TE, i, BUAH., REHERZZ8ICEZTE D,

Sindh MNEHIZBWT, LML DL B VPERTRE L THRILT 227 ¥ —2K K0t
7 A —RIOHEE 2 T L, HLERIER, ITER, MER, fIEMREEEZ LD L
T, Vo XL et O i A F A HERE - BT S5,

ERRBOR, BT, WmEIOH DEREZFIRL, H 5 2RO < ZE,
#I). PR FEFR, MEEZ R TZLIZRY V= o F Y E L MR OVD I DR
ZORET D, FRC. BRI W ORRNE, BRI, BELRF O, &
finteth, KESLHFOLS VMR, EPRREER O LM, RRIRSIGICH Dtk DD
MEFNZFE R EZ M T D,

Sindh JNEIEOIN, HX, BRL LB T, V= X —IZBE L2 3E, TR,
s, HEMKBA%S. FEhi, FMOE{RHE - Eiid s & T, V=X —EfbEXB,

LR D I~ D 2 R « LR L BRFE~OMER] 2 S et A, SUERY, B,
BURH), tERBIHERIC R 2 Y = 0 X — BT R 572012, KPEO I E EIZE
BRNCHEBR L, £23Y = 0 & — V5 & LD LR E~OEEEZ R ) R< (50
7 e 7 Z L, FHE, YuYe7 MRS, EUICE RIS,
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BORAE 4 | V= =P ROEEOHALR BIZRES 2 &L, B - #)7 OXK &K OE R EE
ZSERITNRINCFE M L, (RET D720, FRENOAIET, ZMELT, GBI
<, SWREVLEAEEE R THERPA I = AL EWET 5,
BUORARES | o= L O DTz D/ — =y 7 [EYL R, WA
=X hamfb L, BIR~OZEAEE L, EMHEaE A L, ke, 6
AAEEE L. INBURF & E8RBUR ., BRI, XEMEORNFL O TY = ¥ —FE L
ROV e OIS B2 RHET B - DI BEREIT A OCMIEO B2 R T 5,
BORHARE 6 | KT 25 5 DTEREDZERORMFEIZEI T 5554 (Convention on the Elimination
of All Forms of Discrimination against Women: CEDAW) | AL RATEIAFE (Beijing Platform
for Action: BPfA) | [E S A M BH5 2% (International Conference on Population and
Development: ICPD) & Z OATE)FFE (Plan of Action: PoA) | et 7] BE 7 BH 3 H AR
(Sustainable Development Goals: SDGs) . KUY = ¥ —FE L2 HEMET 5 2 Ol [E
BRAMERRAD, S0, B E DRV RN 722 il & Wl A R D,
BORBIET | V= v — 5L ORI RIS BE 5 2 2 BRI 2 EET 2 AHBORICE#®
AT LA ANE Lo, 7 — XL, B, SrodeElc kY, Y= —F
— X DIFERRIET 5 2 &, Fio, Vo= U F— 5 & LR OVD I O HIL R Lo Rk
AN EBRE R L CHIET D72D12, 5 OKHE R OHEFE2KICHIE-T
MRIT =2, E=F U 7 ®EEHIERT D L,
BURHIE 8 | MR OMERI AR 5 | FTIEZNEZBRET D FZRXEMNREZ T AN XD
EBLS, FPEDITE), BBE, BE A2 X —7 v b & LICEmAHTE 254 U, #ilko P,
HE. HE, ZEOVAT ARA N = AL EEFET D,
EOREARE Y | MDY = v F— PR OO EECR O BAEZ kT 5 72012, BN K OEE
MBI E S LENERZEIET 2,

Hi# : Women Development Department Government of Sindh [ Gender Equality & Women’s Empowerment Policy | % &l
Tuv s b F—AER

(4) BKLPBFODIUF—RER

TR DOUHE - b L W o T2JRKFEICB T AV = X —lEE LTE, EICEF THFIIBIT
L HBERESHBSRENET OND, T2 TR, @MY oA —RMEE I L, 3R
REMET LI,

1) BEERBMAICIBTE o3 —DRE
GIZ 23k L Cuv% [How to overcome gender bias in the Pakistani construction sector| (ZJX 2 &
DL, BT EAMHICE LT, UUTFO L) RiENZE T 6T D,

BEE SN TOWRWERA TR E FEEE LN R0 2 & T B, 35 SERETHE.
AR EDONFIZHT 2 HHD, EICHEOFEEREME IC L > TR S D,

LHEIIEERTE RN W) — R EVGAZ « ERESERS (ILO) 2k 5 &, &Ml
U ERIEEE Z W E BN AEAICH D, TDT2d, < O B0 T
ELTEI Z &2, BITHEBRIZEWVL TN D,

BHIRA T T OB LT LA TR WSS CEBHORYS . B9/ v 7 T 5@k
BN & o TEHER E /I TMEMIC B 22 T D,

B D AR5 10kl « I BB OO DML LI A LYy UV —, BERENHAESH
TR E RN,

BEBH COAT LA YA TREI NG BRI P ORISR 55 RSk
ESRARY | R - IR OWBL RS 57— AN D 5.

FIEZRIEH A > 5 —F >3 F b 529
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Rl —97@oxt3 2 R—E4 . ZEOESITEHEFR U TR ERZN,
2) TIVA—RERE
FATHS S BICH L, M E RV B E T 5 I BT 0 K D AR A £
bihvd,
B HH AT~ DB T-B D fiRflk
LR b A LKA AN— R (ERE), KEABHAEORBICL DT 7 A N =R MD
TR

B THEEEETMTOY = o =TS T, R - EFF R O 7 T2 T 50
IR ES

[Fl =S5 @A—B&DFHIT, ML D2EE&EL ST

£, FEOFHEMETIL, AT =7 SV —Eoh T, MlERF~FEMEZHA L
ETERZIEL, WRERRIVEONTCERZFEIIMMSEL T n v ARDH L5, — N FAH
VTR HREE - SUBRNS IER B L — 2 E O W o Tefi#lc M 2 Z ENE LW ERH
%o TOYH, WEDERPFEIIKMINIZNI A7 3D 57D, LEIZSCTHRE5ITT
AT = BNE— Wi a T T 5 L b A TH D,

5275 @RI oocH FOFEME

ARBFHIBWTIRET 2 A% — A OK MR T 250 M OV A2 % 5.2.27 (28T 5, £
5227 DEEFING | AP CIRETSH 70V 27 FOFERITZY THLE VR D,

# 5.2.27 RHFEIETOD Y O

(ES=FSp e
HH Moria Loop Bund i
fit THER: EB5 LT : L=2.25 km RPIARIR DL & G T, BREIAK
B/ki# T - L=1.15 km TARHET D 72 DBPI FE~ DX R

T 7% F i
BeERBEE | BERRRMIR LR OO BRAMNE < L oW RICAN | BRITHEHERZ 25 & RIRSIEH L
i (Larkana) 2T L CND 2 5, EBIC LD | 7213 9 SHEERPHCAIT R & Vs,
o e S A HRTTER 72 & OB PEERIH A~ DO E Y
<A L5 E ORBERE > AT EEZD,

A EMEAA - 323,802 mil. PKR

UL BEHS A~ DK BN - 14 B

O

REMSRE | Tuvos NYBRHRICEREEME, 2O 8 AR RE
KR LD KT < MEITIZE A LR,

=

®
Wi T 1% - RS | LML C i ] A7 PR M 7 LIk C L e
®
a Ak 12,215 mil. PKR
T z =

B0, LVEND; O. 9 ThHD RBIERV;, AFRERSH D
W . Feo=s FF—2

5-30 (HE) BRI+ > 5 —F >3 T



NF X K T 2022 FEHK FIEE 2 T
NG IREPED /2 00 DEET ] | 77 = 2 b EFE T HREE

5276 SHEBELLGLIREH

(1) EMERAERULERE

AT C LS R ONT O RS Bt & MBI 2 5200 L 728, 5 J 0 BEMIZRRRR 2170 2Bl
IR AR 2 YUE LT < e, B0 o M A 21T 5 WD B B, D O
RABEE AL, K TR THORREETTS 2 & L5,

(2) EHREDNREH
AR ORI B 2 & TR B R &V BRGHKIRERE L.~ = 7 OAKX L ) Fifid 2 HE L,
BHIHHIES 2 B8 L CGREHTEZ J T 2,

(3) REBDERTEORE
WRSICRET D HICBL T, 3y U — b7 == LS O TR A R b O & b
B AT TR TRAIET 5 BER D 5,

(4) NZAEEREORE
JINEANE R O#E TIZE L CTik, ARG T2 L TV % Stone Pitching DEFHLIAMZ, TREDO L 9
IRMBHZ DWW CIRACE HYEORFI AL E TH 5,
BRI 2 R TR VA ] U 7R A I
RREBGIE— b
AT X AL A N T EM
(5) KEREHZ & BKHETHETORE
ARRE TEIAEA RN TE > TODEKRE O A~OKIFTREREZ AR &L LT, RAGERD
WICAKTIBEZIRE L T D, 2B OKENZ X 2INEDOFRIV~D BT DU T, KB F2 R
R R TTKEEHTIC LV 2 DOZREZGEET 2 & & bIT, BESRE S Ol 2 atd 5 2%
ERdH D,

53 BHORBRUERICETIEIELEESFT—DEE
531 EHORERUVEEICEYTI8EHEEESFT— (1)

2024 5 6 H 3 BIZIRPE O L OVE IR 2 RE )9k 2 F—0%F 1 2 FEjg L=, % 1 [0
T bBEIL, 7Y 27 FF—L0NEE) 2-1 THEE L 7= &N OEBGE ~ = 2 7 L D el oAt R
Thotl-, EIF—7u /I Ah1FFEK 53.10LBYTHD,

£ 531 F1R+EI+F—7JAII LA

Time (Hours)

No. Time (PST) Description of the Agenda Item Speaker/Presenter/Facilitator
10:00 - 10:10 Opening Remarks Mr. Ahmed Kamal, Chairman FFC
10:10 — 10:20 Introduction All Participants
10:20 - 10:30 Brief Project Introduction Mr. GOTO, Team Leader, JICA Project
Team.

10:30 - 11:30 Presentation on Comparative Analysis of Design | Mr. TAKAYAMA, Deputy Team Leader.
Manuals of Flood Bunds in Sindh, Punjab Provinces in
Pakistan and Japan.

11:30 - 12:20 Q & A session and discussion All Participants

12:20 -13:30 Lunch & Prayer Break

FIEZRIEH A > 5 —F >3 F b 531



NF X K T 2022 FEHK ZHEE 2 T

EBETHEH SRR BIBED [2 DR L7 e 2
No. Tlmelgliilfl):r(?ST) Description of the Agenda Item Speaker/Presenter/Facilitator
13:30 -14:15 Presentation on Issues and challenges on Design, | Representative PID Punjab
14:15 -15:00 Construction and O&M of flood bunds (Focusing on | Representative PID Sindh
the current Technical Manuals and Specifications).
15:00 — 15:50 Discussion Session All Participants
Issues and Challenges on Bund Design
General Discussion (TEA will be served during Discussion)
15:50 -16:10 Certificate Distribution Mr. Ahmed Kamal & Mr. GOTO
16:10 -16:15 Closing Remarks Mr. Ahmed Kamal CEA / CFFC
16:15 -16:20 Vote of Thanks Mr. GOTO, JICA Team Leader

i . 7o FF—A

TuYxl b= OEH LI EERFHIILUU T O®EY

v

Sindh I & Punjab M OFANT~ = 2 7 /L O i, G REFTOVEVH L, IBRLOBENE, %
AL & AROEREYEM ~ =2 7 AV OWEGHT, NERLZ O~ =2 T I D BB RE

LB ONE T« MERFEER, anEEEL, R, EEEE, IR oT =2 U 7 EEGET
?D PDCA YA 7 NVDBEANZGTARDITA RT A 2« FREO I HAD < S FIE

ST — Z ISR & BRI T A PR A O T2
SEARM B O EHZ B 2 BUE ISR D12 %
AR D2 TEMERRHT & R I ARAT

HHAELZ WA 72y h~3%T A Mt OE 2 A28 A LT, PDCA YA 7 W DL
FRIZ DWW TSR

Iz, Sindh-PID L ¥ FENFIZHOW T T LB TF—ar b L IZEARH - -,

v

v

3 DO EE 72 #E(Guddu, Sukkur, Kotri) & ZAUZBHHIT B EEPH(2S 2 R) &Kl OFEM %2 5T,
Sindh N DOHIKBGIEA > 7 T O EE

Indus JINEIEZER LB 23TV D T2, KN E—ZIZELZH D JITEWOK D ED
WICEL< KD, ZOWRBICHHIET 572012, 821X Guddu 7> 53 A AU D Indus )1 O (2
o THFR S TWVWD,

BN O K OERNTH DK AR, BB T D RENEZ AT 5 7-DICEE TH D, A
T EDEIKRABIL, SEBEONEHUR B0/ A B TRHEIZ D72 N D e B 5, iGN &
BRI RGO M O EE H S Th DR mIEL, BKITRT 2 Z2EMEL mD DT DICR AR, R E
1L, 2010 D /RF A X > OPKRBITHRE SITALER F 72 XN SN TERE T D 4
ERH D,

Sindh N @ Bund Manual | X5 OHESRCER 2 E 8 L CHGTTHHLERH 5,

KIZ, Punjab-PID LV FRtNBICOWT T LB T—ra vt EbICHBARH -2,

v

B O@HIT., EIC (FERRENR) Bl 7 7o —F Tli <. GHERIERNZ) s
BT —FIZHESNTWA, BRI OREFTEENC X - TIELAN R ENIAE LT
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B T D HIPHIE, KB SR SO M B I E R R O T ITHitH S D, Lo L, R)IFA
BEOT-OOIRRBRIERAE L TWDT2D, 20X 9 72T VahI@Eiic e S T
1/\7331,\0

v Z®O7-%, PID-Punjab (Zi%, #ZEHERFY Director DB T TR EHMT 2GR E S L7223, Ha%BP
X, BREE BT Y VY OFEME A X T 5 J, Lahore ¢ Nandipur (& & 2 BRI FEFT(IRT)
DIREFETLD I ZHH > TOW DRI TH B

Vo HUKIZE D BEENRAE L, EIREEN SLOREI T A —Z TSN T, 7213 S TORBRIZ
o TIThbLo%mE, —MNRRET 7o X THRA SN TV O EIEET U o 7R ific
L DOMEEN R LTS,

v E BEORITEN O LW TR L > TTb s Z M%< MBIEIHIKI S & Y
TuTx FRENDZENDD, TD XD REREBEE I, KBIEERIC X D HELEFR
HAEDENI T D & BREP AR ETIIRNEMICR D ATREMEDN H 5, S HIT, BLHA R
DIRA LFFE DI, FRPRON TS0 49 LS EBRIEEICHEL L TH D LIERB220,

v Indus JINZDWT, BB ORI S5 A%, %, Sakhi Sarwar (D.G.Khan) & Sikhanwali
(Sargodha) DEA GNP HHELILTWD, 7272 L, ZOMEIOWE L EMEIT, LEREEL
iz LT D LIRR B 7220,

£LLFFC LY, 7nv =2 hF—LnbOiEE% PID LA L TLE2—21T5 BRSNS
Mz T, A% ®% I JF—"7TiL. Ministry of Planning, Development & Special Initiatives D /K &R &,
fDOFERRE LR LICVWEDRE DR H o7,

B, At IF—1#%. Sindh-PID 225 DFEFHICE-S X 7 A 23 HIZ Sindh-PID OHEfliE~. 7 H 26
HZ Sindh-PID DEBE~, FHEORAFIZOWVWTO L LEBLrTF— g %2T-71,

vy INFINIX RO

.;E.q'inMF‘A ERA
i : Yo7 bF—2A
BEH 531 FFCTOE 1B+t F—0O%KF
(A RASIN—F)

BRI A > 5 —F 23 T 5-33
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FIRAG 7R IBB) EFED Je D DRE o] |72 2 27

Wi : mrd=7 FF—2A

BH 5.3.2 Sindh-PID TOEIF—HBLIURE~DFHRHADHKRF

5.3.2

(Sindh A5 F)

REBOBERVEERICEAT SN EIELIF— (2)

2024 4 12 A 19 HIZEEPE O M OVEFLIZ BT 288158k B I F— 0 2 Ml &2 5EhE L=, % 2 A
DOE-HEEIT, T Thd, £7-, BEIF—7uar I 40F3FEK 531080 ThHoH,

Indus JIEZPAMETIHS A oo b U —FRARE B & HESE e (5Eh 2-2 BE)

Sindh /11 ® Bund Manual 33 &2 OY Punjab /1 ® Manual for Irrigation Practice ~Dfi & &£ (EHE)

3-2 Bg3)
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Time (Hours)

No. Time (PST) Description of the Agenda Item Speaker/Presenter/Facilitator
10:00 - 10:10 Opening Remarks Mr. Athar Hameed, CEA/CFFC
10:10 — 10:20 Introduction All Participants
10:20-10:30 Brief Project Introduction Mr. GOTO, Team Leader, JICA Project
Team.
10:30 - 10:55 Presentation on Inventory survey, its outcome and | Mr. NAKAMURA, Dike Maintenance
recommendations. Specialist (2)
10:55 - 11:15 Presentation on draft addendum to the Pakistani | Mr. GOTO, Team Leader, JICA Project
Technical Bund manuals, i.e.MIP and Sindh bund | Team.
manual.
11:15-11:45 Presentation on Adopting the Plan-Do-Check-Act | Mr. TAKAYAMA, Deputy Team Leader.
(PDCA) Cycle O&M for the Bunds in Pakistan.
11:45 - 12:00 Presentation by PID Sindh on flood fighting and | Representative from PID Sindh
damages experiences during 2024.
12:00 -12:15 Presentation by PID Punjab on flood fighting and | Representative from PID Punjab
damages experiences during 2024.
12:15-12:45 Q & A Session All Participants
12:45 - 13:45 Lunch & Prayer Break (Lunch Box will be served)
13:45 -14:30 Progress on short and mid-term plans for the bund | Mr. GOTO, Team Leader, JICA Project
maintenance and management. Team.
14:30 - 15:00 Q & A and Discussion Session All Participants
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15:00 -15:15 Certificate Distribution Mr. Athar Hameed & Mr. GOTO
15:15 -15:20 Closing Remarks Mr. Athar Hameed CEA / CFFC
15:20 -15:25 Vote of Thanks Mr. GOTO, JICA Team Leader
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Project Title: THE PROJECT FOR CAPACITY DEVELOPMENT OF EFFECTIVE RIVER DIKES MANAGEMENT RESPONSE TO 2022 FLOOD (PERDM)

Implementing Agency: FFC

Target Group: Officers of FFC, PID-Panjab, PID-Sindh
Period of Project: From November 2024 to April 2025

Project Site: Islamabad

Model Site: Panjab and Sindh

Version 1.0

Dated June 14th, 2024

Narrative

[o] ly Verifiable

Means of Verification

Remarks

y

Important

s

Overall Goal

River dikes (bunds) management is

improved by Federal Flood Commission
(FFC) in line with its notified functions to
contribute to future flood risk reduction.

Based on the knowledge and plans transferred
through this project, a preparatory study for
strengthening the new bund will be conducted
in the Indus River basin.

The Fifth National Disaster Management Plan
(NFPP-V) or the Fourth Flood Protection Field
Program (FPSP-1V) including draft version of

national flood protection plans)

Project Purpose

To enhance the capacity of FFC and PIDs
(Punjab and Sindh) to better management
of dikes along the Indus River downstream
of Tarbela dam in their respective areas.

@®Through the Project, the technical standards
and inspection methods for future bund
management in the Indus River will be
recognized within FFC.

@An action plan and priority projects for
maintenance of bunds on the Indus River will
be approved by the FFC.

@ Supplemental document to identify areas for
revision and present proposed changes on
Pakistan's bund management manual

@®An action plan and priority project list approved

by the FFC

Outputs

|Qutputs

1. The reproducibility of the 2022 flood
considering climate change impact is
assessed.

2. A mechanism to perform inspection and
diagnosis of existing river dikes is
established.

3. The dike management plan including
short and midterm action plan for the Indus
River downstream of Tarbela dam is
formulated.

4. The prioritized projects based on the
dike management plan are identified.

5. The necessary pre-feasibility studies
(Pre-F/S) among the prioritized projects are|
performed.

1. Analysis paper on the reproducibility of the
2022 flood, which already achieved by JICA.

2. Materials and equipment for inspection and
quality control of existing bund will be provided,
and relevant manuals will be developed.

3. A short- and mid-term action plan for bund
management of the Indus River will be
developed.

4. Based on the bund management action plan,
priority projects are selected for
implementation and a general maintenance
direction is decided.

5. The Pre-F/S results for the implementation
of priority projects will include a scale, type
and cost.

1. Summarization paper by JICA expert team.

2. Record of transfer of materials and equipment,

supplemental documment for revision of bund
manual, technical cooperation materials

3. Report by JICA expert team (including short-
and mid-term action plan)

4. Report by JICA expert team (including priority
projects)

5. The Pre-F/S Report by JICA expert team

eThe occurrence of major
floods during The annual
monsoon season has not
resulted in any major changes
in policies and policies.

ePublic safety has not
deteriorated

Activities

Inputs

Important Assumption

[Activities for Each Output]

1 Activities for Output 1.

1-1: Analysis of the Recurrence of the 2022
Flood in Consideration of Climate Change
(already implemented by JICA)

2. Activities for Output 2.

2-1: Implementation of a comparative
analysis of technical manuals on bund by
Pakistani provinces

2-2: Implementation of an inventory survey
of the present status of the main Indus
River bund

2-3: Study on the maintenance and
management method of the Indus River
main bund suitable for Government of
Pakistan system

2-4: Implementation of maintenance
demonstrations in vulnerable areas of the
Indus River main bund

3. Activities for Output 3.

3-1: Analysis of existing plans and projects
related to the Indus River main bund

3-2: Preparation of supplementary
materials for existing Pakistani technical
manuals on bund management

3-3: Arrangement and formulation of short-
and mid-term action plans for the bund
management

4. Activities for Output 4.

4-1: Extraction and arrangement of priority
activities in the short- and mid-term action
plan formulated in Output 3.

4-2: |dentification of priority projects to be
implemented as soon as possible.

5. Activities for Output 5

5-1: Implementation of pre-F/S of priority
projects identified in Output 4.

5-2: Implementation of capacity-building
seminars on bund development and
management

The Japanese Side

The Pakistani Side

Japanese side Expert

1) Team Leader/Flood Control Planning

2) Deputy Team Leader/Dlke Construction
3) Dike Maintenance |

4) Climate Change/Inundation Analysis/Risk
Analysis

5) Environmental-Social Assessment

6) Dike Maintenance Il/Construction
Planning/Cost Estimate

Materials and Equipment
- Computers, Multifunctional copy machines

Supplied Equipment (Provisional)
- Bund physical exploration equipment
- Survey equipment

Training

- Training in Japan

- Bund management demonstration activities
- Bund Management seminars

Pakistani side
1) Deployment of counterpart personnel

2) Facilities such as offices for project specialists

and staff

3) Conference rooms or lecture rooms for JCC
and training

4) Other facilities as required by mutual
agreement.

5) Information on flood control facilities including
bunds.

6) Technical guidelines such as manuals and
guidelines for bund maintenance

7) GIS data for infrastructure facilities and river
networks

8) Information related to flood control economic
evaluation (DEM, land use, census data, etc.)

9) Budget allocation for the implementation of this

project

- Salaries and other allowances of counterparts
- Utilities, such as electricity, water and gas fuel
- Operating expenses such as customs
clearance, storage and domestic transportation
of the equipment provided by the Project.

- Other contingency expenses related to the
Project.

Pre-Conditions

——

<Issues and countermeasures>
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Project Monitoring Sheet Il (Revision of Plan of Operation) Version 1.0
Dated 17,April, 2025
Project Title: Project for Capacity Development for Effective River Dikes Management Response to 2022 Flood Monitoring
Plan | 2023 2024 2025 :
Inputs Remarks Issue Solution
lActual 11]12[1[2[3]4[5[e[7[8[9[10[11][12[1[2]3 ][4
Expert
Team Leader / Flood Control Plannin Plan
9 Actual
v % Plan
Deputy Team Leader / Dike Construction
Actual
. " Plan
Dike Maintenance |
Actual
Climate Change / Inundation Analysis / Risk Plan
Analysis Actual
% i Plan
Enviromental-Social Assessment
Actual
Dike Maintenance Il / Construction Planning / Plan
Cost Estimate Actual
Plan
Actual
Plan
Actual
Plan
Actual
Plan
Actual
Plan
Actual
Training in Japan
Plan
Duke Management and Maintenance B
Activities I [Ptan | 2023 2024 | Responsible Organization o e
[Sub-Activities | [Actua 11]12[ 1 [2 ]34 [5]6[7 [ 8] 9 [10[11]12] 1 [ 4 [ Japan| FFcaPiDs & Countermeasures
Output 2:A ism to perform i ion and di is of existing river dikes is established.
2-1. Implementation of a comparative analysis of Plan
technical manuals on bund by Pakistani provinces Completed
Actual
2-2. Implementation of an inventory survey of the Plan
present status of the main Indus River bund Completed
Actual
2-3. Study on the maintenance and management Plan
method of the main Indus River bund suitable for Completed
Government of Pakistan system Actual
2-4. Implementation of maintenance demonstrations Plan
in vulnerable areas of the Indus River main bund Completed
e [
Output 3: The dike operation plan i ing short to midterm action plan for the Indus River downs'
s " - ; Plan
3-1. Analysis 91 exlstn.'\g plans and projects related Completed
to the Indus River main bund Actual
3-2.Preparation of supplementary materials to Plan
existing Pakistani technical manuals on bund Completed
Actual
3-3. Arrangement and formulation of short- and Plan
midterm action plans for the bund management Completed
Actual
Output 4: The prioritized projects based on the dike { plan are i
4-1. Extraction and arrangement of priority activities Plan
in the short to midterm term action plan formulated Completed
in Output 3. Actual
T — s s Plan
.4 2. |dentification of priority pr.ojects to be Completed
implemented as soon as possible Actual
Output 5: The necessary pre-feasibility studies among the prioritized projects are performed.
5-1. Implementation of pre-F/S of priority projects Plan
identified in Output 4 e Completed
5-2.Implementation of capacity-building seminars on Plan
bund development and management Actual Completed
R aame Plan | 2023 2024 2025 R . | e
onitorin an emarks ssue olution
g Actual(11|12|1 |2 |3 (4|5 (6|7 |8 |9|10{11/12|1 |2 |3 | 4
Joint Coordinating Committee AP;‘;L
Submission of Monitoring Sheet :;L
Repor
‘Project Completion Report :;L
Public
‘Through FFC WEB Site e through FFC WEB site

- Planned schedule

- : Actural schedule
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TO CR of JICA PAKISTAN OFFICE
Project Monitoring Sheet

Project Title : THE PROJECT FOR CAPACITY DEVELOPMENT OF EFFECTIVE
RIVER DIKES MANAGEMENT RESPONSE TO 2022 FLOOD (PERDM)
Version of the Sheet: Ver.1.0 (Term: Dec, 2023 - April, 2025)
Name: Ahmed Kamal
Title: Project Director (Chairman of FFC)
Name: Toshihiro GOTO
Title: Chief Advisor
Submission Date: June, 2024

. Summary

1 Progress

1-1 Progress of Inputs

(1) Japanese Side

- All Japanese experts of PERDM conducted the first field survey and are currently
conducting the second field survey as scheduled in the Project Design Matrix
(PDM) and the Plan of Operation (PO) version 1.0.

- One (1) multifunctional copy machine and one (1) computer will be purchased to
facilitate the PERDM activities and documentation works.

- PERDM experts will have a mutual discussion with Panjab and Sindh-PIDs to
supply proper equipment for bund inspection and management.

(2) Pakistani Side

- Federal Flood Commission (FFC) has officially deployed counterpart personnels
to facilitate the project activities and organized a collaborative system with
Provincial Irrigation Departments (PIDs) in the Sindh and Panjab Province (Sindh-
PID and Panjab-PID) as described in the framework of PERDM in the Work Plan
(WI/P).

- FFC furnished facilities such as offices, air conditioner, office furniture, meeting
room etc. for PERDM experts and staff

- FFC and PIDs are ready for providing the necessary information and data for
PERDM

- In accordance with FFC, FFC and PIDs have been allocated enough budget to
implement and participant in PERDM activities
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1-2 Progress of Activities
1-2-1 Activities for “Output 1: The reproducibility of the 2022 flood considering
climate change impact is assessed.”
(1) Activity 1-1 “Analysis of the Reproducibility of the 2022 Flood in Consideration
of Climate Change”
- The activity was already conducted by JICA before dispatching the PERDM
experts.

1-2-2 Activities for “Output 2: A mechanism to perform inspection and diagnosisof
existing river dikes is established.”

(1) Activity 2-1 “Implementation of a comparative analysis of technical manuals on

bund by Pakistani provinces”

- The comparative analysis was conducted, and the results are tentatively
compiled in the “Report on Comparative Analysis of Design Manuals of Bunds in
Each Province.” The PERDM experts held the seminar to discuss the bund
management through the draft report.

(2) Activity 2-2 “Implementation of an inventory survey of the present status of the
main Indus River bund”
- The filed investigation was completed in collaboration with PIDs’ and Project
local staff. The results will be compiled into a report and will be shared with FFC
and PIDs around August 2024.

(3) Activity 2-3 “Study on the maintenance and management method of the main
Indus River bund suitable for Government of Pakistan system”
- The activity will start after the conclusion of Activities 2-1 and 2-2.

(4) Activity 2-4 “Implementation of maintenance demonstrations in vulnerable
areas of the Indus River Main River bund”
- The demonstration in Sindh and Punjab will be rescheduled to set it after this
monsoon season (after 15 Oct) to promote the efficiency of bund inspection
works.

1-2-3 Activities for “Output 3: The prioritized projects based on the dike operation
management plan are identified.”
(1) Activity 3-1 “Analysis of existing plans and projects related to the Indus River
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Main River bund.”

- Currently, the PERDM experts are conducting a comparative analysis of NFPP-
IV, FPSP-l, and the updated NFPP-IV to understand the planning
history/procedure and confirm the continuing importance of bund management
in Pakistan.

(2) Activity 3-2 “Preparation of supplementary materials to existing Pakistani
technical manuals on bund management.”
- The PERDM experts will have mutual discussions to supply proper equipment
for bund inspection and management. A current idea formulated by the experts
is indicated in the table below.

Proposed EqUIpment to be QTY

v' Single Beam Echosounder with a Monitoring & evaluation of scouring and erosion in front of bunds.
drone & LiDAR To raise the capacity at the same level as Punjab-PID

v Equipment for Elastic Wave 1 1 * Analyzing the hardness of the bund body and the foundation ground
Exploration to evaluate the vulnerability for seepage

v Workstation(Laptop PC) 1 1 » Data logging and processing for the abovementioned equipment

(3) Activity 3-2 “Arrangement and formulation of short- and medium-term action
plans for the bund management”

Based on the analysis results, the action plan will be tentatively formulated and

introduce to FFC and PIDs around August 2024

1-2-4 Activities for “Output 4 : The prioritized projects based on the dike operation
management plan are identified.”
The activity will be conducted around September 2024.

1-2-5 Activities for “Output 5 : The necessary pre-feasibility studies among the
prioritized projects are performed.”
The activity will be conducted after September 2024.

1-2 Achievement of Output
1-2-1 Output 1
Completed before PERDM experts dispatched.

1-2-2 Output2to 5
All activities are ongoing to achieve the Outputs.
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1-3 Achievement of the Project Purpose : “To enhance the capacity of Federal

Flood Commission to manage river dikes along the Indus River downstream of
Tarbela dam.”
Ongoing

1-4 Changes of Risks and Actions for Mitigation

The presidential election impacted the PERDM implementation schedule. The
PERDM Team and FFC have agreed on a revised schedule, taking the election
period into account.

The Pakistan Meteorological Department (PMD) has predicted a significant flood
this year. Therefore, this impact should be reflected in the PERDM schedule,
especially concerning the training in Japan.

1-5 Progress of Actions undertaken by JICA

JICA monitors the progress and quality of PERDM through debriefing sessions
and monthly reports.

1-6 Progress of Actions undertaken by FFC (Pakistan Gov.)

FFC manages and supports PERDM activities well with PIDs and the PERDEM
experts without significant deviation from Plan of Operation (PO).

1-7 Progress of Environmental and Social Considerations (if applicable)

The environmental and social consideration will be conducted in the Activity for
Output 5 (Pre-Feasibility Study) from September to December 2024.

1-8 Progress of Considerations on Gender/Peace Building/Poverty Reduction,

disability, disease infection, social system, human wellbeing, human right, and
gender equality (if applicable)
Not applicable

1-9 Other remarkable/considerable issues related/affect to the project (such as

other JICA's projects, activities of counterparts, other donors, private sectors,
NGOs etc.)
Currently not applicable

2 Delay of Work Schedule and/or Problems (if any)
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Currently not applicable

Modification of the Project Implementation Plan

JICA and FFC reviewed the project period according to the current situation and
reflected it in the R/D through the minutes so that PERDM activities in Pakistan will
continue until April 2025.

Current Activities of Gov. of Pakistan to Secure Project Sustainability
after its Completion
Currently Not applicable

. Project Monitoring Sheet | & Il as Attached
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TO CR of JICA PAKISTAN OFFICE
Project Monitoring Sheet

Project Title : THE PROJECT FOR CAPACITY DEVELOPMENT OF EFFECTIVE
RIVER DIKES MANAGEMENT RESPONSE TO 2022 FLOOD (PERDM)
Version of the Sheet: Ver.2.0 (Term: Dec, 2023 - April, 2025)
Name: Ather Hameed
Title: Project Director (Chairman of FFC)
Name: Toshihiro GOTO
Title: Chief Advisor
Submission Date: February 2025

. Summary

1 Progress

1-1 Progress of Inputs

(1) Japanese Side

- All Japanese experts of PERDM (JEP) conducted the field surveys and are
currently conducting the fifth field survey as scheduled in the Project Design
Matrix (PDM) and the Plan of Operation (PO) version 1.0.

- One (1) multifunctional copy machine and one (1) computer will be purchased to
facilitate the PERDM activities and documentation works. This will be donated to
the FFC as per JICA.

- PERDM experts had a mutual discussion with Panjab and Sindh-PIDs to supply
proper equipment for bund inspection and management. The equipment already
has been transferred to the PID offices and utilized to conduct the demonstration
on bund inspection.

(2) Pakistani Side

- Federal Flood Commission (FFC) has officially deployed counterpart personnels
to facilitate the project activities and organized a collaborative system with
Provincial Irrigation Departments (PIDs) in the Sindh and Panjab Province (Sindh-
PID and Panjab-PID) as described in the framework of PERDM in the Work Plan
(WI/P).

- FFC furnished facilities such as offices, air conditioner, office furniture, meeting
room etc. for PERDM experts/staff and other two JICA projects

- FFC and PIDs provided the necessary information and C/P personnels for PERDM
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1-2 Progress of Activities
1-2-1 Activities for “Output 1: The reproducibility of the 2022 flood considering
climate change impact is assessed.”
(1) Activity 1-1 “Analysis of the Reproducibility of the 2022 Flood in Consideration
of Climate Change”
- The activity was already conducted by JICA before dispatching the PERDM
experts.

1-2-2 Activities for “Output 2: A mechanism to perform inspection and diagnosis

of existing river dikes is established.”

(1) Activity 2-1 “Implementation of a comparative analysis of technical manuals on

bund by Pakistani provinces”

- The equipment and materials contributing to the inspection and quality control
of existing bunds were selected in consultation with FFC and PIDs, then
purchased and provided to them. A supplementary manual for bund management
was created and distributed as an addendum to the current manuals.

- The JEP conducted a comparative study on the bund manual and based on the
technical guidelines of both provinces and Japan, complemented each other and
added supplements and additions to create a supplementary material that serves
as an addendum to the existing bund manuals.

(2) Activity 2-2 “Implementation of an inventory survey of the present status of the

main Indus River bund”

- The filed investigation was completed in collaboration with the PED and PIDs’
and Project local staff.

- After conducting the onl/off-site survey/research on existing bunds, the JEP
created an bund inventory ledger that will contribute to PID's future bund
management, and used the information of ledger to evaluate the breach risk of
bunds.

(3) Activity 2-3 “Study on the maintenance and management method of the main

Indus River bund suitable for Government of Pakistan system”

- Based on the results of Activity 2-1 and 2-2, the maintenance/management
method was proposed to prevent further breach of bunds in consideration of
their life cycle cost. The method was flameworked by PDCA (Plan, Do, Check and
Act), which are used in the Ministries of Japan and introducing other ASEAN
developing countries.
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(4) Activity 2-4 “Implementation of maintenance demonstrations in vulnerable
areas of the Indus River Main River bund”
- The demonstration in Sindh and Punjab will be completed during February 2025
and the results will present in the 39 JCC meeting held on the end of February
2025.

1-2-3 Activities for “Output 3: The prioritized projects based on the dike operation

management plan are identified.”

(1) Activity 3-1 “Analysis of existing plans and projects related to the Indus River

Main River bund.”

- The PERDM experts conducted a comparative analysis of NFPP-IV, FPSP-IIl, the
updated NFPP-IV and PID’s plans to understand the history/procedure/status of
bund management/maintenance.

- Concludingly, the proper bund management is essential to prevent future huge
damage in the hinterlands of Indus River due to a lot of vulnerable points (VPs),
unproper treatment of bunds and illegal structures in the flood plain of Indus
River. The PIDs and FFC should cooperate to promote the management with the
better procedure of bund management.

(2) Activity 3-2 “Preparation of supplementary materials to existing Pakistani

technical manuals on bund management.”

- The JEP conducted a comparative study on the bund manual and based on the
technical guidelines of both provinces and Japan, complemented each other
and added supplements and additions to create a supplementary material that
serves as an addendum to the existing bund manuals.

- The draft version of addendum was already submitted to PIDs and FFC. With
the comments from PIDs and FFC, the JEP will finalize it.

(3) Activity 3-3 “Arrangement and formulation of short- and medium-term action
plans for the bund management”

- The action plan will be introduced to FFC and PIDs in the 3@ JCC meeting based
on the discussions of past JCC meetings.

- In consultation with FFC, PID, and JICA, each bund priority was classified and
grouped by the level of severity.

- Considering reasonable accountability to stakeholders regarding the action plan,
the JEP conducted flood simulations from representative VP locations in
additions to the evaluation of bund in Activity 2, and will explaine the
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comprehensive results to FFC and PID in the 3@ JCC meeting in order to confirm
the impact on the hinterland after the bund breach with mportance of bund.

1-2-4 Activities for “Output 4 : The prioritized projects based on the dike operation

management plan are identified.”
The JEP identified candidate locations for priority projects from the perspectives
of bund quality (engineering aspect) and the scale of damage caused by bund
breaches (social impact) along the proposed flowchart for selection.
After confirming the current status of bunds, the JEP selected the highest priority
projects.

1-2-5 Activities for “Output 5 : The necessary pre-feasibility studies among the

prioritized projects are performed.”
The feasibility study was conducted for XXX bunds and summarized in the draft
final report, which is currently being reviewed by JICA.

1-3 Achievement of Output
1-3-1 Output 1 “The reproducibility of the 2022 flood considering climate change

impact is assessed.”
Analysis paper on the reproducibility of the 2022 flood, which already achieved
and explained by JICA to FFC.

1-3-2 Output 2 “A mechanism to perform inspection and diagnosis of existing river

dikes is established.”
Equipment for inspection and quality control of existing bund were provided,
and existing bund manuals were supplemented by the produced addendum of
bund manual in the PERDM.

1-3-3 Output 3 “The dike management plan including short and midterm action plan

for the Indus River downstream of Tarbela dam is formulated.”
The first prioritized group of vulnerable bunds was identified and scheduled to
implement of reinforcement and/or rehabilitation with the better construction
method in consideration of the river conditions.

1-3-4 Output 4 “The prioritized projects based on the dike management plan are

identified.”
Based on the bund management action plan (1.3.3 Output 3), four (4) prioritized
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project sites are selected for implementation and a general
maintenance/rehabilitation direction is indicated for each site. These four sites
carry extremely high risks in terms of breach risk of bunds and damage risk in
their hinterland.

1-3-5 Output 5 “The necessary pre-feasibility studies (Pre-F/S) among the

prioritized projects are performed.”

- The Pre-FIS was implemented for one(1) site from the prioritized projects
selected in Output 4. The results is described including the scale, construction
type and cost in the draft final report which are being checked by JICA. The
results will be explained in the 39 JCC meeting.

1-4 Achievement of the Project Purpose: “To enhance the capacity of Federal Flood
Commission to manage river dikes along the Indus River downstream of
Tarbela dam.”

1-4-1 Indicators and Degree of Achievement

(1) Through the Project, the technical standards and inspection methods for future

bund management in the Indus River will be recognized within FFC.

The JEP explained and discussed with the FFC/PIDs the supplementary matters for

the addendum of manual and the results of the research and analysis by JEP and

FFC/PIDs (especially, comparative analysis of the bund manual and bund inventory

survey). In particular, the Addendum of bund manual presents technical standards

with specific physical indicators and compiles easy-to-understand workflows for
various activities so that the activities necessary for bund maintenance can be
carried out, and will be indispensable for future bund construction/management in

Pakistan and the implementation of a sustainable bund maintenance cycle. In

addition to, the bund management method was modified using PDCA (Plan, Do, Act

and Check) cycle to sustain the management in terms of the effect/efficiency and
life cycle cost of bund facility.

(2) An action plan and priority projects for maintenance of bunds on the Indus River
will be approved by the FFC.

In the 3" JCC meeting, the plan will be explained and make a modification referring

to comments from FFC and PIDs
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1-5 Changes of Risks and Actions for Mitigation

- The Japanese Embassy in Pakistan sometimes suggests that visiting
government offices is dangerous. In such cases, the JEP conducts its work at
the accommodation.

1-6 Progress of Actions undertaken by JICA

- JICA monitors the progress and quality of PERDM through debriefing sessions
and monthly reports. Now JICA is checking the draft final report (in Japanese)
and will send their comments,

1-7 Progress of Actions undertaken by FFC (Pakistan Gov.)
- FFC manages and supports PERDM activities well with PIDs and the PERDEM
experts without significant deviation from Plan of Operation (PO).

1-8 Progress of Environmental and Social Considerations (if applicable)
- The environmental and social consideration was conducted in the Activity for
Output 5 (Pre-Feasibility Study).

1-9 Progress of Considerations on Gender/Peace Building/Poverty Reduction,
disability, disease infection, social system, human wellbeing, human right, and
gender equality (if applicable)

In the Pre-Feasibility Study, gender equality was addressed especially during the

construction stages.

1-10 Other remarkable/considerable issues related/affect to the project (such as
other JICA's projects, activities of counterparts, other donors, private sectors,
NGOs etc.)

- Currently not applicable

2 Delay of Work Schedule and/or Problems (if any)
- Currently not applicable

3 Modification of the Project Implementation Plan

- JICA and FFC reviewed the project period according to the current situation and
reflected it in the R/D through the minutes so that PERDM activities in Pakistan
will continue until April 2025.
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Current Activities of Gov. of Pakistan to Secure Project Sustainability

after its Completion
Currently Not applicable

. Project Monitoring Sheet | & Il

as Attached
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LIST OF PARTICIPANTS
River dike disaster risk reduction
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PAKISTAN Faisalabad,Punjab Irrigation Department
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E-mail:
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PAKISTAN Department,Punjab Irrigation Department
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Date Time Program Venue Facilitator
Nov-18, Mon Arrival
10:00 11:30 |JICA Briefing TIC person in charge
11:30 13:00 _|Lunch (TIC)
- 13:00 13:50 |Orientation of Overseas Training JICA Tokyo .
Nov-19, Tue SR301 Mr. Goto & Mr. Sueishi,
13:50 14:45 Discussions and presentations among trainees on the objectives of the training JICATZ‘:Z%%fﬁng
program
14:50 15:00 |Information on Portable Wifi
8:20 9:15 |Gather in the lobby and move to PASCO Corporation by bus
9:30 11:45 Trai_ning 1: [Lecturg fipd Deanstration] Instruction of Dikes Inspection PASCO Corporation Mr. Ozawa
Equipment for Acquisition of Dikes Shapes.
12:00 12:40 |Move back to TIC by bus
Nov-20, Wed | 13:00 14:30 |Lunch (TIC)
14:45 |~| 15:45 |Bank visit (walking distance from TIC) SMBC Hatagaya
o . ) . JICA Tokyo Mr. Uchida, Ministry of
16:00 17:00 |Training 2: [Lecture] Maintenance and Management of Rivers in Japan. SR410> Land, Infrastructure and
Transport (MILT)
6:50 7:45 |Gather in the lobby with all your luggage and move to Haneda Airport by bus
9:00 10:35 |JALS507 to New Chitose Airport (Hokkaido)
. . Move from New Chitose Airport to the Sapporo Development and Construction
11:05 12:20
Department bybus
Nov-21, Thu 12:20 13:50 |Lunch (same location) Sapporo Development
and Construction
T T " . T T Department . .
14:00 15:00 Tralm‘ng 3: ‘[ Lgcture] Hlst?ry of Fl?od Comfrol Works on the Ishikarigawa River, Mr. Miyashita,
and Dikes within the Ishikarigawa River Basin. Mr. Masuda
15:15 15:25 |Move to the hotel (HOTEL MYSTAYS Sapporo Station) by bus
810 845 Gather in the hotel lobby and move to the Civil Engineering Research Institute for
i Cold Region (CERI) by bus
Training 4: [Lecture] Reducing Damage Caused by Overtopping and Breaching
9:00 12:00 |of Dikes. ~Experiments Using the World's Largest Tokachi River Chiyoda Civil Engineering Mr. Shimada
Experimental Channel~ Research Institute for
12:00 13:00 |Lunch (same location) Cold Region (CERD)
13:20 13:30 |Overview of the site visit schedule
. Training 5: [ Site Visit] Ishikarigawa River
Nov-22, Fri Different locations moving by bus
-13:30 Start from CERI and run along the top of dikes (Toyohiragawa River and
Ishikarigawa River) \ . . Mr. Otani,
13:30 16:00 |-14:30 Left bank of Sapporo Ohashi Bridge rlloi.olilr?g.awlagwer Mr. Murakami
(Hillside Dikes, Tobetsu Cutoff Waterway, Oyafuru Cutoff Waterway) shikarigawa Hiver
-15:10 Barato River Sluice Gate (Merge Point of Ishikarigawa River)
-15:40 Ishikarigawa River Spillway (Sluice Gate)
-16:00 End of Site Visit
16:00 17:00 |Return to hotel from the last location by bus
Nov-23, Sat Off
8:25 9:50 |Check out and gather in the lobby before moving to New Chitose Airport by bus
Nov-24, Sun 11:05 13:00 |ANA774 to ITAMI Osaka International Airport (Osaka)
13:30 14:50 |Move from the aiport to the hotel (Hirakata Sun Plaza Hotel) by bus
8:20 8:45 |Gather in the lobby and move to Yodogawa River Office by bus
9:00 11:50 Training 6: [Lecture] Dikes Maintenance and Management in the Yodogawa
River Yodogawa River
11:50 13:30 |Lunch (Move to Restaurant by bus, DIP RASNA) Office
13:30 13:50 |View of Yodogawa River from the roof of Yodogawa River Office
Training 7: [ Site Visit] Yodogawa River
ox Different locations moving by bus o
Nov-25, Mon -14:10 Tkaga Flood Affected Area (1885) Mr. Tto, Mr. Nishi
i . (Urbanaization inside the Dikes and Gentle Slope Dikes) .
13:50 17:00 -15:00 Super Dikes in the East District of Omiya YodogawaRiver
-15:30 Shirokita "Wando"
-16:00 Kema Branch Office (Yodogawa River Big Weir, Lock Gate, Pump Station)
-17:00 End of Site Visit
17:00 18:05 |Return to hotel from the last location by bus
o .. |Check out and gather in the lobby before moving to the Kinki Regional
8:10 8:45
Development Bureau
- . Mr. Watanabe, Mr. Koga
9:00 12:00 |Training 8: [Lecture and Site Visit] Defective Dikes for Training. D Kinki Regional (Yachiyo Engineering
evelopment Bureau Co., Ltd.)
Nov-26, Tue 12:15 13:30 |Move from the Kinki Regional Development Bureau to Shin-Osaka Station by bus
13:30 14:00 |Time to purchase lunch in the station (to eat in the bullet train)
. . Nozomi 26 (bullet train) to Tokyo Station
1406 16:33 *lunch on the bullet train
16:50 18:30 Move from Tokyo Station to JICA Tsukuba Center (not TIC) by bus
*dinner at JICA Tsukuba Center
7:50 8:45 |Gather in the lobby with all your luggage and move to OYO Corporation by bus
5 . Training 9: [Lecture and Demonstration] Instruction of Dikes Inspection . .
Nov-27. Wed 900 12:00 Equipment ~Surface Wave Exploration Device McSEIS-SW~ OYO Corporation Mr. Kobayashi
’ 12:00 13:30 |Lunch (same location)
13:45 15:55 |Move from OYO Corporation to TIC by bus
16:00 17:00 |Check in, sort through documents, etc. TIC
" . [Discussion] Group Discussions ~Technologies to be introduced and utilized for
9:00 10:00 . . . .
dike maintenance in Pakistan~
10:00 12:00 Action Plan making by each group Mr. Goto, Mr. Sucishi
Now-g. Thu 11200 13:30_|Lunch (TIC) JICA Tokyo
’ 13:30 15:30 |Action Plan presentations SR301
15:30 15:40 |Explanation of terms and conditions of use of materials
16:00 16:30 |Evaluation Meeting .
16:30 17:10 |Closing Ceremon; Mr. Sakaida
Nov-29, Fri Departure
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Date Time Program Venue Facilitator
Apr-15, Tue Arrival
11:30 | -| 12:00 JICA Briefing TIC person in charge
12:00 | -| 13:30 Lunch (TIC)
13:30 | -| 14:30 Orientation of Overseas Training JICA Tokyo
Apr-16, Wed . . . . T T SR404
pr-16, 14:50 15:50 Discussions and Presentations among Trainees on the Objectives of the Training Mr. Takayama & Mr.
i h . Program Nakamura (CTII)
15:50 | - | 16:00 Information on Portable Wifi
16:15 | - | 18:35 Move from TIC to JICA Tsukuba by Bus
8:30 [-| 9:115 Gather in the Lobby and Move from JICA Tsukuba to OYO Corporation by Bus
930 |-| 11:30 Training 1: [ Lecture and Demonstration]  Instruction of Dikes Inspection Mr. Kobayashi (OYO
’ ’ Equipment ~Surface Wave Exploration Device McSEIS-SW~ OYO Corporation Corporation)
11:30 | -| 12:50 Lunch (OYO Corporation)
Apr-17, Thu | 13:05 |- | 15:15 Move from OYO Corporation to MILT by Bus
Ministry of Land,
15:30 |- | 17:00 Training 2: [Lecture] Maintenance and Management of Rivers in Japan Tran:];;arft;:g#r:ﬁrism Mr. Uchida (MILT)
(MILT)
17:10 |- | 17:50 Bank Visit (Walking Distance from MILT)
18:00 | -| 18:20 Move from MILT to Restaurant by Bus
9:25 |-| 1045 Gather in the Lobby and Move from TIC to Saiko Nature Study Center by Bus
Mr. Yanagawa, Mr.
11:00 | - | 12:00 Training 3: [Lecture] History of Flood Control, River Improvement Projects and Saiko Nature Study | Morohashi, Mr. Takahashi
’ ) Bund Management of Arakawa River Center & Mr. Ochi (Arakawa
Upstream River Office)
Apr-18, Fri . . Move from Saiko Nature Study Center to Arakawa Second Flood Control Pond by
12:30 | -| 13:30
Bus (lunch on the bus)
. . - . " . Arakawa Second Mr. Matsumoto (Arakawa
14:00 | - | 15:00 Training 4: [Site Visit] Arakawa Second Flood Control Pond Flood Control Pond | Flood Control Pond Office)
15:15 | - | 16:55 Move from Arakawa Second Flood Control Pond to TIC by Bus
Apr-19, Sat Off
12:45 | - 13:30 Gather in the Lobby with All Your Luggage and Move to Shinagawa Station by Bus
-20, S
GF, 14:07 | -| 16:30 Nozomi 165 (Bullet Train) from Tokyo Station to Shin-Osaka Station
17:00 | -| 18:05 Move from Shin-Osaka Station to Candeo Hotels Osaka Hirakata
i . Gather in the Lobby and Move from Candeo Hotels Osaka Hirakata to Yodogawa
9:20 |-| 945 . )
River Office on Foot
10:00 12:00 Training 5-1: [Lecture] Dikes Maintenance and Management in the Yodogawa Yodogawa River | Mr. Nishi & Mr. Nakayama
. - . River Office (Yodogawa River Office)
12:00 | -| 14:00 Lunch (Move to Restaurant on Foot, DIP RASNA)
Apr-21, Mon Training 5-2: [ Site Visit] Yodogawa River
Different Locations Moving by Bus Mr. Nishi & Mr. Nak
14:00 |- | 16:50 | -14:00-14:30 View of Yodogawa River from the Roof of Yodogawa River Office Yodogawa River ({(‘od'jggwa Rive. gfyff::':f
+14:50-15:20 lkaga Flood Affected Area
+16:20-16:50 Shirokita "Wando"
16:55 | - | 17:45 Move from Shirokita "Wando" to Candeo Hotels Osaka Hirakata by Bus
i . Gather in the Lobby and Move from Candeo Hotels Osaka Hirakata to Kinki
805 |-| 845 X
Regional Development Bureau by Bus
Kinki Regional Mr. Watanabe, Mr. Koga
9:00 |-| 12:00 Training 6: [Lecture and Site Visit] Defective Dikes for Training. Developmengt Bureau (Yachiyo Elrjg’in)eering Co.,
12:00 | -| 13:00 Lunch (Kinki Regional Development Bureau)
Apr-22, Tue | 13:00 |-| 14:10 Move from Kinki Regional Development Bureau to Yodogawa River Big Weir by Bus
14:15 | -| 15:15 [Site Visit] Yodogawa River Big Weir and Nearby Bunds and River Yodogavvvvae:r?wer Big M;\.l;(aaﬁﬁraam(%inl\)/lr,
15:20 | -| 16:15 Move from Yodogawa River Big Weir to a Rental Mtg. Room by Bus
16:30 | -| 17:30 Reflection and Preparation for Discussion Rental Mtg. Room M;{,J;ﬁz:}%%:\;lr'
17:45 | - | 17:55 Move from the Rental Mtg. Room to Candeo Hotels Osaka Hirakata by Bus
815 |-| 940 Check Out and Gather in the Lobby and Move from Candeo Hotels Osaka Hirakata
: : to Shin-Osaka Station by Bus
9:50 |-| 10:20 Time to Purchase Lunch in the Station (To Eat on the Bullet Train)
Apr-23, Wed | 10:30 | - | 12:49 | Nozomi 10 (Bullet Train) from Shin-Osaka Station to Shinagawa Station
13:15 | -| 1345 Move from Shinagawa Station to TIC
14:15 | - | 17:00 Reflection and Preparation for Discussion JICSAI\QIg:yo M;{,;g‘::ﬁf:}%i”’\;lr'
9:00 |-| 12:00 Discussion (Future Direction of River Improvement and Bunds Management) M;{,;;ﬁlyj;n}%%:\;lr'
JICA Tokyo
Apr-24,Thu | 12:00 |- | 13:30 Lunch (TIC) SRA404
13:30 |-| 17:00 Evaluation Meeting & Closing Ceremony Mr. Nakanishi (JICA)
Apr-25, Fri Departure
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1.1 SEEHE

2024 4E 6 H 3 HIZEERS O M OVEBLICBAT 282158k B X —0F 1 M2 LM L=, & 1 [0
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Tholz, EIF—7vrF3A8FF 1110LBYTHD,
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Time (Hours)

Description of the Agenda Item

Speaker/Presenter/Facilitator

No. Time (PST)
10:00 - 10:10 Opening Remarks Mr. Ahmed Kamal, Chairman FFC
10:10 —10:20 Introduction All Participants
10:20 - 10:30 Brief Project Introduction Mr. GOTO, Team Leader, JICA Project
Team.
10:30 - 11:30 Presentation on Comparative Analysis of Design | Mr. TAKAYAMA, Deputy Team Leader.
Manuals of Flood Bunds in Sindh, Punjab Provinces in
Pakistan and Japan.
11:30 - 12:20 Q & A session and discussion All Participants
12:20 -13:30 Lunch & Prayer Break
13:30 -14:15 Presentation on Issues and challenges on Design, | Representative PID Punjab
14:15 -15:00 Construction and O&M of flood bunds (Focusing on | Representative PID Sindh
the current Technical Manuals and Specifications).
15:00 — 15:50 Discussion Session All Participants
Issues and Challenges on Bund Design
General Discussion (TEA will be served during Discussion)
15:50 -16:10 Certificate Distribution Mr. Ahmed Kamal & Mr. GOTO
16:10 -16:15 Closing Remarks Mr. Ahmed Kamal CEA / CFFC
16:15-16:20 Vote of Thanks Mr. GOTO, JICA Team Leader

Hiv: ey hF—24

1.2 Sm&EYR b

K 121ICEEE I T —02ME —Hard, 2B, 7uy =7 b F =LA bOHKEITRDP LER
WTU%, C/P Td 5 FFC, PID Sindh, PID Punjab (% U & L T, PID AJK X° Global Climate-Change
Impact Studies Centre (GCISC). Pakistan Council of Research in Water Resources (PCRWR), Pakistan
Meteorological Department(PMD)7>» 5 #8454 22 4 DB IMN & - 7=,

®1.21 E1R+EIF—8MEIR L
Sr. Name Organization Designation
1 Mr. Ahmed Kamal FFC Chairman
2 Mr. Ather Hameed FFC EACC
3 Mr. Sajid Ali Bhutto PID Sindh Chief Engineer
4 Muhammad Nasir Mahmood PID AJK Deputy Director
5 Mr. Amjad Masood GCISC Scientific Officer
6 Muhammad Kashif Manzoor PCRWR Deputy Director
7 Mr. Hussain Shingri FFC Senior Engineer
8 Mr. Zafar Igbal FFC Senior Engineer (Flood)
9 Mr. Burhan Ahmed PMD Deputy Director
10 | Mr. Sultan Mahmood PID Punjab CE DVF
11 | Mr. Kashif Rehan PID Punjab Deputy Director
12 | Muhammad Kamran PID Punjab Civil Engineer
13 | Muhammad Amir Akram Rao FFC Deputy Engineer Advisor
14 | Muhammad Amin FFC Assistant Engineer
15 | Mr. Yawar Rasheed FFC Assistant Engineer

BRI A > & —F 3 T
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Sr. Name Organization Designation
16 | Mr. Sibite Hassan FFC Assistant Engineer (Flood)
17 | Mr. Basit Hussain FFC Sub Engineer
18 | Mr. Fawad Abdullah PID Punjab AD Civil
19 | Mr. Zarif Khan FFC Supt (F)
20 | Abdul Hafeez FFC Supt (F)
21 | Mr. Osama Nawab ASSHIF, FFC -
22 | Mr. Manzoor Ahmed FFC Computer Operator

i : Yo7 FF—2A

1.3 £3+—EK

MIX S5 PRO
Al CAMERA

Hl . TRy P F—A
FEE 1.3.1 FFCTOHE 1 €I F—DHKF

2. RHOBBERUVEEICEHT SeEmIEEIF— (2)
2.1 RIGHE

2024 4 12 H 19 HIZEEPH OFpm K OVEFLIZ BT 288158k B X F— D& 2 Ml &2 5EhE L=, 5 2 A
DOE-HEEIT, T Thd, £7-, EIFT—7ua 7 I0F3K 1.110OLEY THDH,

Indus JIEEBGREEaHRIA > b U —Fi AR R & HEDE IR (55E) 2-2 Bd)

Sindh /11 ® Bund Manual 33 &2 OF Punjab /1 @ Manual for Irrigation Practice ~D# & &£ (EHE)
3-2 ()
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el ours) Description of the Agenda Item Speaker/Presenter/Facilitator
No. Time (PST)

10:00 - 10:10 Opening Remarks Mr. Athar Hameed, CEA/CFFC

10:10 — 10:20 Introduction All Participants

10:20 - 10:30 Brief Project Introduction Mr. GOTO, Team Leader, JICA Project

Team.

10:30 - 10:55 Presentation on Inventory survey, its outcome and | Mr. NAKAMURA, Dike Maintenance
recommendations. Specialist (2)

10:55-11:15 Presentation on draft addendum to the Pakistani | Mr. GOTO, Team Leader, JICA Project
Technical Bund manuals, i.e.MIP and Sindh bund | Team.
manual.

11:15-11:45 Presentation on Adopting the Plan-Do-Check-Act | Mr. TAKAYAMA, Deputy Team Leader.
(PDCA) Cycle O&M for the Bunds in Pakistan.

11:45-12:00 Presentation by PID Sindh on flood fighting and | Representative from PID Sindh
damages experiences during 2024.

12:00 -12:15 Presentation by PID Punjab on flood fighting and | Representative from PID Punjab
damages experiences during 2024.

12:15 - 12:45 Q & A Session All Participants

12:45 - 13:45 Lunch & Prayer Break (Lunch Box will be served)

13:45 -14:30 Progress on short and mid-term plans for the bund | Mr. GOTO, Team Leader, JICA Project
maintenance and management. Team.

14:30 - 15:00 Q & A and Discussion Session All Participants

15:00 -15:15 Certificate Distribution Mr. Athar Hameed & Mr. GOTO

15:15 -15:20 Closing Remarks Mr. Athar Hameed CEA / CFFC

15:20 -15:25 Vote of Thanks Mr. GOTO, JICA Team Leader

Hiv: ey hF—24

2.2 hEJVRX b

# 221 4 FEIF—0SME - EE T, 2B, JICA EAFEFHTLOE YT ny = s FF—
LD OHEE IR GERWTWS, C/P Toh 5 FFC, PID Sindh, PID Punjab Z /X U & LT, PID

Balochistan <> PID KP 7> 5% 19 4 OSN3 H - 7=,

#2211 E2EtEF—5SmMEIXE
Sr. Name Organization Designation
1 Ahter Hameed FFC Chairman
2 Mr. Sajjid Ali Bhutto PID Sindh Chief Engineer Irrigation
3 Mr. Ghullam Rasul PID Punjab PD Small Dams Islamabad
4 Mr. Wagas Javed PID Punjab Superintendent Engineer
5 Mr. Mohib Ullah Ali PID Punjab Superintendent Engineer
6 Mr. Amir Mumtaz Wattoo PID Punjab Superintendent Engineer
7 Mr. Munawar Igbal PID Punjab Xen PID, D.G. Khan
8 Mr. Faisal Jamal PID Balochistan Assistant Engineer
9 Mr. Abdul Jabbar PID Balochistan Assistant Project Engineer
10 | Mr. Ghullam Muhammad Memon PID Sindh Executive Engineer
11 | Mr. Imran Khan PID Sindh AXN
12 | Dr. Azhar Ullah FFC D.E.A (P)
13 | Mr. Hussain Shingri FFC Sr. Engineer Flood
14 | Dr. Qazi Tallat FFC Chief Engineer Dam Safety
15 | Mr. Sibti Hassain FFC Assistant Engineer
16 | Mr. Yawar Hussain FFC Assistant Engineer
17 | Mr. Basit Ali FFC Sub Engineer
18 | Muhammad Amin FFC Assistant Engineer
19 | Mr. Baatur Zaman PID KPK Superintendent Engineer

H . 7a -7 hF— A
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MINUTES OF THE 1* MEETING OF JOINT
COORDINATION COMMITTEE (JCC)
ON WORK PLAN
FOR
THE PROJECT FOR CAPACITY DEVELOPMENT OF
EFFECTIVE DIKE MANAGEMENT RESPONSE TO 2022 FLOOD
IN THE
OFFICE OF THE CHIEF ENGINEERING ADVISOR /
CHAIRMAN FEDERAL FLOOD COMMISSION (CEA/CFFC)
MINISTRY OF WATER RESOURCES
IN THE
ISLAMIC REPUBLIC OF PAKISTAN

The Government of Japan, in response to the official request of the Government of the
Islamic Republic of Pakistan (hereinafter referred to as “the GOP”) decided to conduct the project
for “Capacity Development of Effective Dike Management Response to 2022 Flood (herein after
referred to as “the Project”) and the Japan International Cooperation Agency (hereinafter referred to
as “JICA”) deployed the Project Team (herein after referred to as “The Team™) headed by Mr.
Toshihiro GOTO of CTI Engineering International Co., Ltd. to the Islamic Republic of Pakistan,
based on the Record of Discussion (hereinafter referred to as “R/D”) signed on February 2023.

The 1% Joint Coordination Committee (herein after referred to as “JCC”) meeting on the Draft
Work Plan Report (herein after referred to as “The Draft W/P”) was held at Islamabad between the
office of the Chief Engineering Advisor/Chairman Federal Flood Commission (hereinafter referred
to as “O/o CEA/ CFFC”) MoWR, JICA Representative Islamabad and the Team on 14" of December
2023. At the meeting, the outline of the Project was explained by the Team and mutual discussions
were held among them. After the discussion, FFC and PIDs (Punjab and Sindh) totally agreed on the
draft Work Plan and received the copy of draft W/P. The results of discussions have been described

in the Attachment-1.

The list of participants of 1% JCC meeting and copy of the draft W/P is also attached as

Attachment-IT and Attachme tively.

i 1% 2

Engr. Mr. Ahmed Kaml Mr. Toshihiro GOTO

Chief Engineering Advisor/ Chairman Leader of the JICA Study Team,

Federal Flood Commission, Japan International Cooperation Agency,
Ministry of Water Resources, Tokyo, Japan.

Government of The Islamic Republic of

Pakistan.



ATTACHMENT-I

1. Schedule

The schedule for all activities was described in the Draft W/P and can be adjusted in the JCC
meetings through the discussion between JICA, the Team and office of the CEA/CFFC, MoWR
whenever deemed necessary.

2. Contents of W/P

The contents of the Draft W/P were presented to the participants of 1% JCC meeting and confirmed
through the JCC as follows:

1. The Team presented the framework of Project including its goals, outcomes, activities etc.
and explained about major activities such as site inspections, inventory surveys along Indus
dikes, the formulation of action plan and prioritization, pre-F/S and two trainings in Japan
under the Project. Similarly, the Team will also hold several meetings with the JCC members
in future time to time which ultimately enhance the capacity of office of CEA/CFFC, MoWR
and PIDs (Punjab & Sidh) for proper management of Indus dikes in their respective areas of
jurisdiction.

ii.  The Team further stated that in addition to the capacity building in flood dike management
through workshops, site demonstration with new equipment being used in the maintenance of
dike would also be carried out during the Project, as the equipment would be more beneficial

for PIDs to inspect dike behavior and conditions at site before, during and after every flood
event, in addition to the physical-manual inspections.

iii.  Similarly, after the discussions on the draft Work Plan with the Counterpart Organizations,
the Team submitted the three hard copies of draft W/P to the office of the CEA/CFFC,
MoWR for further necessary action and submission of comments, if any.

iv.  The Team explained that a Midterm-level Action Plan with the prioritization of composing
programs would be formulated to realize the major outcomes in the initial stage with office of
the CEA/CFFC, MoWR and PIDs (Punjab and Sindh), based on the results of bibliographic
surveys on existing flood protection plans, site inspection, inventory field surveys on existing
bunds, demonstration activities for better inspection/exploration on the Indus River bunds.

v. Based on the result of inventory survey and site inspections, candidate sites for the
demonstration of inspections will be selected as on-the-job/on-site training for the technical
staff of PIDs and FFC.

3. Date of the Commencement of the Project

The Project has already been started from 11" December 2023 when the Team arrived in Islamabad,
Pakistan as already agreed in signed R/D meeting during February 2023.

4. Communication System

Both sides will communicate through a number of meetings to be conducted from time to time in
Islamabad, Lahore and Karachi respectively. If deemed necessary, remote systems such as, Zoom and
WhatsApp will also be utilized to progress the activities of the Project. Opportunities to attend
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seminars, workshops and trainings to be organized under the Project will also be provided to the
professionals of FFC, PIDs and other related organizations in charge of pre-investment for the flood
disaster risk reduction.

5. Inputs by Office of the CEA/CFFC
5.1 Office Space and Facilities

Office of the CEA/CFFC has already been provided one big room in its office building to the Team
along with some necessary furniture and fixtures for smooth operation of the Project in accordance
with the signed R/D. This is despite the fact that the space of the O/0 CEA/CFFC has been
squeezed due to MoWR placement in its building. The internet system provided by FFC updated by
the Team with its own expenses in consideration of the capacity limitation of FFC system.

5.2 Counterparts

Office of the CEA/CFFC is requested to assign the necessary number of capable counterpart
personnel from relevant PIDs (Punjab and Sindh). Then each counterpart, according to his/her
specialty, will be assigned to the Japanese experts and the activities of the Project. Office of the
CEA/CFFC provided function, roles and duties of concerned PIDs immediately after the 1% JCC
meeting.

After the presentation, the Team and CFFC with FFC senior officers engaged in open and
collaborative discussions as follows:

» The PIDs will coordinate and facilitate the Team during field visits and surveys in Punjab and
Sindh province;

» The PIDs shall depute focal persons for the Project for effective coordination during the Project;

» The Team will convey to JICA Headquarter at Tokyo, Japan the request of FFC for the
followings:

(1) Formulation of Drainage Master Plan based on the experience of 2022 floods.

(2) Supporting FFC in the establishment of Project Coordination and Management Unit (PCMU)
in FFC under Japanese Grant Aid Program, for effective implementation of National Flood
Protection Plan IV (NFPP-1V) including its Phase-I, i.e. Flood Protection Sector Project-III
(FPSP-III).

(3) Implementation of Irrigation Research Institute (IRI) Punjab (upgradation PC-1/Proposal)
under Japanese Grant-in-Aid program.

6. Formulation of Field Survey Teams for Inventory Survey and Inspection of Bunds

Two survey teams in Punjab PID and one survey team in Sindh PID will be deputed for at least one
month to inspect and collect the basic hydraulic data of the vulnerable points of existing bunds along
the Indus River in Punjab and Sindh respectively. The number of survey team will be set depending
on the number of vulnerability points.



7. Setting of Indicators of Project Design Matrix (PDM) and Formulation of Plan of
Operation (PO)

Both sides agreed that the indicators of the Project Design Matrix (PDM) shall be examined through
discussions and fixed in the middle of Project after the results of field survey. Plan of Operation (PO)
will be established on the basis of PDM and the W/P.

8. Cooperation and Coordination with Related Organizations and Projects

The Project has to coordinate the activities to be recognized by other development partners such as
WB and ADB under the on-going Project “Sindh Flood Emergency & Resilience Project”, under
“Annual Development Program” and “Flood Protection Sector Program-III” to achieve the project
goals.

9. Promotion of Importance of Information Sharing among Related Agencies

Office of the CEA/CFFC agreed to taking the initiative for the establishment of data/information
sharing system especially for the management of flood protection projects with consistent and timely
information between FFC and PIDs. The Team will assist to promote the implementation of such
policy/system during the Project.

10. Data Disclosure to the Team

Office of the CEA/CFFC emphasized that all basic hydraulic data around the Indus River bunds will
be opened to the Team, but it is prohibited to disclose to other organizations without prior permission
of office of the CEA/CFFC in consideration of existing water data related issues between Punjab and
Sindh province.

11. Draft W/P Reports and JCC Meetings

The JCC members will submit comments on the Draft W/P, if any, to the Team by the middle of
January 2024. Based on the comments, the Team will amend the Draft W/P and submit (03) copies of
the final W/P to the office of the CEA/CFFC immediately after the revision based on comments.
Next JCC meeting will be held around middle of 2024 (June/July)

12. Trainings in Japan

Two number of trainings will be conducted through the Project in Japan. Each training program shall
consist of eight (08) participants and the trainings are scheduled during the month of April and
December 2024.



ATTACHMENT-II

LIST OF ATTENDANTS

Pakistan side:

No. Names Designation Organization

1. Engr. Ahmed Kamal Chairman 0O/0 CEA/CFFC

2. Engr. Ather. Hameed Engineering Advisor (Civil) -do-

3. Engr. Dr. Ejaz Tanveer Deputy Engineering Advisor (Civil) -do-

4. Engr. Zafar Igbal Superintending Engineer Floods -II -do-

5. Engr. Hussain Shingri Senior Engineer (Floods) -do-

6. Mr. Sibite Hassan Assistant Engineer (Floods) -do-

7. Mr. Yawar Rasheed Assistant Engineer (Civil) .

8. Mr. Sultan Mahmood Chief Engineer D & F Punjab Irrigation

9. | Mr. Sajid Ali Bhuttu Chief Engineer Barrage Management Unit Sindh Irrigation

Japan side:

No. Names Designation Organization
1. | Mr. Koki SAWA Representative JICA Pakistan Office
2. | Mr. Toshihiro GOTO Team Leader JICA Study Team
3. | Mr. Takayama Kohei Deputy Team Leader JICA Study Team
4, | Mr. M. QASIM Saeed Dike Management Specialist JICA Study Team




MINUTES OF THE 2" JOINT COORDINATION
COMMITTEE (JCC) MEETING ON PROJECT PROGRESS

AND UPDATED OUTCOMES OF THE PROJECT
FOR ’
CAPACITY DEVELOPMENT OF EFFECTIVE DIKE MANAGEMENT
(PERDM) RESPONSE TO 2022 FLOOD (PERDM)
IN THE OFFICE OF THE CHIEF ENGINEERING ADVISOR/CHAIRMAN

FEDERAL FLOOD COMMISSION (CEA/CFFC)

MINISTRY OF WATER RESOURCES (MoWR)

INTHE .
ISLAMIC REPUBLIC OF PAKISTAN

In response to an official request from the Government of the Islamic Republic of Pakistan
(hereinafter referred to as “the GOP”), the Government of Japan initiated the project titled
“ Capacity Development of Effective Dike Management Response to 2022 Flood” (herein after
referred to as “the Project”). The Japan International Cooperation Agency (hereinafter referred
to as “JICA”) deployed the Project Team (herein after referred to as “The Team™) led by Mr.
Toshihiro GOTO of CTI Engineering International Co., Ltd. to Pakistan. This initiative is based
on the Record of Discussion (hereinafter referred to as “R/D”) signed on February 2023, with
the project scheduled for completion by May 2005. To start the Project, the 1°t Joint Coordination
Committee meeting was held at Islamabad between the office of the Chief Engineering
Advisor/Chairman, Federal Flood Commission (CEA/CFFC), Ministry of Water Resources
(MoWR), the JICA Islamabad office and the Project Team on 14" December 2023.

The 2™ JCC meeting was held in the conference room of MoWR building on 7" October 2024 as
per scheduled meeting among the JICA, Project team, office of the CEA/CFFC, PIDs and other flood
stakeholders. Detailed discussion was carried out to discuss the following matters:

i. Outline and updated progress of the prZ)j ect.

ii. Results of bunds inventory survey and evaluation of bunds quality /durability
iii. Procurement of equipment for Punjab and Sindh PIDs,

iv. Addendum to the existing bund manuals of Punjab and Sindh

V. Eva,luation of the impacts of unexpected bund breaches

vi. Achieving effective future outcomes through PERDM

The outcomes of the periodic mutual discussions are described in the Attachment-I, while

the list of participants of 2" JCC meeting is attached as Attachment-II.
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Engr. Mr. Ahmed Kamal Mr. Toshihiro GOTO

Chief Engineering Advisor/ Chairman Project Team Leader,

Federal Flood Commission, Ministry of JICA Project (PERDM),

Water Resources, Government of The Islamic
Republic of Pakistan,
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ATTACHMENT-I

1. Outline and Progress of the Project

The Team Leader of the Project reviewed the Project outline and salient features with stakeholders using
presentation materials.

2. Results of Bunds Inventory Survey and Evaluation of Bunds Quality /durability

The Project Team presented that the results of site survey on vulnerable bunds, sharing the evaluation criteria
and the assessment of bund soundness with stakeholders. During the second Bund Seminar, the Team will show
the revised results and methodology of bund evaluation based on the comment from participants. Additionally,
a comprehensive list of dikes will be developed to assess the potential for dike breaches and the flood damage
caused by such breaches at each vulnerable point.

3. Equipment to be procured to Punjab and Sindh PIDs

FFC and PIDs agreed to introduce the equipment highlighted in the presentation. (e.g. Echo Sounder with
Drone and LiDAR to PID Sindh and Elastic Wave Exploration and Portable Core Penetrometer equipment to
both Punjab and Sindh, etc.). In addition, the following points were confirmed with stakeholders to assess the
current capacity and potential of PIDs for operating and utilizing the equipment, as well as the necessity of such
equipment:

» Identification of current operation and maintenance level of bunds and available equipment for inspection
and investigation purposes used in Punjab and Sindh PIDs.

» Other activities relating to bund management (GIS tools): In case of Sindh PID, the GIS database is
managed and developed by Sindh Irrigation and Drainage Authority (SIDA), which conduct analysis
such as flood inundation probability mapping and Indus Morphology. In addition, Sindh-PID is also
utilizing Decision Support System (DSS), developed by experts from the Asian Institute of Technology
(AIT), Thailand during August 2021 with the financial assistance of WB.

» Similarly, PID Punjab also maintains a GIS database of all rivers, river dikes, and river training works by
Flood Risk Assessment Unit (FRAU). This unit analyzes flood inundation areas using numerical analysis
results and satellite images. '

4. Addendum to the existing bund manuals of Punjab and Sindh

Based on the “Report on Comparative Analysis of Design Manual of Bunds”, the Project Team prepared and
presented the principles, methodology and framework for formulating the addendum to cover existing bund
manuals in terms of the bund enhancement and management. The draft addendum will be shared with FFC and
PIDs during the 2™ bund seminar, scheduled for December 2024.

S. [Evaluation of unexpected bunds breach effects

The Project Team estimated the flood damage for each vulnerable bund point using the HEC-RAS simulation
model. FFC and PIDs acknowledged that most of breaches would result in significant damage to agricultural
and residential areas in the hinterland.

6. Office Space and Facilities

FFC has provided a spacious room within its office building complex to the Project Team, equipped
with necessary furniture and fixtures to support the smooth operation of the Project, as outlined in the
signed R/D. The Chairman of FFC has assured that all JICA Project Teams will continue to utilize this
room until the conclusion of JICA's assistance activities for the FFC.

7. 2" Project Monitoring Sheets with Project Design matrix (PDM) and Plan of Operation (PO) |

The Project Team Leader and FFC Chairman will prepare the second monitoring sheet during December,
2024, and FFC will submit it to the JICA Pakistan Office.



8. Cooperation and Coordination with Related Organizations and Projects

To support the strengthening and maintenance of bunds, the Project Team will collaborate with other
development partners, such as the World Bank (WB), and the Asian Development Bank (ADB), through
ongoing projects, including the Sindh Flood Emergency & Resilience Project (SFERP), the Flood Emergency
Rehabilitation Project (FERP), the Annual Development Program implemented by Provincial Governments
using their own resources, and the Flood Protection Sector Program-III (FPSP-III).

9. Promotion of importance and information sharing amoung related organizations

Office of the CEA/CFFC has initiated the establishment of data/information sharing mechanism
especially for the management of flood protection projects with consistent and timely information between
FFC and PIDs. The project team will assist in promoting the implementation of this policy/system
throughout the duration of the project. =

10. Reports and 2" JCC Meeting

The JCC participants are encouraged to submit a comments on the outcontie of the project activities if any to
the Team by the mid-November 2024. Based on the comments, the Team will review these comments and, if
necessary, adjust the recommendations: The next JCC meeting is scheduled for the end of February 2025.

11. Training in Japan

Two training in Japan are planned under the project, cach training consisting of eight (08) participants. The
first training is scheduled from 17" November 2024 to 29" November 2024, while the second training is planned
to be conducted during April, 2025.



Pakistan side:

LIST OF ATTENDANTS

ATTACHMENT-II

Sr. Name Designation Organization
1 Mr. Ahmed Kamal Chairman CEA/CFFC
2 Mr. Hussain Shigri Senior Engineer FFC
3 Mr. Shehroz Khan GIE Power Wing FFC
4 Mr. Sultan Mahmood Chief Engineer D&F PID Punjab
5 Muhammad Zahid Abbas Meteorologist PMD
6 Dr. Agha Babar Ali Khan Deputy Director PMD
7 Mr. Yawar Rasheed Assistant Engineer (Floods) FFC
8 Mr. Sibite Hassan Assistant Engineer (F) FFC
9 Mr. Osama Wahab Assistant Engineer (F) FFC
10 Mr. Basit Hussain Sub Engineer FFC
11 Mr. Abdul Hafeez Sub Engineer FFC
12 Mr. Zarif Khan Sub Engineer FFC
13 Muhammad Igbal Computer Operator FFC
o On line Participants s
14 Mr. Sajid Hussain Bhuttu Chief Engineer PID Sindh
15 Mr. Anwar Kamal Superintending Engineer PID KPK
Japan side:
Sr. Name Organization Designation
<1 Mr. Toshihiro Goto Team Leader of the Project JICA Project Team
2 Mr. Abrar Khan Program officer JICA Pakistan Office
3 Mr. Takafumi Sueishi Team Member JICA Project Team
4 Mr. Yuta Yamauchi Team Member JICA Project Team
5 Mr. Qasim Saeed Local Staff (Dike JICA Project Team
5 o Management Specialist)
6 Mr. Asad Zahoor Local Staff (Administrative JICA Project Team
Officer)
On line Participants
7 Mr. Hikaru Sakaida Representative of JICA JICA Headquarters
8 Mr. Kohei Takayama Deputy Team Leader JICA Project team
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MINUTES OF THE 3" JOINT COORDINATION

COMMITTEE (JCC) MEETING ON POJECT PROGRESS

AND UPDATED OUTCOMES OF THE PROJECT
FOR
CAPACITY DEVELOPMENT OF EFFECTIVE DIKE MANAGEMENT
(PERDM) RESPONSE TO 2022 FLOOD
IN THE OFFICE OF THE CHIEF ENGINEERING ADVISOR /
CHAIRMAN FEDERAL FLOOD COMMISSION (CEA/CFEC)
MINISTRY OF WATER RESOURCES (MoWR)
INTHE
ISLAMIC REPUBLIC OF PAKISTAN

In response to an official request from the Government of the Islamic Republic of Pakistan
(hereinafter referred to as "the GOP”) the Government of Japan initiated the project titled
"Capacity Development of Efiective Dike Management Response to 2022 Flood (herein after
referred to as "the Project”). The Japan International Cooperation Agency (herenafier referred to
as “JICA”) deployed the Project Team (herein after referred to as "The Team") led by Mr Toshihiro
GOTO of CTI Engineering International Co., Ltd to Pakistan. This initiative is based on the
Record of Discussion (hereinafter referred to as “R/D™) signed on February 2023, with the project
scheduled for completion by May, 2025. To start the project 1* Joint Coordination Committee
meeting was held at Islamabad between the office of the Chief Engineering Advisor / Chairman,
Federal Flood Commission (CEA/CFFC), Ministry of Water Resources (MoWR), JICA
Islamabad office and the Project Team on 14™ of December, 2023. The 2% JCC meeting was held
mmecmfmmomofMoWRbtﬁLdingatlslmabadeodeoba,MMspcrsdnd.lledmeding
among the JICA, Project team, office of the CEA/CFFC, PIDs and other flood stakeholders.

m3"JCCmdngwashddmlheomfmmomofMoWRhﬂ(ﬁngatIshdeadm24'0f
FetxuaryZOZSaspaschedlﬂedmeaingmgﬁ:eﬂCA,ijaatm,oﬁceofﬂrCENCFFC,Pﬂ)s
and other flood stakeholders. In the meeting detailed discussion was carried to discuss the followings
matters:

i Adﬁwanmiof?ERDM:Canpldchmdddivaablesfmhﬁmnaaiviﬁsmmmd
PIDs.

ii. Rq:mimDammﬂaﬁonof&nﬂlxqaecﬁmwiﬂJDmequlﬁmai

ii. Detailed discussion on the Achievement of PERDM
Theoutcomeoftheperiodicmutua]ﬁsam@i@mﬂedanﬁmemﬁmbyﬂwﬂoo@mkcholdas

is described in the Attachment-I, while the list of participants of 3* JCC meeting is attached as

Attachment-I1.
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Chief Engineering Advisor/Chairman Project Team Leader,
Federal Flood Commission, JICA Project (PERDM).

Ministry of Water Resources, .
Government of The Islamic Republic of
Pakistan



ATTACHMENT-I

i. Achievement of PERDM: Completed contents and deliverables for the future activities on FFC and
PLs.

* Introduction of key component of dike management, Plan, Do, Check, Act (PDCA) cycle for
effective dike operation, maintenance and rehabilitation.

e Enhancement of the technical skills and coordination among FFC, PIDs, and Federal line agencies.

o The project also improved the information sharing through a centralized GIS-based data system
for dike inventories between flood stake holders.

o Introduction of comprehensive approach not only to address existing maintenance challenges but
also to improve the way of coordination, which helps to implement the donor-supported
investment plans under Sendai Framework for Disaster Risk Reduction.

o Adaptation of proper evaluation methods after inventory survey, site inspections, identifications of
evaluation criteria by collected information and prioritization for the improvement of vulnerable sites.

o Evaluation of the risk of breach reduction at each vulnerable point and to create its list.

2. Report on Demonstration on Bund Inspection with Procured/Donated Equipment

o After the identification of available equipment for the purpose of bund inspection used in Punjab and
Sindh PIDs, JICA project team finalized the list of necessary equipment to be procured for proper
upkeeping of flood bunds.

e JICA project team procured some of the necessary equipment very successfully during January 2025,
under the project to Chief Engineer Drainage and Flood Zone, in PID Punjab and Hydro Informatics
Center newly established organization (HIC) in PID Sindh, through Administrative Provincial Secretaries
of PIDs.

o Necessary trainings for the operation of procured equipment and site demonstration sessions were also
conducted by JICA project team at Lahore (Balloki Headworks) and at Hyderabad (Kotri Barrage). All
of the training and site demonstration sessions were actively participated by more than 20 senior and
junior engineers from each PIDs, Punjab and Sindh.

e Tn case of Sindh PID, GIS data base activities are being centralized and organized recently by newly
established, HIC located at Hyderabad to maintain and update the official PID website. Establishment of
HIC is the upgradation of GIS Cell which played a crutial role during the 2022 flood. The HIC will
provide reliable and timely data to policymakers, managers and farmers to make informed and timely
decisions.

e PID Punjab also maintaining the GIS data base of all rivers, river dikes and other river training works, by
Flood Risk Assessment Unit (FRAU). Which is analyzing flood inundation areas using numerical
analysis results and satellite imagenaries. FRAU unit is also attached recently with Chief Engineer
Drainage and Flood (D&F) in addition to Hydraulic Structure Safety Evaluation Unit (HSSEU). All
equipment operational trainings and site demonstration sessions with newly procured equipment were
also actively participated by the participants from FRAU and HSSEU.

3. Detailed discussion on the Achievement of PERDM

e Detailed discussions were also made time to time between JICA Project Team and the other flood related
organizations regarding the achievement of overall Goals of the project, purpose of the project,
improvement strategies of river dikes management by Federal Flood Commission (FFC), improvement
of the future flood risk management along Indus River and enhancement of the capacity of FFC / PIDs
personal and finalized the following items:

¢ Adaptation to fumre climate change impacts and development of mechanism to implement better dike
inspections and management methods.
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Setting of Indicators of Project Design matrix (I'DM) and Formulation of Plan of Operation.

Woth siden pointed out (the porkible indicators ol the Project Design Matrix (PDM) and examined
thowe theough a chain of dikeussions after the vesulls of field survey. Similarly, Plan of operation
(PO i alwo finalized on the basis of PDM by the hoth parties accordingly

Cooperation and Coordination with Related Organlzations and Projects

Lo support the CHAZCEEC and 1Dk for strenglhening and upkeeping proper maintenance of bunds
project team collaborated with other development partners such as, World Bank (WB) and Asian
devolopment Dank (ADD) through on-going flond projects executed by project management units
working under Punjab and Sindh 1Dy, under annual development programs (ADP) implemented by
Provincial Governments by thelr own financial resources and Flood Protection Sector Program (FPSP

1n

Reports and drd JCC Meeting

The J1CC partioipants are encouraged 1o submit their comments on the outcome of the project
activition if any, 1o the Project Team by the end of March 2025, so that the team may incorporate

such commenta in itw final recommendations accordingly
Promotion of Importance snd information sharing smong flood reluted organizations

Offiee of the CEA/CITC haw alrendy established data / information sharing mechanism especially for
Mood protection projects for conslstent and timely sharing between FFC and PIDs. The project team
also assinted VEC 10 promote such implementation of new policy/system, throughout the duration of

the project
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9. Truiming in Japss

WO mambe

f trainings were planned 1o be conducted through the Prosect in Japan for capacity

hancement of the flood protection organization participants Each training program consists
of eight (0%) partcipants from FFC and PIDs The first training program was conducted
wuccessfully at Japan from 17% November 2024 w 29* November 2024 with nine (09)
number of participants While the second program 1= planned to be conducted duning Apnl.

2025 with eight (08) number of participants
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SECTION I CONTRACT AGREEMENT

THIS AGREEMENT together with the Conditions of Engagement and all the Appendices which form
an integral part hereof (hereinafter called “the Agreement”) is executed in duplicate at the JICA
Project Team Office, c/o Federal Flood Commission building Attaturk Avenue, G5/1, Islamabad, on
this 20th day of November 2024, by and between CTI Engineering International Co., Ltd. (hereinafter
called “the Consultant”) on the one part, and Designlt. (hereinafter called “the Contractor”) on the
other part.

The Consultant is desirous that the Services be provided, and the Contractor agrees to provide the

Services for the Consultant.
It is, therefore, hereby agreed and declared by both parties as follows:

The Consultant hereby appoints the Contractor to carry out the Services and the Contractor accepts
the appointment in accordance with the conditions laid down in the Conditions of Engagement in

Section II and the Appendices, which are made as integral parts hereof, namely:
Appendix A:  Technical Specifications
Appendix B:  Approved Bill of Quantities

Appendix C:  Implementation Schedule

IN WITNESS WHEREOF, the parties have signed this Agreement at the place and on the date first

above written.

FOR THE CONSULTANT: FOR THE CONTRACTOR:

B BB 20 ] 24

TOSHIHIRO GOTO Awais Jalali

Team Leader, JICA Project Team CEO

Authorized Representative Authorized Representative
CTI Engineering International Co., Ltd Designlt

—

SECTION II CONDITIONS OF ENGAGEMENT

Article 1 DEFINITIONS

Unless the context otherwise requires, the following terms have the following meaning in this

Agreement.

(1) "JICA" means the Japan International Cooperation Agency, the official agency responsible
for the implementation of technical cooperation of the Government of Japan, having its head
office at Nibancho Center Building, Chiyoda-ku, Tokyo, Japan.

(2) “The Study” means the Study stipulated in Article 2 herein. The "Project Team" or “JICA
Survey Team” means the person or persons appointed by the firm to conduct the Study.

(3) "The Engineer" means the person or persons appointed by the Consultant to comprehensively
manage the Services and make decisions about the execution of the Services.

(4) "The Supervisor" means the person or persons appointed by the Consultant or the Engineer
to supervise the Services on the Site and/or in other places where the Contract must be carried
out or is in process of being carried out.

(5) "The Contract" means the written agreement between the Consultant and the Contractor, and
includes the Contract Agreement, Conditions of Engagement, Technical Specifications, Bill
of Quantities and the other documents annexed hereto or to be provided or approved by the
Consultant, and any other agreements between the Consultant and the Contractor with respect
to the Contract.

(6) “The Services” means the Services and services performed or which shall be performed by
the Contractor as set forth in Article 3 herein, or any part of each Services and service item as
the context requires.

(7) "The Service Schedule" and "the Implementation Schedule" shall mean the Service
Schedule appended to or issued under the Contract.

(8) "The Site" means the Service area/s along the Moria Loop Bund at Right Bank of Indus River
in Larkana, as stipulated in the Technical Specifications and where the Services are to be
executed.

Article 2 THE STUDY

The Study is “THE PROJECT FOR CAPACITY DEVELOPMENT FOR EFFECTIVE RIVER DIKE
MANAGEMENT RESPONSE TO THE 2022 FLOOD IN THE ISLAMIC REPUBLIC OF
PAKISTAN".

Article 3 THE SERVICES
The Services which shall be performed by the Contractor is the “TOPOGRAPHIC SURVEY” using

his own staff and facilities, as well as the preparation, compilation, and submission of the final results
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of the Services as stipulated herein in accordance with the instructions of the engineer(s) of the

Consultant.

The detailed specifications of the Services are provided in “APPENDIX A: TECHNICAL
SPECIFICATIONS” for topographic survey.

Article 4 ASSIGNMENT AND SUBCONTRACTS

The Contractor shall not assign this Agreement nor sublet any portion of the Services without prior
written consent of the Consultant. Should the Contractor sublet any portion of the Services to any
third party after obtaining the consent of the Consultant, the Contractor will still be responsible for
the acts and omissions of his subcontractor(s) and his (their) personnel. The Contractor shall neither
be relieved nor released from any of his obligations and responsibilities under the Agreement by virtue

alone of the authorized subcontract of the Services herein stipulated.

Article 5 OBLIGATIONS OF THE CONTRACTOR

The Contractor shall cooperate fully with the Consultant and shall always serve in the best interest of
the Consultant. Furthermore, the Contractor shall be responsible for all properties damaged during
the services at site. To implement the Services, the Contractor shall also be responsible for making all
necessary arrangements including negotiation with the agencies concerned at his own expense. All
income and other taxes, levies, impositions, deductions, charges, fees, and similar assessments
whatsoever imposed, assessed, levied or collected by the Government of Pakistan, or any subdivisions
thereof or any taxation authority therein, upon the Contractor and his staff shall be paid and/or borne

by the Contractor.

Article 6 COST OF THE SERVICES

The Consultant and the Contractor agree that the Total Cost or Contract Price of the Services is 5,484
US DOLLARS ONLY (GST INCLUDED), which shall be paid in accordance with the terms and

conditions specified in Article 7 herein.

Article 7 METHOD OF PAYMENT

All payments shall be in US Dollars (USD) and basically on the Lump Sum basis. The Consultant
shall pay the Contractor in the following manner:
(1) Submission of Invoice
To claim for each payment, the Contractor shall submit an invoice that shall be ascertained against

the unit prices specified in the Bill of Quantities and approved by the Consultant.
(2) First Payment
As the first payment, forty percent (40%) of the Contract Price shall be paid to the Contractor within

fifteen (15) working days after the confirmation of mobilization of the Contractor by the Consultant.
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(3) Final Payment
As the final payment, sixty percent (60%) of the Contract Price or remaining revised Contract Price
in accordance with Article 25 in this Contract shall be paid to the Contractor within fifteen (15)

working days after the completion of the Services and acceptance by the Consultant.

Article 8 EFFECTIVE DATE OF THE AGREEMENT AND
COMMENCEMENT OF THE SERVICES

This Agreement shall be effective on the date it is signed by both parties.

The Contractor shall commence the Services on the date this Agreement is signed by both parties.

Article 9 REPRESENTATION AND WARRANTIES
(1) The Contractor is a corporation duly organized, validly existing and in good standing under
the laws of the Islamic Republic of Pakistan, and full corporate power to conduct the business
presently being conducted by it and is duly qualified to transact business with the Consultant.

(2) The execution, delivery and performance of this Agreement by the Contractor have been duly
authorized and approved by requisite corporate action of the Contractor.

(3) The person signing this Agreement is fully authorized to represent the Contractor. This
Agreement when signed, shall be binding on the Contractor.

(4) The Contractor warrants that he will perform and complete the Services in accordance with
the Required Standard of Performance.

(5) The warranty period covers six (6) months after the complete submission of all required
outputs or the issuance of the completion certificate by the company attesting to the completion
of all survey/investigation works, whichever comes later. During the warranty period, if it is
determined that the deliverables do not meet the Required Standard of Performance or contain
any errors, the Contractor shall promptly take corrective action.

(6) In the event that the Contractor fails to perform or complete all or any portion of the Services
as warranted under Clauses (4) and (5) in this Article, the Consultant shall provide notice to
the Contractor of this failure. This notice must be given to the Contractor not later than
thirty (30) days after expiration of the Warranty Period for the Services. At Company’s
option, the Contractor shall re-perform the no-conforming Service or refund that portion of the
compensation that is attributable to the non-conforming Service.

(7) The warranties set out in this Article are in addition to any and all other warranties, whether
express, implied or statutory, that may otherwise be applicable, including any implied
warranty of merchantability, fitness for purpose or satisfactory quality.

Article 10 REPRESENTATIVES AND MANNER OF EXECUTION

(1) Upon signing this Agreement, the Contractor shall assign a representative satisfactory to the
Consultant. The Contractor’s representative shall be responsible for handling all important
matters on behalf of the Contractor.
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(2) The representative and engineers of the Consultant assigned to the Services, whose names will
be given in advance to the Contractor, shall have power to control and supervise the Services.

(3) All the services conducted under this Agreement shall be executed in accordance with the
Agreement, the Scope of Services, or where not specified therein, in accordance with the
instructions and orders the Consultant’s representative and/or engineer(s).

(4) In the course of the Services, when the Consultant calls the Contractor for a meeting, the
Contractor’s representative shall at all times and at the Contractor’s own expense attend the
meeting and shall report all the actual status of the Services.

(5) The Contractor shall appoint one or more competent site representatives among the
Contractor’s experts assigned to the Work, to superintend the carrying out of the Work on the
Site. The name, training and experience of the Contractor’s site representative shall be
submitted to the Consultant for approval before they are appointed. The said site representative,
or if more than one shall be appointed, then one such site representative shall be present on the
Site during working hours, and any order or instruction which the Consultant may give to the
said representative of the Contractor shall be deemed to have been given to the Contractor by
the Consultant.

Article 11 FORCE MAJEURE

(1) The term “force majeure” as employed herein shall mean natural calamities or Acts of God or
the Almighty; strikes, lockouts or industrial disturbances; acts of the public enemy; wars and
blockades; earthquakes, storms, lightning, floods and washouts; and civil disturbances,
explosions and other similar events, which are beyond the control of either party and which
by the exercise of due diligence neither party is able to overcome.

(2) If either party is temporarily unable to meet any of its obligations under the Agreement by
reason of force majeure or the law or regulation of the Islamic Republic of Pakistan, and if
either party gives to the other party a written notice of the event within fourteen (14) days after
its occurrence, such obligation(s) of the party as it is unable to perform by reason of the event
shall be suspended for as long as the inability continues.

(3) Neither party shall be liable to the other party for loss or damage sustained by such other party
arising from any event referred to in the above Clause (1) or delays arising from such events.

Article 12 INDEMNITIES

Unless otherwise specified in this Agreement, the Contractor shall indemnify and hold the Consultant
and his engineers, supervisors, officers and employees free and harmless from any and all liabilities
for compensation, claims, suits, costs, or charges related to any loss as well as any personal, property
injury or damage that may arise out of the performance of the Services or in connection therewith.
However, in case the loss or damage is attributed to the Consultant, his engineers, supervisors, officers
or employees, the scope of responsibility of the Consultant shall be decided through consultation
between the Contractor and the Consultant.
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Article 13 PERFORMANCE STANDARDS

The Contractor undertakes to perform the Services with the highest standards of professional and
ethical competence and integrity. The Contractor shall promptly replace any employee assigned under
this Agreement that the Consultant considers unsatisfactory. The Consultant shall be at liberty by
notice in writing to the Contractor to object to any representative or other or persons employed by the
Contractor in the execution of the Services who shall, in the opinion of the Consultant, misconduct
himself or herself of being incompetent or negligent or being sick and the Contractor shall remove
such person from the Services and provide an acceptable replacement for such person at the

Contractor’s expense.

Article 14 CONFIDENTIALITY

The Contractor shall not, during the term of this Agreement and within the specified maintenance
period after the Agreement’s expiration, disclose any proprietary or confidential information relating
to the Services, this Agreement or the Consultant’s business or operations without the prior written

consent of the Consultant.

Article 15 CONSULTANT’S USE OF CONTRACTOR’S
DOCUMENTS

The Contractor shall be deemed (by signing the Contract) to give to the Consultant a non-terminable
transferable loyalty-free license to copy, use and communicate the Contractor’s Documents, including
making and using modifications of them after the completion of the Services after the completion of

the Services..

Article 16 ~ OWNERSHIP OF MATERIAL AND COPYRIGHT

Any report or other materials, graphics, software or otherwise, prepared by the Contractor for the
Consultant or the Consultant’s engineer(s) under this Agreement shall belong to and remain the
property of JICA. The Consultant and the Contractor may retain a copy each of such materials and
software; however, the copyright of software developed by the Contractor including copyright of
reports and other materials shall be transferred to and retained by the Consultant after the completion

of the Services.

Article 17  INSURANCE

The Contractor shall, at his own expense, carry and maintain the necessary insurance coverage, in
accordance with the terms and conditions necessary for the performance of the Services, and in
accordance with the provisions of government laws and/or regulations of the Islamic Republic of
Pakistan and the prevailing practice in the Islamic Republic of Pakistan for the whole period of the

work or services, including but not limited to the following:
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(1) Workmen’s Compensation Insurance for the Contractor’s employees engaged in the services;
and

(2) Comprehensive Automobile Liability Insurance covering owned, non-owned and hired
automotive equipment used by the Contractor for damages against itself, injury, death or
property damage caused against any third party concerned with or not concerned with the
services.

In spite of the aforesaid insurances the Contractor will still be fully responsible for the performance

of all his obligations as specified herein and shall assume all risks associated with the Services.

Article 18 = TERMINATION OF THE SERVICES

The Consultant may terminate the Services of the Contractor under this Agreement for good and
sufficient causes by giving fourteen (14) days written notice to the Contractor. Upon termination of
this Agreement, the Contractor shall be entitled to receive remuneration and any reasonable and

justifiable installation and termination costs not otherwise recovered.

Should the Contractor’s failure to comply with his obligation stipulated under Article 5 herein or with

any other requirement under this Agreement result in suspension, this Agreement shall be terminated.

Should the work be stopped under an order of any court or other public authority through no fault and
act of the Contractor, or if the Consultant shall fail to comply with the provisions of Article 7 herein,
then the Contractor may, by giving notice of such occurrence and unless further agreement is reached,
stop work, terminate the services, and recover payment from the Consultant for all fees earned up to
the date of termination, all costs incurred by the Contractor for services performed, all items procured

for the Services, and for all losses sustained by reason of work stoppage and termination.

Article 19 TIME SCHEDULE

The results of the topographic surveys (Cross-section drawings, and Longitudinal Profile drawings)
must be submitted to the Consultant in AutoCAD file format (.dwg or .dxf) by 21 December, 2024.
Additionally, all the Services, including report preparation, must be completed by 30 December, 2024.

Notwithstanding this date, the Agreement shall remain in full force until the Consultant issues a

written notice to the Contractor confirming the satisfactory completion of the Services.

In case the Contractor fails to complete the contracted Services within the specified contract time,
deduction of a certain amount from the Contract Price shall be made as liquidated and ascertained

damages, as follows:

A sum of money equal to zero point one percent (0.1%) of the Contract Price for each day between
the Guaranteed Time for Completion of the Services and the actual date of' completion shall be
deducted from the remaining Contract Price. Such deduction shall be in full satisfaction of the

Contractor's liability for the said failure. The Consultant may request the Contractor to employ
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additional labour or use additional equipment and materials, and the Contractor shall do so at his

expense in case a delay in the completion of the Services is expected.

Article20 LANGUAGE AND MEASUREMENT SYSTEM

English shall be used in all written communication between the Consultant and the Contractor with
respect to this Agreement. The METRIC SYSTEM of measurement shall be used as much as

practicable.

Article 21 PERMISSIONS AND APPROVALS

The Consultant shall obtain, for the Contractor, all necessary permissions and approvals of the
Government of the Islamic Republic of Pakistan represented by the Ministry of Water Resources
(MoWR) and the Federal Flood Commission (FFC), and the Government of Sindh represented by the

Provincial Irrigation Department of Sindh.

The Contractor shall obtain, for the Consultant, all necessary permissions and approvals from other
competent authorities that are required for the works, if necessary, and shall acquire all rights and

privileges for access to and use of the work site necessary for the purpose of executing the services.

Article 22 APPLICABLE LAW

This Agreement shall be deemed as a contract made under and shall be governed solely by and

construed in accordance with the laws of the Islamic Republic of Pakistan.

Article 23 PRESERVATION OF PEACE

The Contractor shall take all reasonable precautions for preventing any unlawful, riotous or disorderly
conduct, which may be caused by the Contractor’s employees or may occur among them and for the
preservation of peace and protection of persons and properties in the work site and the area adjacent

thereto.

Article 24 INCOME TAX AND OTHER TAXES AND DUTIES

Under this Agreement, the Contractor shall be liable to pay its corporation tax, income tax, duties,
contributions and other taxes or charges which may be levied both on the Contractor and his staff and

labourers according to the laws and regulations of the Islamic Republic of Pakistan.

Article 25  ALTERATION OF THE SERVICES

At any time during execution of the Services, the Consultant shall have the right to make any change
in the work by giving a written order to the Contractor. The Contractor shall not alter any of the
Services, except if ordered in writing by the Consultant. The Consultant shall have full power, during
the execution of the Contract, to order the Contractor to alter, amend, omit, and/or otherwise change

any of the Services, by notice in writing, and the Contractor shall carry out such variations. If Services
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ordered by the Consultant are decreased, this shall not constitute any ground for claim for damage or
loss of anticipated profits of the Services. All extra and additional services shall be performed in
accordance with the terms of the Contract and with the same materials and workmanship as employed
for the Services of similar character in the Contract, as far as they are applicable thereto. In case such
directions involve any increase or decrease in the Contract Price, the difference in cost to the Contract,
if occurred by such variation, shall be adjusted to the Contract Price as the case may require, unless
otherwise specified. The amount of such difference shall be ascertained and determined in accordance
with the unit prices and rates specified in the Bill of Quantities, if the same may be applicable. If the
Bill of Quantities does not contain any rate or price applicable to the extra or additional service,
suitable rates or prices shall be reasonably agreed upon between the Consultant and the Contractor in
writing. In the event of substantial change, the date of completion of the work may be adjusted by

prior agreement between both parties.

Article26  NOTICES AND CORRESPONDENCE

Any notice given to the Contractor shall be served by e-mail to or leaving the same at the Contractor’s
principal place of business with address stated herein. On the other hand, any notice given to the
Consultant shall be served by e-mail to or leaving the same at the Consultant’s address stated herein.
(1) The Consultant

CTI Engineering International Co., Ltd.

Attn.: Mr. TOSHIHIRO GOTO

Authorized Representative / Team Leader, JICA Project Team

Tachibana Annex Building, 2-25-14 Kameido, Koto-ku, Tokyo 136-0071, JAPAN (main office);

Tel. No. +81-3-3638-2585; Fax No. +81-3-3638-2560; E-mail: goto@ctii.co.jp

(2) The Contractor
Designlt

Attn.: Awais Jalali

Authorized Representative/ CEO

103 Al Ahmed Heights, Downtown Road, opp Lignum Tower, Al-Ghurair Giga, DHA Phase II,
Islamabad, Pakistan

Tel. No. +92 331 505 6064 / +92 309 703 7878

E-mail: ceo@designit.com.pk/ info(@designit.com.pk

Article 27  INSPECTION OF THE SERVICES

The Consultant shall at all the times have access to the Services wherever it is in preparation or
progress and the Contractor shall provide necessary transportation, equipment and facilities for such

access and inspection.
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Where the specifications require any services to be specially tested or approved, the Contractor shall
give the Consultant timely notice of his readiness for inspection and, if the inspection is by an

authority other than the Consultant, the date shall fixed for such inspection.

Article 28  DISPUTES

In the event of any dispute arising between the parties hereto with respect to this Agreement and/or
performance of the Services, the parties hereto shall endeavour to take prompt steps to amicably settle
such disputes in 15 days. In case such arrangement cannot be realized, the dispute or difference shall
be settled by arbitration as provided herein. All questions, disputes or differences arising out of or in
relation to the interpretation of the Contract which cannot be settled by mutual accord shall be
submitted to a committee for arbitration consisting of three arbitrators, one to be nominated by the
Consultant, another by the Contractor and the third as chairman shall be named by the two mentioned
arbitrators above, and shall be finally settled in conformity to the rules and procedures or Conciliation
and Arbitration of the International Chamber of Commerce. Such arbitration shall be held at such
place and time in the Pakistan as the arbitrators may decide. Any decision, opinion, direction,

certificate, or valuation given by the arbitrators shall be obeyed by both parties and be final.
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Appendix A

TERMS OF REFERENCE
FOR
THE TOPOGRAPHIC SURVEY
IN THE RIGHT BANK ALONG LOWER INDUS RIVER

FOR

THE PROJECT FOR
CAPACITY DEVELOPMENT OF EFFECTIVE RIVER DIKES
MANAGEMENT
IN RESPONSE TO 2022 FLOOD

Appendix A

TECHNICAL SPECIFICATIONS

1. DESCRIPTION OF THE SERVICES

These technical specifications shall apply to the topographic survey (including longitudinal profiles

and cross sections of river) (hereinafter referred to as “the Services™), conducted within the scope of

for the Project for Capacity Development of Effective River Dikes Management in Response to 2022

Flood (hereinafter referred to as “the Project”).

The technical specifications mentioned hereunder are designed for the Contractor to carry out

topographic survey in the right bank along Lower Indus River as shown in the Figure 1. The length

1.

of the target river channel and the number of river cross sections for the survey are as listed in Table

Cross Section 1

4 sections @200-450m interval

Width=180m
100-120m on the river

-
b
=
5]
X
3

100-120m on the river

Surve:

u
ection 1

L);180m

ection 3

ection 2 §L=140m

L=80m§

ection 4 (L=60m]

Figure 1 Area for the Topographic Survey at Moria Loop Bund
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Table 1  Areas and Lengths of Target River and Number of Cross Sections for the Survey

No Item Unit | Quantity Remarks
1 | Mobilization/Demobilization LS 1
2 | Cross Section Survey ca. 200 to 450 m interval
Cross Section 1 Nos. 4 Width 180 m, dry season, 100-120 m on the river
Width 140 m, dry season, 100-120 m on the river
Cross Section 2 Nos. 5 As erosion is ongoing, detailed locations should be
determined at the time of site investigation.
Cross Section 3 Nos. 1 Width 80 m, dry season
Cross Section 4 Nos. 2 Width 60 m. dry season
3 | Longitudinal Survey
Along the Existing Bund km 2.8

As erosion is ongoing, detailed locations should be

Along the Riverbank km '8 | determined at the time of ste investigation. |

4 | Control Point Survey

Construction of TBM Nos. 4
TBM installation and GNSS
Nos. 4
survey

Map Drawing and Report
Preparation

2. PURPOSE OF THE SURVEY

The topographic survey aims to provide the topographic conditions of project sites for the design of

the structures that were proposed in the Survey.
3. LOCATION OF THE SERVICES
The locations of the Services are as shown in Figure 1. The Consultant shall designate detailed survey

location.

In this survey, the geodetic coordinate system used is WGS84, and the geodetic projection method
applied is UTM.

4. SCOPE OF THE SERVICES
The Contractor shall carry out the following services and/or works under the supervision of the
Consultant’s Engineer(s):
4.1 Mobilization & Demobilization

4.1.1 Site Investigation

The Contractor shall carry out ocular site investigations over all the sites before commencement

of the Services to confirm the site locations and site conditions.
4.1.2 Transportation / Mobilization

The Contractor shall submit to the Consultant, for approval, a comprehensive transportation plan
for materials, equipment, and personnel. This plan should provide a detailed sequence for

mobilization.
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4.1.3 Site Cleaning / Demobilization

The Contractor is responsible for maintaining cleanliness at the work site(s) both throughout the
field activities and following the completion of the survey. All materials and equipment
necessary for the survey should be safely and neatly demobilized.
4.2 Field Surveys
4.2.1 Installation of Control Points

Control points shall be initially installed. The criteria for control point locations should include
visibility to both adjacent existing and newly established control points, suitability for control
surveys, topographic surveys, and river survey work, and they should also be placed in locations
where they will not be broken by construction activities and will remain in place until the end of

construction.

At approximately every | km and at both the beginning and end of the survey area, one concrete
control point shall be installed on the ground. In case where the surface is covered with asphalt
or concrete, the covering shall be removed, and reinforcing bars shall be driven into the base. A

pillar top shall then be constructed on it.

For other control points, nails with caps shall be driven into the asphalt pavement or the concrete

surface, and numbers shall be painted on the caps and surfaces.

Detailed information (control point description, such as coordinates, elevations and so on) and

photos of installed Control Points shall be included in the report.

4.2.2 Control Points Survey

Control Points Survey shall be carried out by GNSS static survey or traverse method by total

stations.
® GNSS Static Survey

Control points are surveyed by GNSS static survey, with a minimum of 5 tracking satellites per
site. The GNSS data shall be assessed by the ambiguity (must be fixed) and Geometric Dilution
of Precision (GDOP < 2). Also, in order to verify accuracy, the contractor shall compute mis-
closure of base line vectors or difference of duplicate baseline vectors using National
Benchmark as known points, and the maximum allowable difference are as follows.

Horizontal direction: 20 mm* V n
Vertical direction: 30 mm* { n
where 'n' represents the number of lines
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The raw field data sheets or downloaded raw data must be submitted within one day after the
observation. All equipment should undergo initial inspection, and only accurate and functional

equipment shall be used.

® Traverse method by total stations

Traversing for the control points shall be carried out by the closed or closed-loop traverse method
to verify accuracy. At each traverse station, horizontal angles will be measured with both face-
left and face-right readings. The maximum allowable difference between face-left and face-right
readings is ten (10) seconds, and the mean horizontal angle will be considered as the observed
angle. The closure error for traverse angles should be less than 10 mm* " n, where n' represents

the number of observation points. The accuracy for linear closure should be within 1/10,000.

The leveling will be conducted using the forward and backward round method, commencing
from a known control point and linking to another known point. Observation error between
forward and backward measurements and the closure error when connecting to a known point

should not exceed 10 mm */"s , where 's' represents the observation distance in kilometers.

The raw field data sheets or downloaded raw data must be submitted within one day after the
observation. All equipment should undergo initial inspection, and only accurate and functional

equipment shall be used.

4.2.5 Longitudinal Profile Survey and Cross-Sectional Survey

Cross section points and alignment of longitudinal profile to be surveyed shall be indicated in

Figure 1 and Table 1 in this specification

Precise positions and alignment of cross-sectional survey line and longitudinal profile shall be
determined upon approval of the Consultant on the Contractor’s proposal. The Contractor shall
propose the detailed locations of the cross sections and alignment of the longitudinal profile with
the coordinates based on the results of field survey conducted by the Consultant and the

Contractor.

In the cross-sections of deep rivers, ultrasonic surveys (echo sounder) shall be performed to
measure the river bottom. Calibration for the supersonic speed in the water shall be carried out
at the beginning and end of each day at the deepest location and in the deferent nature water, and
the results shall be recorded with sounding data. Water levels shall be recorded at appropriate
intervals and used to correct depth readings. Sounding data shall be recorded not only digital but

also on the recording paper.
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Cross-sectional survey of the river at shallow area, where the sounding is not possible to be
carried out, will be surveyed by the total station or GNSS with a minimum of 6 tracking satellites

at intervals of at least 10m and at the points of terrain changing along each cross-section line.

Back target checks for total station surveys and datum point checks for GNSS surveys shall be
carried out at appropriate intervals to confirm the stability of the total station and adjustment of
spheroid and geoid differences. GNSS data shall be assessed for ambiguity (it must be FIX) and
Geometric Dilution of Precision (GDOP<2).

Furthermore, the Consultant may instruct the Contractor to perform additional point surveys for
improving the topographic map developed by the Contractor, aiming to obtain detailed
topographic data from the end of the cross-section survey position up to the first building wall(if

there is any) or one point behind the first fence(if there is any) from the river.

The raw field data shall be submitted as electronic data within one day after the observation. The
dimensions shall also be input into an electronic file along with the respective numbers and

submitted with the total station data.

4.3 Reporting/Drawing/Digital Data/Field Verification

(1) Reporting
All survey results shall be reported to the Consultant in both document and digital formats. The
survey report should include the following contents:
- Introduction (background and objective of the survey, etc.)
- Survey Methodology
- Traverse and Control Point Survey Data
- Survey Line Coordinates
- Cross-Sectional Data Sheets
- Elevation Data Sheets
(2) Drawing
The fair drawings shall be created by inking on polyester films (if required by the Consultant)
and in electronic format. The sheet size for the drawings to be submitted should conform to the
international standard "A3" size. The sheet index and layout should be proposed by the
Contractor and approved by the Consultant.
All drawings should use the metric system and meet engineering practice standards. The
Topographic map shall include all control points, their names, natural and artificial features, and

machine boring points with their respective ground elevations on the map and contour lines

should be displayed at one-meter intervals. Cross sections shall include the ground line, riverbed
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line, structure on the section such as stones placed on the ground, pavement, walls and ditches,
water level of the river and canal with the observed date and time and the position of the survey

alignment.
(3) Digital Data

Digital data shall be compiled and prepared by the AutoCAD or AutoCAD readable format (e.g.,
DWG and DXF format).

5. MATERIALS TO BE SUBMITTED

The Contractor shall submit the results of the topographic survey (longitudinal profile and cross
sections of the river, and the plan survey) to the Consultant via a transmittal letter, which should
provide a detailed description of the contents and the quality of the deliverables. The submission

should include the following:
® Two (2) sets of the original report and drawings.

® Two (2) sets of CD-Rs containing digital files of the drawings and all the reports.

6. TIME SCHEDULE OF THE SERVICES

The Services shall commence promptly upon the signing of the Agreement between the Consultant
and Contractor. The completion date will be communicated by the Consultant (It is expected by the
middle of December 2024). Prior to commencing the Services, the Contractor is required to submit a
detailed plan and schedule in Gantt chart to the Consultant for approval. The contractor should

maintain close coordination with the Consultant by providing weekly work schedules.

7. SUPERVISION OF THE SERVICES

The Consultant reserves the right to supervise all aspects of the Services and their related operations,
including the approval of operational plans, work methods, and the monitoring of progress throughout
the execution of the Services. The Consultant also retains the authority to accept or reject the outcomes

and results of the Services.

8. SAFETY CONTROL OF THE SERVICES

The Contractor shall implement all necessary safety measures to prevent accidents, hazards, and risks
that may compromise the safety of the public, including residents, visitors, and laborers, throughout
the execution of the Services. The Contractor shall be responsible for all expenses related to safety
control. In the event that the Consultant deems the safety control measures to be ineffective or

inadequate, the Contractor shall be open to and accept the Consultant’s suggestions for improvement.

Appendix A

9. COMMUNICATION NETWORK

The Contractor shall establish a communication network with the Consultant for both emergency and
regular cases. The Contractor shall submit the flow chart of the network to the Consultant for approval
before commencing the Services. This network shall include the names of contact persons and their
telephone numbers in order of priority. In the event of any safety-related incidents or other critical

matters, the Contractor shall promptly report to the Consultant.

Before the mobilization to the site, the consultant and the contractor shall set up a chat group with a
SNS service, the daily communication shall be conducted on the group. On this chat group, both

parties must not upload any confidential information.
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SCHEDULE PROPOSED BY CONTRACTOR

The maximum number of days

Number of teams

Appendix B
BILL OF QUANTITIES
: : Unit Pri Amount
No. Work Item Unit Quantity ‘(I{JSBW (U;);;l

A Mobilization & Demobilization LS 1 535 535

B Installation Control Point Point 4 90 360

C | Control Point Survey Point 4 90 360

D Longitudinal Profile Survey and Cross-Sectional Survey

1 Longitudinal Profile km 4.6 232 1,067

) Cross Section Survey 1 section 4 125 500
(L=180m)

) Cross Section Survey 2 section 5 125 625
(L=140m)

4 Cross Section Survey 3 section 1 107 107
(L=80m)

5 Cross Section Survey 4 section 2 107 214
(L=60m)

g | Reporting/Drawing/Digital LS 1 1,000 1,000
Data/Field Verification
SUBTOTAL AMOUNT 4,768
TAXES 715.20
TOTAL AMOUNT 5,484

SAFW-1

Items required from the conclusion of working on site
the contract
10 days 1 Team

. 1 Supervisor/
(S?ompletlon of Cross- 2 Topographic Survey
ectional Survey and Engineer/
Longitudinal Profile 2 Control Point
SNy Technician/
2 Field Assistant

Submission of 31 days =

Drawings
Submission of Reports 40 days =
SAFW-2




AMENDMENT NO. 2 OF CONTRACT
FOR
THE TOPOGRAPHIC SURVEY
IN THE RIGHT BANK ALONG LOWER INDUS RIVER

UNDER

THE PROJECT FOR CAPACITY DEVELOPMENT FOR EFFECTIVE
RIVER DIKE MANAGEMENT RESPONSE TO THE 2022 FLOOD

IN THE ISLAMIC REPUBLIC OF PAKISTAN

February 2025

AGREED BETWEEN
JICA SURVEY TEAM /
CTI ENGINEERING INTERNATIONAL CO., LTD.
AND
DesignIt

AMENDMENT NO. 2 OF CONTRACT

This Amendment No. 2 of Contract ("Amendment-2") is made and entered into as of |7th February

2025, by and between:

1. CTI Engineering International Co., Ltd. with its principal place of business located at
Nihombashi Hamacho F Tower 11f1. 3-21-1, Nihombashi Hamacho, Chuo-ku, Tokyo 103-0007,
JAPAN ("Client"); and

2. Designlt with its principal place of business located at 103 Al Ahmed Heights, Downtown Road, opp
Lignum Tower, Al-Ghurair Giga, DHA Phase II, Islamabad, Pakistan ("Contractor").

AMENDMENT NO.2
WHEREAS, the Client and the Contractor entered into a contract dated 20th November 2024
("Original Contract") and Amendment No. 1 of Contract ("Amendment-1") dated 20th December 2024
for the provision of topographic survey services ("Services");
WHEREAS, the Client and the Contractor now desire to amend the Original Contract.
NOW THEREFORE, the parties hereto hereby agree as follows:

1. “Article 3 THE SERVICES”,“APPENDIX A: TECHNICAL SPECIFICATIONS for
topographic survey” of the Original Contract shall be amended as follows;
<Before>
Appendix A: Technical Specifications for topographic survey
4.2.2 Control Points Survey
Control Points Survey shall be carried out by GNSS static survey or traverse method by total
stations.
® GNSS Static Survey

Control points are surveyed by GNSS static survey, with a minimum of S tracking satellites per site.
The GNSS data shall be assessed by the ambiguity (must be fixed) and Geometric Dilution of
Precision (GDOP < 2). Also, in order to verify accuracy, the contractor shall compute mis-closure
of base line vectors or difference of duplicate baseline vectors using National Benchmark as known

points, and the maximum allowable difference are as follows.

Horizontal direction: 20 mm* Y n
Vertical direction: 30 mm* / n
where 'n’ represents the number of lines.

The raw field data sheets or downloaded raw data must be submitted within one day after the
observation. All equipment should undergo initial inspection, and only accurate and functional

equipment shall be used.-9




<After>

Appendix A: Technical Specifications for topographic survey.

4.2.2 Control Points Survey

Control Points Survey shall be carried out by GNSS static survey or traverse method by total

stations.

® GNSS Static Survey

Control points are surveyed by GNSS static survey, with a minimum of 5 tracking satellites per site.
The GNSS data shall be assessed by the ambiguity (must be fixed) and Geometric Dilution of
Precision (GDOP < 2). Also, in order to verify accuracy, the contractor shall compute mis-closure
of base line vectors or difference of duplicate baseline vectors using National Benchmark as known

points, and the maximum allowable difference are as follows.

- Horizontal direction: 20 mm* ' n

* Vertical direction: 30 mm* / n

where 'n’ represents the number of lines.

Additionally, the Contractor shall transfer the coordinates from the known point/Benchmark of
Sindh Irrigation Department Flood Guage near Old Abad Bund (27.426219°N, 68.274052°E), or
other nearby Sindh Irrigation Flood Guage as advised by the Consultant. The Contractor will start
shifting of readings from Flood Guage Benchmark and finish at all the five Control Points
established at the site and shall also include any further Control Points required for the riverbed

survey using the echo sounder. The accuracy of the closure shall remain the same as stated above.

The Contractor shall prepare all the drawings using the previously established Survey of Pakistan
(SoP) Benchmark. Additionally, the Contractor shall provide the elevation difference (in softcopy
and report) from the SoP Benchmark and Flood Guage Benchmark to all the Control Points

established at site for topographic survey.

The raw field data sheets or downloaded raw data must be submitted within one day after the
observation. All equipment should undergo initial inspection, and only accurate and functional

equipment shall be used.

*“Article 3 THE SERVICES”,“APPENDIX A: TECHNICAL SPECIFICATIONS for
topographic survey” of the Original Contract shall be amended as follows:

<Before>

Appendix A: Technical Specifications for topographic survey.

4.2.5 Longitudinal Profile Survey and Cross-Sectional Survey

Cross section points and alignment of longitudinal profile to be surveyed shall be
indicated in Error! Reference source not found. and Error! Reference source not found.

in this specification.

Precise positions and alignment of cross-sectional survey line and longitudinal profile
shall be determined upon approval of the Consultant on the Contractor's proposal.
The Contractor shall propose the detailed locations of the cross sections and
alignment of the longitudinal profile with the coordinates based on the results of field

survey conducted by the Consultant and the Contractor.

In the cross-sections of deep rivers, ultrasonic surveys (echo sounder) shall be
performed to measure the river bottom. Calibration for the supersonic speed in the
water shall be carried out at the beginning and end of each day at the deepest location
and in the deferent nature water, and the results shall be recorded with sounding
data. Water levels shall be recorded at appropriate intervals and used to correct depth
readings. Sounding data shall be recorded not only digital but also on the recording
paper.

Cross-sectional survey of the river at shallow area, where the sounding is not possible
to be carried out, will be surveyed by the total station or GNSS with a minimum of 6
tracking satellites at intervals of at least 10m and at the points of terrain changing

along each cross-section line.

Back target checks for total station surveys and datum point checks for GNSS surveys
shall be carried out at appropriate intervals to confirm the stability of the total station
and adjustment of spheroid and geoid differences. GNSS data shall be assessed for
ambiguity (it must be FIX) and Geometric Dilution of Precision (GDOP<2).

Furthermore, the Consultant may instruct the Contractor to perform additional point
surveys for improving the topographic map developed by the Contractor, aiming to
obtain detailed topographic data from the end of the cross-section survey position up
to the first building wall(f there is any) or one point behind the first fence(f there is
any) from the river.

The raw field data shall be submitted as electronic data within one day after the
observation. The dimensions shall also be input into an electronic file along with the

respective numbers and submitted with the total station data.

<After>
Appendix A: Technical Specifications for topographic survey.
4.2.5 Longitudinal Profile Survey and Cross-Sectional Survey

Cross section points and alignment of longitudinal profile to be surveyed shall be
indicated in Error! Reference source not found. and Error! Reference source not found.
in this specification. In addition to Table 1, the water level and riverbed swrvey, on
the river side, shall be carried out using echo sounder as described in Table 2. The
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Consultant requires all the cross-sections and profile survey of land and river survey
merged in one file and using same Benchmark (SoP).

Table 2 Arcas and Length for Water Level and Riverbed Survey Using Echo Sounder

Sr. No. I Work Item Unit Quantity

A Water Level and Riverbed Survo_y using echo sounder

1 Cross Section 1 (1+200.04) m 30
;. Cross Section 1 (1+549.88) i _m— 50

3 | Cross Section 1 (1+999.66) m 100
': | Cross Section 1 (2+196.26) m 100

5 | Cross Section 2 (0+100.00) m 100

6 ! Cross Section 2 (0+484.02) m 100
; 7 Cross Section 2 (0+903.69) m 100
i 8 Cross Section 2 (1+313.71) m 100
: 9 Cross Section 2 (1+725.60) m 100

Precise positions and alignment of cross-sectional survey line and longitudinal profile
shall be determined upon approval of the Consultant on the Contractor’s proposal.
The Contractor shall propose the detailed locations of the cross sections and
alignment of the longitudinal profile with the coordinates based on the results of field
survey conducted by the Consultant and the Contractor.

In the cross-sections of deep rivers, ultrasonic surveys (echo sounder) shall be
performed to measure the river bottom. Calibration for the supersonic speed in the
water shall be carried out at the beginning and end of each day at the deepest location
and in the deferent nature water, and the results shall be recorded with sounding
data. Water levels shall be recorded at appropriate intervals and used to correct depth
readings. Sounding data shall be recorded not only digital but also on the recording
paper.

Cross-sectional survey of the river at shallow area, where the sounding is not possible
to be carried out, will be surveyed by the total station or GNSS with a minimum of 6

w

tracking satellites at intervals of at least 10m and at the points of terrain changing
along each cross-section line.

Back target checks for total station surveys and datum point checks for GNSS surveys
shall be carried out at appropriate intervals to confirm the stability of the total station
and adjustment of spheroid and geoid differences. GNSS data shall be assessed for
ambiguity (it must be FIX) and Geometric Dilution of Precision (GDOP<2).

Furthermore, the Consultant may instruct the Contractor to perform additional point
surveys for improving the topographic map developed by the Contractor, aiming to
obtain detailed topographic data from the end of the cross-section survey position up
to the first building wallGf there is any) or one point behind the first fence(if there is
any) from the river.

The raw field data shall be submitted as electronic data within one day after the
observation. The dimensions shall also be input into an electronic file along with the

respective numbers and submitted with the total station data.

“Article 3 THE SERVICES”,“APPENDIX A: TECHNICAL SPECIFICATIONS for
topographic survey” of the Original Contract shall be amended as follows;
<Before>
Appendix A: Technical Specifications for topographic survey.
4.3 Reporting/Drawing/Digital Data/Field Verification
(1) Reporting
All survey results shall be reported to the Consultant in both document and digital formats. The
survey report should include the following contents:
- Introduction (background and objective of the survey, etc.)
- Survey Methodology
- Traverse and Control Point Survey Data
- Survey Line Coordinates
- Cross-Sectional Data Sheets

- Elevation Data Sheets

<After>
Appendix A: Technical Specifications for topographic survey.
4.3 Reporting/Drawing/Digital Data/Ficld Verification

(1) Reporting



All survey results shall be reported to the Consultant in both document and digital formats. The

survey report should include the following contents:

- Introduction (background and objective of the survey, etc.) including Additional
Work

- Survey Methodology including Additional Work
- Traverse from Survey of Pakistan Benchmark and Control Point Survey Data

- Traverse from Sindh Irrigation Flood Guage Benchmark and Control Point Survey
Data
- Survey Line Coordinates including Additional Work
- Profile and Cross-sectional Survey CAD and PDF Drawings for Land and Riverside
area in single file
- Profile and Cross-Sectional Survey Data Sheets of Land and Riverside in one single
file/section

- Elevation Data Sheets including Additional Work

“Article 7 METHOD OF PAYMENT" of the Original Contract shall be amended as follows;
<Before>

Article 7 METHOD OF PAYMENT

All payments shall be in US Dollars (USD) and basically on the Lump Sum basis. The Consultant
shall pay the Contractor in the following manner:

Submission of Invoice

To claim for each payment, the Contractor shall submit an invoice that shall be ascertained against
the unit prices specified in the Bill of Quantities and approved by the Consultant.

First Payment

As the first payment, forty percent (40%) of the Contract Price shall be paid to the Contractor within
fifteen (15) working days after the confirmation of mobilization of the Contractor by the Consultant.
Final Payment

As the final payment, sixty percent (60%) of the Contract Price or remaining revised Contract Price
in accordance with Article 25 in this Contract shall be paid to the Contractor within fifteen (15)

working days after the completion of the Services and acceptance by the Consultant.

<After>

Article 7 METHOD OF PAYMENT

All payments shall be in US Dollars (USD) and basically on the Lump Sum basis. The Consultant
shall pay the Contractor in the following manner:

Submission of Invoice

To claim for each payment, the Contractor shall submit an invoice that shall be ascertained against

7
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the unit prices specified in the Bill of Quantities and approved by the Consultant.

First Payment

As the first payment, twenty-five percent (25%) of the Total Contract Price (8.527.25/- USD) shall
be paid to the Contractor within fifteen (15) working days after the confirmation of mobilization of

the Contractor by the Consultant.

Second Payment

As the second payment, forty-four percent (44%) of the Total Contract Price (8,527.25/- USD) after
completion and submission of landside survey cross-sectional drawings and shall be paid to the
Contractor within fifteen (15) working days after the acceptance by the Consultant.

Final Payment

As the final payment, thirty-one percent (31%) of the Total Contract Price (8,527.25/- USD) or
remaining revised Contract Price in accordance with Article 25 in this Contract shall be paid to the
Contractor within fifteen (15) working days after the completion of the Services and acceptance by

the Consultant.

“Article 7 TIME SCHEDULE”, “Amendment No. 1 of Contract” of the Original Contract shall
be amended as follows;

<Before>

TIME SCHEDULE

The results of the topographic surveys (Cross-section drawings, and Longitudinal Profile
drawings) must be submitted to the Consultant in AutoCAD file format (.dwg or .dxf) by
31st January, 2025. Additionally, all the Services, including report preparation, must be
completed by 20th February, 2025.

<After>

TIME SCHEDULE
The results of the topographic surveys (Cross-section drawings of landside and riverside, and
Longitudinal Profile drawings) must be submitted to the Consultant in AutoCAD file format
(.dwg or .dxf) by 14th March, 2025. All the report must be submitted by 20th March, 2025. The
Consultant will review the report and may r.equest some changes or approve within 2 weeks after
the report submission, all the Services must be completed by not later than 4th April, 2025.

“APPENDIX B: Bill of Quantities” of the Original Contract shall be amended as follows;



<After>

BILL OF QUANTITIES

No.

Work Item

Unit

Quantity

Unit Price

(USS$)

Amount
(US$)

Maobilization &
Demobilization

LS

535

535

Installation Control Point

Point

4

90

360

Control Point Survey

Point

4

90

360

Longitudinal Profile Survey and Cross-S

ectional Survey

Longitudinal Profile

km

4.6

232

1067

Cross Section Survey 1
(L=180m)

section

4

125

500

Cancellation of Cross Section
Survey 1

(L=total 130m,

Ave. 65 m/section)

section

-45

Cross Section Survey 2
(L=140 m)

section

125

625

w

Cancellation of Cross
Section Survey 2

(L= total 365 m,
Ave. 73 m/section)

section

-65.2

-326

<Before>
BILL OF QUANTITIES
Work Item Unit Quantit Unit Price Amount
No. Y | (uss) (USS)
A | Mobilization & Demobilization | LS | 535 535
B | Installation Control Point Point 4 90 360
C | Control Point Survey Point 4 90 360
D | Longitudinal Profile Survey and Cross-Sectional Survey
1 Longitudinal Profile km 4.6 232 1,067
N Cross Section Survey [ section 4 125 500
(L=180m)
8 Cross Section Survey 2 section 5 125 625
(L=140m)
4 Cross Section Survey 3 section | 107 107
(L=80m)
5 Cross Section Survey 4 section 2 107 214
(L=60m)
Reporting/Drawing/Digital
E 1 gl LS 1
Data/Field Verification 1,000 L
SUBTOTA
L AMOUNT 4,768
TAXES (15%
(15% GST) 715.20
TOTAL AMOUNT
5,484

Cross Section Survey 3
(L=80m)

section

107

107

*The number of traverse points for the traverse survey is an estimate. Payment will not be

adjusted based on the actual quantity of traverse points installed.

Cross Section Survey 4
(L=60m)

section

107

214

Reporting/Drawing/Digital
Data/Field Verification

LS

1,000

1,000

Mobilization and
Demobilization of the
Survey Team along with
echo sounder, DGPS and
essential water survey
equipment

LS

300
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