_ 5Ll Visol
¥, 1bL61 . 170661
¥ ,
) weLel - 1/6861
» G
i 1eL61 178861
.Y T,
I .
Xé g L
T NI Hisel
y 176961 1sg6r
R . =
N 8 O
118961 g 86l 2
AN 8
II/L96I| _ p 1/£861 '
119961 117361
175961 | 11861
”.{,-9.6' ) ‘ : 10861
16961 P § veLet
_ Torost - || 118L61
B 171961 R 1/LL61
! ' !
O : e 1961
g2Rgge2ey o FRRAESEED
S (spesteyostia L o (srcuneBieiostq
‘ T FEASBLLIVSTODY ¢ Figure334 g
O\ITHEDEVELOPi NT OF MUNDA DAM MULTIPURPOS PROJECT :
; - IN ,t«fm,"cREPUBLICOF'MK[STTENR?? E \IonthlyA\erage Dlscharge at Kalam, Chakdara,
" JAPAN NII:RNATIONALCOOPERAT[ONIAGEI\CY T Warsakﬂnd Nowshera Stations :

F~16



f
£
;
|

'gg
-l
SR

@ Ny

Y

SN

L m|

53

AV 1

:.. .%

A

I 5 8!

118z,
kK
10 A

0@

B Amandara
EIMardan

. t
!‘ Sy
:ia-—a [
10 3
| M
 ‘d ol
t :
H H
: i
i
f
: i
i :
i
: :
= = S it
N Lo N LT '
[} o — ;

o : l'EAS!BILiTY S'{UDY : AN
0\1 THE DEVELOP\?FNT OF MUNDA DAM MULTIPURP()SE PROJECI‘
; INISLAMIC REPUBLIC OF PAKISTAN -~

Flgure 3 3 S
Average Monthly Ram rail l‘or the Period 1961 - 1997

JAPAN INTERNAT [ONAL COOPERATION AGENCY _
F- ] ’I




N b

i

i
3 z :
§ ] E, . :
2 . | +
3 ™ |
(4] 3 _
! : ; T s 10000 13000 20000 13000 M mpm! 0 3,000 ta,000 15,000 20,000 500 »z00
1 . . Kl’am(mm) . i ‘i . . . Charbagh {mm) X - R

" (a) Kalam and Charbagh I T . (b)Charbagh and Malakand
I - U - . . {13000 - _ B :
! : Lo . T il H : St
! ! ; ; I : - o
: { : : : : t ¥ : M !
i !
e !
i E :
i3 ;
-] |
(E :
= i
i
i
]
P o 5000 : ’“‘Eﬁ:,;.r,a(mgy"'” . .zu_oro . .n,r.m: . l.{ ) _l. Abm[(mr:)om . mm. . umﬂ=
@MalakandandAbazal . " () Abazaland Umanzal
' FEASTBILITY STUDY .~ Figure3 36
O\I THE DEVELOPMENT OF MUNDA DAM \IULTIPURP_OSE PROJECT . - :
o _i.l INISLAMIC REPUBLIC OF PAKISTAN - S - Double Mass Cun'e of Annual Ra!nl‘all
JAPAN INTERNAT [O\ML COOPERATIO\I AGENCY R

F-18



\

P S ettt JREY MAP

/

Zi - W\\ - __! \2 7 ] Y
DR NS SHINAKE

“ : £F K
[[STUDYAREA| £lg' ' g THBET
. O

- £ A

¢
i/ ATGEANISIAN I.? e N

IR AN [

INDRA -

D,
\?.\N\,- DI AN

—g£24,

AFGHANISTAN

Propdééd :
MUNDA DAM|<

A

’ L3
Landi Kotal
Alimasjid

/W‘j
Y :

;] Amandara

*
\Mahkar} D"
-~

barga{'

II:I'W (

INDUS
Ixomsrn

LEGEND

i um

Y,
Nowshiera®

L8] ) JSRN

PANI KORA ... {B2) 301K

AMBAHAR.......(B)) L34IKm.

LOWERSWAT ¢B4) BOIKm....

RIVER ool

b

43

ONTHE DEVELOPME

FEASIBILITY STUDY

- INISLAMIC REPUBLIC OF PAKISTAN

NY OF MUNDA DAM MULTIPURPOSE PROJECT

- JAPAN INTERNATIONAL COOPERATION AGENCY

Figure 3.3.7

Subbasin Division for Flood Studies

F-19




¢ Kalam Gauging Station

PANJKORA RIVER

SWAT RIVER

Downstream Users Drawing
About 5.5m/s {300 cuseqs)

>

Lecal Farmers [)ra\uns 4\
Aboul 5.7m's (200 cosecs) -

PROPOSED ) ~.
MUNDA -
DAM

Notes : 1) Intzke discharges for the about iniga!ioﬁ schemmes and canals are prescnted in Tables C4.1,C44 and C4.6in Appendix C.
. 2) Future intake discharge for both of LSC and Doaba canal is 37.4m/s on annual averzage.

KABUL RIVER

FEASIBILITY STUDY ' Fipure 3.3.8
ON THE DEVELOPMENT OF MUNDA DAM MULTIPURFOSE PROJECT igure 2.2

IN ISLAMIC REPUBLIC OF PAKISTAN Irrigation Schemes of Swat River Basin
JAPAN INTERNATIONAL COOPERATION AGENCY :

F-20




}. oo

TN
RN
J

i

SHUNAKT

11STUDY AREA
ot

1€ <
) AFCHAMSTAN i’ N

a

ALY,
WRABLY ouan St ALEL IKEY MAP
e — =7 ki

ol SWAT KOHIY TA]\

LEGEND
CATCHMENT
BOUNDARY..

2INCH)

BSONYET.........

: ‘ “Ltmanzal k
[Warsak Dam | =
.(.'harsadd‘ %b

© Landi Kota! o . , - P:Eﬂ '
© Alimasjtd / <3 , AP NI : S
. 8 B - ’ :
o 201N ‘_- - .
SN B Y Tl RSN T S SARAE T T LI 1
i . - ~ ~ - 1 T
SRR FEASIBILIYSIUDY o pyia3g 0 L
ON THE DEVELOPMENT OF MUNDA DAN MULTIPURPOSE PROJECT | - P00 Sl fo ol e
- INISLAMIC REPUBLIC OF PAKISTAN = ~. Isohyetal Map of the 26 - 29 August 1929 Storm, -
T JAPAN INTERNATIONAL COOPERATION AGENCY - Adopted from Ref . . -7 L

3'.F-.21.‘_4,'.-_: oo



b

YH ‘owiy,

9% vy Ty 0¥ 8¢ 9¢ ¥E TE 0f 8T 9T ¥T T 0T 81 91 vl Tl QI

] bl o 0 wd h

JUR POV DU URUUS TR TN SUVUUY SERVURY SR FDU SRV PR NPT DU PNy NI RIS RSN R vt [SPTS REPPRF VRS IRPI PRSI RPN AN PP P

oo/ tadteyostq .

L

Figure 3.3.10 . .

48 hours Flood li)‘dl_‘dgi‘a'ph:s"at Chakdara

FEASIBILITY STUDY

ON THE DEVELOPMENT OF MUNDA DAM MULTIPURPOSE PROJECT

N 1SLAMIC REPUBLIC OF PAKISTAN.
" JAPAN INTERNATIONAL COOPERATION AGENCY: -

F22 0



‘ Avcragé Unit H}drograph :
AV (85,36,88)

AV (91,95)

7

Average Unit Hydrograph

[43
139
3k

14

114

-r
]
Time, Hour

Bl heiaiat ek Lob d A b badye b st et bdobadadidmb o et bR R

Lovak b
~t
~

o
—

ot dabakml b b b lmb il o) bbbl dmb b ] 4 bk et

o Lk Al b

180
160
40

o

(1?2}1

. 0

'o-:'o--—c‘;'.'é Do

ww=| pas; u1) aﬂmlpsrq

FEAS!B[LITY STUDY

ONTHE DEVELOPMENT OF MUNDA DAM Muméunposs PROJECT
_INISLAMIC REPUBLIC OF PAKISTAN

Figure33i] . T
Adopled Unii Hydrographs for the Study ‘

.IAPAN INTERN:\T IONAL COOPERAT ION AGEI‘-CY

F-23




MO YeRd

Head orswiy
© UOTIENUAOUO,) 01 SWI],

Urey Ww-[/098/,% £9°19
mey o'y
() suny

© — — —

R =
—

o
(o]

o
oy L.

,_ 1
’
'
;
:
[}
S S i S
"
!
1
.f - |.|_|..!.“........IOI....l...Iﬁ.
o
b
AR
L O R O A
: A i
,ﬁ ] !
0L DRV U S SR _ L

=2
=

=
w

U vTo.

(uge}i'uuu-[f:)as,rcul) MOR] -

oL

0070 -

1o

820
5§50
€U0
¥0'T .

~los
e

€0t

15E'Y
)
|88

IATAS

|esL1.
1 |sesT
868

96°15
8809

1109
B tAa
$6'TT
L
{0

00°€T
0022
0

0007
00T
S 00'8T
Q0L
0091
00°ST
S0P

00°€l

o002
001
00701
L0066
008
S 00°L

S 009
- 00§
00

00E
00T

001

000

Figq re 3_.3;12 '_ .

o Am_bﬁhar Syﬁllieélzéc_l Unit H)’drﬁgraﬁh o -

* FEASIBILITY STUDY -7

T quvHN - TALL

2 IN ISLAMIC REPUBLIC OF PAKISTAN
* JAPAN INTERNATIONAL COOPERATION AGENCY | -

ON THE DEVELOPMENT OF MUNDA DAM MULTIPURPOSE PRongr

F24



smoy “fesd o1 owy,

Sdr

dINI-ZL . 86T PUT 0361 ‘$86T (deI30IDAH UM 99evAY b 8T 90LOT .
dINd-TL - S66T Pue 1661 yderSoip Y wupy afessay . . ¢ €1 886'ST
- dNdYT 8861 PUe 9861 ‘5861 ydedorpAgiun ofeioay .z . 9T - €6€%6T
dING"VT 6661 pue 1661 ydeiSompA nun aferoay - T IT 69TQT.

dNd BONIPUO)) Y5deIB0:pAH 31U oseD 4L L)

_ - (anogy) sy, g R

$ 8 28I I8 2288 ELEELLBREEE e o

—— , _ : i g

A i

i Y

11 ]

Figure 3.3.13

e Eslfﬁiafdd 'Cq;nipdsi_ie PMF at -h'iur‘ic.l'é_rl)a'rﬁ'srl(e

S FEASIBILITY STUDY - : Sy
ON THE DEVELOPMENT OF MUNDA DAM MULTIPURPOSE PROJECT

<IN ISLAMIC REPUBLIC OFPAKISTAN -
JAPAN INTERNATIONAL COOPERATION AGENCY

F-25



0000001

000°001

32 ' Jo Zawn|o > aford 100 U0 10] Quﬁvabv Apnis A1iqised) jo toquh QIR
. 9661 09f0id WeQ WeY [CWon) BUI0JoL 1°0d

* - (wybs) vary judwyNRD

__ 00001

0001

. CILG1 M1 SWRIOA 1990id we eiBuny J0) Modss uonddwo) .
" pRE1 ST WNPURIOW [BINUYDIL A AWNIOA wreq ySequiey 105 podas Buruueld'19slosd SH0MOS

010°0 -
oot'o

00071

, o £000°01 -

= 000001

' _'Vr(ttlx'ﬁsjﬁaslui'ha) oBsmijasi(] poo] Joudg

Figure 3.1_!44

'Spéciﬁ‘c bésigh Flobds _{or'\'ariléus}’rdjecls_ | i

Coid L FEASIBILITY STUDY T R
ON THE DEVELOPMENT OF MUNDA DAM MULTIPURPOSE PROJECT

o IN ISLAMIC REPUBLIC OF PAKISTAN
JAPAN INTERNATIONAL COOPERATION AGENCY

@

. F-26



I
-~
[

Yocor

SHINAKI

SIKEY MAP

f( AFGHANISTAN

f Amandara |-\

("' |Proposed 5.. ‘;.; " -  LEGEND
. MUNDA DAM arga ' CATCUMENT BOUNDARY. ...
| T ‘,:‘\-cf Wl UL 1 S
. o % :
. By Y. [N
\ A‘“h . \bara ¢[—/ AREAREFRESENILD
» .’ | Fs o . ALAM
o wor— " \Iundn Ot o AREA REPRESENTED
Lofe, ' BYCHAR BAGH
iy S, 1al ARFA REPRESENTED
Munda H T 2 o ) DY AMANDARA ...
B = 3 AREAREFRESENTED
‘7_:_ P Atardan BYARAZAY ... ..
= Utmanzal k
7,
Warsak Dam \ Charsadd Q}
. . * isalpr
Lar_\di Kotal Cantt
Alimasjid
_ . S AabulLo,w
e 5 Jsmrud Fort v Nowshera® - &
Peshay . :
o Y - :
\ _ _ ' ¢ SCALE

. FEASIBILITY STUDY . anu e 3315
ON THE DEVELOPMENT OF MUNDA DAM MULTIPURPOSE PROJECT
"IN ISLAMIC REPUBLIC OF PAKISTAN L Tlucssen Pol}, gon for Basm Rainfall Calwlallon
JAPAN INTERNATIONAL COOPERATION AGENCY - .

7 =



ool

10000 - __i_c - T | A E T '; _“EW -7{]'(7?7!7; 7"7"'77"'fﬁ""'l
|l VL | | o
i Al
wo b——uf F 1 1}'“ 01
Y] ||
i ]
100 f———fo 'E( L]
50 | _/A —— g2
— 2 - z———— e —i5
4
8 141 10—
Z, 4 S
- S S i L 0 2
o —g —}—f—~] 30 §
g - ; 10 £
o 2 so
________ R i e
- / "
1.25 —i~ -1 i g0
~1 -1 90
1.05 - - T 95
L)) 99
Lo - 99, 9
] 5 {+] 50 i00 500
Rainfall, mm
Return Probable
Period Rainfall
(Year)  Probability (mm)
2 0.5000 35.74
5 0.2000 " 46.34
10 0.1600 53.07 -
20 0.0500 59.37
25 0.0333 61.15
50 0.0200 67.35
100 - 0.0100 73.26
200 . 0.0050 79.12
300 0.0033 - 82.54
500 0.0020 - 86.85
1600~ 0.0010 92.'_73
2000 0.0005 98.64 .
5000 0.0002 . 106.53
. 16000 0.0001 112,58
' T FEASIBILITY STUDY .
ON THE DEVELOPMENT OF MUNDA DAM MULTIPURPOSE prOJECT | F1BUre 3-3.16

IN ISLAMIC REPUBLIC OF PAKISTAN

Frequency Curve for Basin Annual Maximum

JAPAN INTERNATIONAL COOFERATION AGENCY

- P28

24 hours Rainfall (Pearson Type 111)




H

O

?\
[
—

SV 25-year ' . =H=5Q-year

—t 20-year .

—— 500-year

v 200-year

—#— 1,000-year =~ 10,000-year

—— 100-yc5r :

10052 N

g

12,000
0000 b

B N of
(:osjgw)a.ﬁj_zq;ﬁsl& 1 poold R

FEASIBILITY STUDY ~ .. . =

ON '[I{E DEVELOPMENT OF MUNDA DAM MULTIPURPQSE FROIE(_I’T S

. INISLAMIC REPUBLIC OF PAKISTAN

Figure3.3.17

 Flood Frequency for Different Return Periods . -

TAPAN INTERNATIONAL COOPERATION AGENCY

“af Munda Dam Site




1

(unyo9s/,) O Mol

| e

€00

*
* P

LOST'T +X§£9°91- = Al
! | | |

t
|
|

v
S

: (ztﬁﬁjxép_jsﬁbl) O 'aﬁjeqosf(]"iuauigpas _

Figure 3.3,18

- Sgdinléﬁt ﬁ‘iei_d vs. Water Yigld o

o el mrto . FEASIBILITY STUDY ot e
ON THE DEVELOPMENT OF MUNDA DAM MULTIPURPOSE PROJECT

IN ISLAMIC REPUBLIC OF PAKISTAN
JAPAN INTERNATIONAL COOPERATION AGENCY




: 066{ 10o(01d We@ WeZ [BWor) U0l [-0d
(0L61-1961) UONTIS NLSIEA, 10 SPI0ODDI SUIPLO] WDUWIPIS [2RULY
Smﬂ 1961) suonws Eoﬁaoz pue 2I2pNRYD *Weley] J0f SPI0S1 Tulpeo| JUSWPIS [SRUUY
E%xﬁo vcm Ea_aM E Jo 8% WIWIPIS vuncoam:w aoo.ﬁom

. {wybsyoeswrne) 931eySL] YR [ENULY

Soo o

. .. NN ......: w....l.. OH

L s et LR

JFRPPG PR S S

.. ..v. ., ... - |. ‘.. .\ el ....._. v. .- - r,..~ .,.... oo-ﬂ ’

poads

Figure 33.19 .

Ch .

- Specific .S_e'di:h.é'n.:l' Diﬁcha'ﬁ;e for'\’ﬁrious-_i’::'ojects' .

- .(lu){'.bsﬁep/u'ol) ag1eydsi(y jue;t'u!pag 21

- FEASIBILITY STUDY . . . .
ON THE DEVELOPMENT OF MUNDA DAM MULTIPURPOSE PROJECT

- INISLAMIC REPUBLIC OF PAKISTAN
© JAPAN INTERNATIONAL COOPERATION AGENCY




ueIsIed JO ammnsuy _ couﬁo&ou. : wonesodion)
juswdorsasg - - 1eawdoraas( - juswdoraaagy
u0QIe20IpAH S[RISUIIA] UBISIRg S0 pue {10
$92IN0SY . o .
AS15ug 2qemoUsy sen Jo 1030 o SuOISSaWOY UOISSTUIIOD)
PUE MON] JO [eIsudn) - B 13 =Ty R woeponag Jo - - A3youg _
[eIBUB0) SIRIOWALI _IRIOINA(T - OYRIODDN(T TeI2uag) S1BIOIAI STIOY UeIsIed
1I2UnOD) JIWOU0 Suipm ) . uonelodio) - T Auogpny -
TRUOREN 941 JO Sraug -~ Arddng Tuamdorasg
ONTWUIOY) SANNIIXT : B4 E = R0 1A 125 JamOg pue 1TBp
] I
SITBJ3Y OMUOUOSY | wawdorsas - $A2INOSY [BINIBN T 39/04
pUE SoUBULY pue Suuuelg - _puR WN3[onag - puR I3
30 Ansuin- Jo Anstuyn 30 Anstutiy o Answma -
| weugeo | N

Figured.L.l .

Energy Scctor Organization of the Govermment

IDISTUIIA] SWILIJ

o T FBASIBILIYSIUDY .
ON THE DEVELOPMENT OF MUNDA DAM MULTIPURPOSE PROJECT

~ N ISLAMIC REPUBLIC OF PAKISTAN -
- JAPAN ENTERNATIONAL COOFERATION AGENCY .

TF32



[Fimanpt

— e

il

1l b

e A

Ak mm-@

N D L) | mn
! (Taga wrro -Iaumho—

AU

i T

RREIEE

=]
_ éi
=

[
ol
T tAdwm)
Lo

il .s;p‘[,s_]r;]._ Tl ] i @ Chee

Jl’iﬂl]l

EIEN

| mmﬂzﬁ i

li R

'0‘.“!

[ m[jg; o |

m@D i

' - eiif (48] 62
SR = W A |7

: FEASIBILITYSTUDY R

ON THE DE VELOP\iE'\TOFMU\DADAMMULT]PURPOSEPROJECT *g redlz vt R T
Orgamzalionof“APDA R

IN ISLAMIC REPUBLIC OF PAXISTAN .7 °°

JAPA\ I\TERI\ATIO\ALCOOPERA’I'!O\AGE?\CY B




. ‘Kuedwro))
I0M0J 9199l uesereg ‘Auednaod

SuIploYy J9pUT 2q [[1x SeTuedwos -

yoredsep pue UOISSIWSUED U] pue

© soTaedwoD TONTIOULST [BULISY) 92T, -

230N

7 sIBuwImsuo)
_ [2IUS0)

SNOWOUOINY |A
Auomny ﬁ.

A1oyeIn3sy 1omod

- OINOITH TeUOnEN

vouﬂsbom ‘“MeATL]
(g) soruedworn)
- fiddag A1otnosry

7

SISUIASUOD)

e A e A ARy e

- paemiay ‘pareredio)

- yoredsa(d [ERUD
PUB TOISSIUUSURY, Yitm
- JONTRIN] STRSITOUA

4 . A

| Srawmnsuo))
_ Lo 98rey

Figured.1.3

- Conceived New Power Scetor Organization

PoIRImEay ‘SNOWOUOITY -

PARINEY ‘parerodio))

- aannaduron ‘Srealrd

TWOTIRISUSY) OIPAH - (g) uomeIaUsL) . UOMEIIULSL) TeIaY L,
--I80 -OA : [eldIoY ], 103 : . pue 0XpAH J-O-A
C 10 VIV _ onmmEoU UONRBIITILD). S 103 SI90NPOIT JAL
4
 Iam0d 79 I9YBM )
30 AIsTuijn,

GG ...+t FEASIBILHYSTUDY - - .
ON THE DEVELOPMENT OF MUNDA DAM MULTIPURPOSE PROJECT

~ | IN ISLAMIC REPUBLIC OF PAKISTAN

JAPAN INTERNATIONAL COOPERATION AGENCY

P




é é ,O: [ ﬁ,‘.’_.f‘-.\,.-_.\
RNy v~ CHINA
i~
_———T o~ .
Vi h. - / .
AJ'{'.HANISI‘AN,\J o 7 hY ey [
-2 ST A N
- e 'Y TN
- 6 P ) ! ~.
. i v \
N pwesian S -3
S i i .
! 4 ~ . -/—-
IRAN ’t‘, o vana ) . P
YIS B " s S i
e L" P - f .
bt = - JAMMU
{ &
b g KASHMIR
oy 7 ’
[ A\ R PESHAWAR "}
\ : —
\ 34( S I
/ ' \"’f N
{ ! N
J TR
7/ .
1 e
3 | e
5“?’ | Vs
L 32 g\, / 2 |
?“" ST ;
{C(‘) /_/ NG j
P _ |
R _/. - - '-’
£ S
VAR i
'r - .
/ 3 a
! éQULTrA - ‘
') c g YEHARI ’
. L, R
_ ot
. i
e,
. v
-
S
. -l
Vg
i
-
LEGEND
SO0V Lines Existing
wwwww S00kV Lines Planning
500/220kV Grid Station
Existing
500/220kV Grid Station
Planned
500KV Grid Station Planned
220kV Grid Station Existing
500%Y Grid Station Planned
GE}  HVDC Conserter
SCALE
6 S0 109 15  I0km
L [ y J
S hod
1 L
FEASIBILITY STUDY Fi 441
ON THE DEVELOPMENT OF MUNDA DAM MULTIPURPOSE PROJECT | 1'1BUTE
IN ISTAMIC REPUBL IC OF PARISTAN "i(lOkV l‘ransmlssmn Line Grid
JAPAN INTERNATIONAL COOFERATION AGENCY

F-35



i | 1 I |
Exo.wﬂ o.o« Q.m__. o.o_. o.b c

1efoid ay) 10 swayds uonedua meu 10 ease ApmS
(S2u0B00S'PEL) BY EEF'YS

[BUED J2MS 19m0O] 9y woy parebiun Ajuesaud spuen
(§2108000'1.82) Y 02L'ELL=vDD

wmms 2eddn oy woy patebua Ajuesasd spuen
i peoL PIERIN-UN
PEOY PeRYRIN
jeueD

2N

sanD

puata

b

L]
UCH BLEPNEYD

WP - |
L]
v, R g
SOAL eSS

L g
-
g
o . -
m o
80
f
M Buw) gy v
< wey w0y
L2
L BT o
i fibenmm o W
2
-
o
LT o
W D
-
"

[
&
7

wed eSS,

Figure 52,1
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