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'Table 2.1  Field Investigation Results of Flood Damage (May-June and October,1998) . ‘
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‘T'able 2.1  Ficld Investigation Results of Flood Damage (May-Junc and October,1998) .
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'l‘able F2.1 Field Investigation Results of Flood Damage (May-June and Octobcn‘,1998)

"] Tatervier [ —_location [ Aititede { o2 .  Besident interviewed | Emundat] Terix | Today [
sr. sheet fate | fiw: [locat N 3 by | by |land Site or Village Kaxe age| Occupal fon Expflomiiiisl w.p.,
Yo No. | ion GFS | KAP | Use tion | {0=Xo, |l

E ' ' code § 2] M T MELAIT N () | () | I=Yes) [{/yeard] (=)
109 - T 0ct-9) - -T-1~-17-1T-1-1" - | 30| 2 |Margai (Sardar Garhi) - S ) - -
1) I foact-sd] T [ STl S T ] s 2 [oodwr fnear Basapad T T T T LA TR -
il 7T T T i90et-98] - L B DU Rl (DU ROV Rapui B - TS Babi o T T T T -.: ’ - z ' B
7 RN ST v 1.7 (RN Sl e vt St fof e s el 1 B2 | (0 TR AT I T N A B B
[TE] AP ¥ ) =l I [ il (Rl I I B IR 112 N O (T ST O R T I R T T
T IR e X . A1) el e = Rl I I et IR -5 O I YR el { PO (2% R I A N B I I Y

Note: i
tl Serial u:ber latches lor‘atlon shom in Flgure 3, 5 1 and Figure F2.1. '
#2 Land Use:1=City,2=Village,3-Paddy,4=Fara_Field,5-forest,6=Grasstand, 7,¥i lderress M}hers

© 43 Crops : l=vegelables,2=fruit,3=sugarcane,4=vheat,5=rice,6=olhers .
#1 Civil Construction @ 1= elbanklcnl. 2=barnk- pmleclmn 3 =$pAIr- d)ke. 4=intake, 5-head-gate, 6= D1versnon¥elr. 7-Canal,8-others




Charsadda(1950) ot

(33)

) 1 feet= 0.348 » §eho!d= 6.5 (persons/house)

Tnurdate Deplh{a) ot Baes Hietd | Peak Flood Levellel.»} "~ [ Tnundaled [uration{dwys) | Tolal(1998) 13[Damaged Kunter ] Erosion | Bank
§923F 1988 | 1932] 1955] 1935] 1957] 1929 1988 1992 | 15951 1996} 1997 * 29[ B8] 92[*95[ 96|’ 97|Fopulal] House { year| Crops |Live-|lous|dea] Civil or Prolect
yearf year fyear|year| year| year| year| year] year | year | year| year ion stock] es | th|consteyel ] SedimentalCozplet
: . (X3 ] wain ion Lion |Jed year

[ F - - -1 - - - - B - - N I IR Al R R ? - - ? ? 7 [REE R T ?
20 I - I T T I A O N 2 A R A N H - EE O B I O A O I ? 7

2N IR N I ST O R - O N [ 2 O 2 (=i Bl I (R 3] R AN S (N S D A O I O I O kR ?
M e - N z . z o r :. DERE DR DA - Tz 7 P . R 2 219121 2 Ty Ty T e
TR ICE BN T I B KERAE TRV KK R "% A I I el e (R S IR SR A R B A I A 1 7
IR IR R R N R R A R R A A N e A e

oo







Table F2.2 List of Schemes Completed as of December 31, 1997

Ilood Protection Scctor Project/Kabul river

Scheme Name of Scheme Completion Cost
No. - {Rs. Million)
CORE PROJECT (TRIBUTARY OF KABUL RIVER) .
N-KN-01-01  |Ilood Management of Kalpani Nallah Mardan o 83.32
Subtotal ' 83.32
SUBPROJ lsC' I (KABUL RIVER) o
N-KR.05.01  |Protection of Agncullural lauds and cml abadlcs of Piari Bala and 1021
: {other villages from erosion/spilling of Adezai River :
N-KR-05-02  |Profection of Banoor Shah and Ajun Qila villages agamsl ﬂood aclion 4.34
o and erosion of Adezai River
N-KR-05-03  |Prot. Of Rashkan & Dalazak VIIlages from ﬂcod actlon of Adual Rlver 5.62
N-KR-05-04  |Protection of wllages abadies ans agncullura] laud of Shahgan agamsl 0.93
- |ftood action of Adezai River S
N-KR-05-05  |Protection of agricultural land and abadics of Mamu Banda from flocd 300
e aclion of Adczai River - -
N-KR-05-06  |Repair aud improvement to floed protcchon work at v:liage Hajlzal at 622
=7 = |ien bank of Adezai River .- ° : o
N-KR-05-07  |Protection of village abadies and agncu]tural lands of Koodal from 10.33
o : flood action of Adezai River 1
N-KR-05-08 -~ |Protection of village abadi and agriculiural lands of Garhi Muhkam - 5311 .
o 7o 1Shah from flood action of Adezai River : .
N-KR-05-09  {Protection of Dang Lakhll v1llage by prowd;ng spur for Hoacl action of 406
i - Y iNasuman River -
N-KR-05-12 - |Psetection of agricultural lands, v:!lagc abadles of Chaudan Gar!n 3.94
: against flood action in Naguman River : o
N-KR-05-14 - |Piotection of houses/culuvated land of Karanal v:llage agamsl ﬂood 5.15
L laction in Naguman River - : ) ke
N-KR-05-15 * |Prot. & extension of protection schcme for village abadies & 247
e Agricultural Jand of Village Jala-Bela apainst flood action in_ - T
N-KR-05-16  [Protection of agricultural land villages abadi/tubewell and road for - © 6.76
e flood aclion of Shah Alam River S -
N-KR-05-17  |Training of River Kabul from Momin Garh| fo Nowshera. |)M0mm ' 35.38
- |Garhi Village, iiCamp Karoona, iii¥Khat Killi ‘ :
- |N-KR-05-18  |Protection of Banda Sheikh Ismail and Banda Mulahan agamsl lhe 5.13
Sl T lerosivefinundation action of Kabul River : '7 |
: N-KR-05-19  [Protection of lands and vr]lagc abadies of Banda MOhlb from ﬂood 20.97
S - action of Kabul River -
N-KR-05-20  |Fiprot. Scheme of village Dagai on Khlyall River DIS“ Charsadda o 6.91
N-KR-05-21 . |Flood protection scheme of v;llage Shah1 Kulah on Khlyah River B 6.88
= - - _|District Charsadda - -
N-KR-05-22  |Flood protection scheme of wllage Utmanzal on J mdl Nallah D:sincl 2.08
" |Charsadda ‘ 3 . S
N-KR-05-23  [Flood protection scheme of v:llagc Adazal on Khlyall Rlver District - 2.01
o0 - |Charsadda i - :
h TIN-KR-05-24  |Flood protection scheme of v:llagc Kba({ozal on Kblyah/Swal chr ' 1.18
o . |District Charsadda ' '
" IN-KR-05-25 * |Flood profection scheme of wllage Mula Khela on Kh:yal:]Swat chr - 0.64
oo |District Charsadda - : . <
N-KR-05-26 = |Flood protection scheme of viltage Bc]a No.d on KlnyahfSwat chr 2.53
N B " IDistrict Charsadda - S T ' L
- |Sub-Total_- SR e ' 152.05
- |Kabul River Total 23537
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Table F3.1  Frequency of Flood Type (Ilydrograph pattern) ai Nowshera (Kabul R.} over 3,200 w'fs daily yunoff,
and Influcoce due to Warsak(Kabul-R} and Munda JI/W er Chakdara {Suat River) frov1 1964 to 1997,

'fypé of Kabul River { Kabul River | Swal River| . Frequency of flood type at Nowshera over 3,200 m’fs
Flood s : .
Hydrograph ) at Chakdara . )
Pattera | 2 Nowsheral atWarsak | or Munda | 64 | 65 | 66 ] 672 | 68 | 69 [ 70| 7t | 72| 73| M | 75
: HAY
Type-A big big | bg jolefe|lo|o} - -f-|-]-]-]!
TypeB - big cbig  frsmad f 2| a2 al )] -] - -l a
Type-C o obig | swall - big : . _0:’ 0 B8 IREF S IR R IS IR PO R B S
Anaius) Malmoes Daily Discharegs at Nowshera (as) 3622 6160 | 4528 4585) ags |20aafn0n 2} - - 2240|4613
{Owur SeasonvMonth) o) F May | Jun Ay | Des | Ja Jun Jal - - | Asg
.T.n;of Kabul River | Kabul River LSﬁ_al_Rli\f:i: © . Frequency of flood t)pcéle\sr_lera over 3,200 m¥/s
Hydrograph N - al{;:_r‘g_:.‘_ar}a : . . .
Pattera at Nowshera | at Warsak oF {\._Ip_nd_a__ L I I Y B0 | 81 [ 82| 83| 84| B5| B6{ 87| B8
Type-A . | . big ig |.obg-|t)-fo| |- -[-]-fel-|-]-]0
TypeB . big ' wati. Lo f - 3| - - -0
Adnual Maxloura Dafly Discharege 21 Nowshera(n®s) | an3f2es3fasm| - |25zl aess| 2159|2739 [ 3,141 2431] 3056 | 2647 [ 3453
‘ T (Ooour SrasorMonth) . Avg | Jul | Jul - Fun ¥ Ja [ Aug | Aog | fun | ol | Aug | Jun | Tat
Typ.e of Kabul River | Kabul River S::\fal River S Frequency of flood type al Mowshera over 3,200 m3/s
Flood ... : "':':é'h‘ Lda - - _ —
Hydrogeaph | =" - e al 1akeara _ : ‘ . Sb :
Pattern at Nowshera | at Warsak Lo M,"Pd_"' ‘89 90 vi 1 92| 93| 94| vst o] 97 9.3. o Tolad
Type-A | “big | o big . ] 1 - . olo - - . 3 (11%)
TypeB - | big . | . vig Cwmatl | - [0 f | e -] -] 20 (1)
T T R e I R R R N N R N 50!
Annuat Maximum Daily Discharege at Nowshera (m’/s) 24731 236§ 4173 | - < 33anj40y -
- (Occur SeasonfMonth)y -~ - mt | May b dun | - S -
A ; y
R . §
i i i
[5] B =1 a
4 2 2
A A . B
L ; . Nowberglbat)

: M Wuu.l(‘!u.-r] . .
—-——”/\"_‘*F~ Maoda (Fra)

= . .. S
LN Ll
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Table F4.1 Comparismi between Flood Discharges at Warsak and Munda H/W

B - o 3 D * s
: Date of |  Warsak M.undallfw | Percent of Fiopd
No. Flood - (Kabul. River) | . (Swat River) © Munda Q "I‘ype.
- Occurred W M ' =M](W+M)
1 [16-Jul-88 1,392 1440 50.9% C
2 |24-Jul-88 120 1,698  58.6% c
3 [3Lu180 1,183 1440 54.9% A
4 [2t-Mar-90 482 1811  790% c
5 [21-May-01 - 2,046] 1238 37.1% LA
6 |1aJuro1 2,536 C1440]  362% A
7 lo-Apr94 605 1811  749% c .
8 [02.Jul-94 - 2,054 1440 412% X
o |mios - 2,078 1003 33.0% c
10 [15-5u1-94 1,737 1o} - as3% c
11 |1-Augod 1,272 1023 446% c
12 |25-Mar-95 55| 1,3%6] _70.6% A
13 |19-Apr-95 968 1,023} . 514% A
14 [26-Ju1.95 ° 1,861 1336]  41.8% ¢
15 [04-Aug.95 130 oo 435% A
16_|05-Aug-95 1,436 840]  369% A
A R ~ Average= 50.0%
*1 - Date of Mlood occored s th date when poak discharge occurted i Munda leadwork of Swat river for
_ the floods over 2000 m ’/s at Nowshera station. : ’ : )
© *2: Daily discharge (Source : WAPDA)
+3: Daily discharge (Source : Irigalion Dep NWI'P)
a: =(Munday(Warsak + Munds) '
*5 ; ‘The type of Nood over 2000 mYs at Noushera s!atlon

T)pc -A: Mun_da-ﬂopded Warsak=flooded
Type-B: Munda=not flooded, Warsak=flooded -
© Type-C: Munda=flooded, Warsak=not flooded




Table F5.1 Flood Da'liiagc Estimation for the Flood Affceted Area

#e
S - {CCA(%)| CROP : . May June July August
11.8 Maize - Yield Loss (%) .- - . 30 40 - - 50 100
Damages/acre crop (Rs) ’ ) 1,314 1,314 1519 1,862
Damagesfacre flooded (Rs) . 47 621 90 il
1.2 {Fodder ~ |Yield Loss (%) - S 8s| - s s 58
: Damages/acre crop (Rs) o 3,070 3,719 4214 4,770
Damagesfacre fooded (Rs) - 3| 38| 38 kY|
46.6 |Sugarcane  |Yield Loss(%) - : C 60 50 40 - 30
' " |Damages/acte crop (Rs) © 67917  6985|  I82f . 8,957
Damagesfacte flooded (Rs) . - |- 1,809 1,628 1,458 - 1,252
02 |Ochards  [YieWdoss(®) - - 100 100|100 100
Damagesfacre crop (Rs) - 16,281 16,281 16,2811 16,281
Damagesfacre foded (Rs) R B ;3 33 33
093 |Vegetables  |Yield Loss (%) . - Cw0f - we| o weo| o 100
: : " |Pamagesfacre crop (Rs) . 8,049 8,049 9486| = 9974
Daniages[acte flooded (Rs) s s sefl - 93
© 09 [Pulses Y.etdLoss(%) o b wefcowe0| a0 w00
: Damagcs!acwcmp (Rs) - ) C2811) 2811 3,703 © 3,714
Damages[aﬁc flooded (Rs) 25| o0 asy 0 33 o0 33
. 384 [OtherArea  [YieW Loss(%) - el e ol e
' (Un Culuvalcd) Damagv:s!ac-rcuop(Rs) o SR ) R 0y o
[)amagcslaneﬂoodcd(Rs) _ ool o el e 0
Total (%) !
1000 . - : : : .
Total Damages/acte feoded/month (Rs) - °. o DR 2,109 18585 - 1,790 1,662
Flood Occur Frequency from May to August -~ | 1% - - 26mf a4 o 19%| o 100%
_— R R : : : : . Expectncy
oL e T : R _ _ - (Total)
. |Total Weighted Daptages - (Rsfacic) - - Lo s o esay o TS| 316 o 1,796
' ' S Rsmay o L s 119 1891 . 780
© Notes: - : - : .
1 AR Y:etd !oss eshmalesbycropby mon:h rel‘ecl estimates derived for each crop aomrdmgly o ﬂood
g dcplh owr09 m(3 feet)and 10 days runof[peuod
2 : Damageslaac reﬂect net potcnl:al ﬂood ]oss eshmatcs by cmpby month as detal!edln PIc—F/S réport - - .
¢ where yield loss is not tolal damagcs reflect net loss in moome(losses mgmss re\xnuc lcss L
sanng m hanestmg, lransporl marketmg and amsans) S
i 3. 7' s ) Lsnmates are“enghhd acoordmg locmppmg patlem wnhm lhe ﬂooded area.
4 .. NEEE Totai damagesjacre ﬂooded areasummahon ol‘lndmdual crop damagcs
"5 . ’l‘otah\eightcd damagcs reﬂecl lhc probablmy ofthc ﬂood occunngm May (0 ll)

) Jum (0 26), July (0 44) Augusl (0 19) mlhln this reach

) C(‘A Culhvab!e Cummand A.rea o




Table [5.2  Village Wisc House Ilold Size Observed through Site Survey

in Junc 1998 and October 1998 3 _
_ Household Srizc = 6.5 (PersonsfUnit Ilousc)‘
s.: location : Lar:j o - Total(1998) 1 vinage ﬁzzz:)rsrf
No N E Use Site or Village Populati House Area Village are
o | - " e " on. (km2) ([lousesn_\'mi)
25134 17} 47.1) 11} 391 10.1] 1 [Tangi 8,500 | 200 4,250
“a0t3a] 9] 0s0|71|43] 408] 1 [charsada 40,000 | 6,154 315 1,893
0laa| 2! 420|711 se] 308| 1 Nowshe;a(k;lan) 1so00| 325 4615
' AVERAGE (CITY AREA) S - 3,586
1t 34| 13] 255 71| 34] 203] 2 |Shabqadar City ‘ 100 0.75 133
2| 34| 19] 199] 71} 35{ 20.1| 2 |Abazai | 20,000 o
3| 31] 17| 0s.9]71[36] 589| 2 |Tudandai 180 | 28 0.02 1,231
5134 8 019 n _4_1 ‘36.5 2 |Sardaryab village : 40 0.02 - 1,778
10] 31| 11| 104]71[30] 590/ 2 [Amba Dher ] s 0.25 2,000
—13 .:M 14 7117 71138} 069 2 [Mathra Purana ] } 7 500 0.10 5,000 -
14 ’l] 13{ 03.3} 71{39| 09.9 2 }Kharahe Dispensary - - 0.25 -
15024 13] 264} 71] 37| 499] 2 |Bacha Garhi - _ 250 | 015 1,667
16] 341 12| 08.4| 71| 36| 05.3] 2 |Kangra _ : ' 1500 | 050 _ 3,000
17,34] 10| 27.1{ 71|39} 04.7| 4 |Sandasar | : | | 100 2.7;# g
18] 34| 18| 51.8] 71{ 34} 3221 2 [Solgharhi | soo h
190 3a] 17} 07.0 71| 35| 42.4] 2 [Sadar Garhi ) 100 0.06 1,667
20034} 17] 102] 11| 3s] 4as] 2 [Kotoeai o 1,000 | 154 0.40 385
21| 34| 17] 57.7) 71| 35} 90| 2 |Betamos “ 1,000 | 300 0.04 7,500
2| 34] 15| 11.4] |37 153] 2 [Mandezai ) BE 2 o
23| 24| 15| 431 71|35 187] 2 Nozar Garhai ? ?
21| 24| 17] 28] 71| 36| 410} 2 [Mianwali @ | 02 00
26| 34| 15| 15.0{71] 39| 13.1] 2 |Mirzu Dher s00 | 025 © 2,000
271 34| 14| s04|71) 38| 57.7] 2 |Garhi Dildai Ti20] 01s | 8o
28| 34| 13] 113 11| 0| $19] 2 [Tarmab 3300 | 800 044 1,818
31| 34] 7] 50.4] 71143] 38.6] 2 [Shahbra o Fao | ous | 2667
3| 3a} 10} 155} 71| a1] 275 2 |shaikhan : | w0 | oos 3,200
aal34] 1| 473 nlat] 109 2 [rawakatte : N 7
“aala4) 12| 195] 71] 40| 120] 2 [Shahai kulali ) 200 |~ 008 2,500
]3| 3| a2l n|a6] 574 2 {Meniv Banda o 3,000 1.00 " 3,000
137 34] 13| 08.4] 71| 39| 106 2 Khamkaioigfcnsary - 400 | o020 2,000
ol L - - 2 eteke 120 | o016 762
AVERAGE (LOCAL VILLAGES) ~~ . - . .. .1 2835
- Note:

*1  Serial number ; refer to Table F2.1. : : -
2 [and Use:1=City,2=Village,3:=Paddy,4=Farm_{‘icld,5=forcst,6=Grassland,7,Wilderness,8=oyhers -
+3  Houschold Size : Charsadda 1980 from NWFP 1980 CENSUS.
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Table 1'5.3 Damage Houses Ratio for Total City/Village Houses

Cily Village

Tangi Bela No.4
No. of ‘Total Village/Town Houscs 8,500 300
No. of Total Damaged Houses in 1995 403 60

Source : “List of Flood Affectees of Village (translate from Urdu)”,
Head Vernacular Clerk (HVC), Dupty Commissioner, Charsadda.

Table F5.4 Damaged Houses Due 'To Flood/Rains in Charsadda District (1995)

No. of Houses No. of Houses Damaged
Year Fully Collapsed Partially Damaged House
Pacca Kacha Tolal Pacca Kacha Total
(Baked house) |{Unbaked house) (Baked house) |(Unbaked house)
: No. No. No. No. No. No.
1992 S ~ 100 299
1995 3 255 258 4 1,979 2,278
1996 1 119 120 35 429 584
1997 4 71 75 24 35 134
'95-97 27 148. 151, 333 998.7
Average) 100.0%

Refeicnce :

"District-wise details of Losse-s/'Damagcs'Caused by Flood/Rains in 1997", Provincial Relic
Commissioner, Board of Revenue, NWFP" .
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Table F'5.5 Damage Cost for Houses

Housing Cost per unit
. © - Unbaked (Mady House{Kutcha)
- Baked (brick) House{Puora)

Area Density of Total Houses
City/Town (Urhan) areas
Loxal Villages

Damaged Houses

Damage Houses Ratio for Total City/Village Houses

City/Town (Urban) artas
Local Vittages

Pally/Fartially Damage Ratio for Total Damaged Houses

Fully Collapsed (Destroyed)
- Unbaked (Kutcha)
- Baked (Pucca)
Pariially Damaged
- Unbaked (Kutcha)
- Baked (Tueva)

No. of Damaged Houses
City/Town (Urban) areas
Fully Collapsed (Destroyed)
- Unbaked (Kutcha)
- Baked (Pucca)
Fartially Damaged
- Unbaked (Kutcha)
- Baked (Puvca)

Loca) Villages
) Fully Collapsed (Destroyed)
- Untaked (Kutcha)
- Baked (Pucea)
Pariially Damaged
- Unbaked (Kutcha)
- Baked (Pucca)

Adjusting Conversion Factor for Damage Levels
Puliy Cotlapsed {destrayed)
- Untaked (Kutcha)
- Baked {Pucca)
Partially Damsged
- Unbaked (Kutcha)
+ Bzked (Pucca)

Damaged Houses Cost
City/Town (Urban) areas
Fully Collapsed (Destroyed)
- Unbaked (Kulcha)
- Baked (Pucca)
Partially Damaged
" . Untaked (Kulcha)
~ Baked (Pucca)

Iocal Villages
Fully Coltapsed (Destroyed)
- Untaked (Kutcha)
- Baked (Pucva)
Partially Damaged
« Unbaked (Kutcha)
-Baked (Pucca)

Kow
3,586 housexkm” n
2,515 houseskm’ “

5% damapes of Total Houses *?
20% damages of Total Houses *2

14.9% 3
DMz '3

B1.5% 3
1.3% 3

170.0 houses/km’
257 houses/km?
25.3 houses/km’

0.5 houses/km’

1443 houseskm’

133.6 houses/km®
5.7 houses/xm?

£06.9 houses/km®
76.6 houses/km®
75,3 housesfkm?
1.4 houseskm®
4303 houses/km®
4113 hcutcs’kml

16.9 houseslon®
51,200 Rsfunit bouse *5
231,400 Rs'unit house "
100%
100%
0% 6
15% s

1,292,100 Re/km’
105,100 Rs/km’
2,326,600 Rskm’
2,129,600 Re/xm’
197,000 Rs'km’

2,855,000 Rs/km?
313,200 Re/km?
6,936,300 Rs/km’
6,349,000 Rekm?
$87,300 Rs/km’

Note:

Bated {Pucca) Fhouse defined 43 one whese. the outside walls a7¢ boonded with cement usbaked (Kutcha) Hhouse is made by mad

‘1 Estimatedby the results of Bocd dasuge Geld son ey on Fune & Octobes 1998 by JiCA Study Team
-9 Ko.of damaged bouses at Taag{City) and Beta No.4 (Village) ca 1995 Fleod Dara froa "Eist of Flood
Affecices of Village {ranstate froc uldo)’, Head Vemacular Clerk (HVC), Buply Commissione s, Chassadda.
3 Ditails of flood damages of Chansdda DRsuict, 1995 -F7arerage, soarce: "Disrici-wise detaits of LossesDamiges
Ciused by Flood Rains on 1995,96.97, Prowingal Relicf Commissioner, Board of Reveave, NWFE” .
4 Unithousing cost for baked (brick) house af the Swat riv er basin was shown in "Matilta o By éropower Prcject FrS 6 nat repor™,
(vl 3, Emvirosment] Asseszment, Feb 1996 GONWER, Sathad Hy del Destlopment Organisatica) which was 0.2 miflion.
Forthe estimadon of the 1959 peice, the method of increasing 1996 pdce by wing trend of rafing cost from 1996 10 1999.)
Estimated ueit house (Pucca) cost §a 1999 price Is 260,000 R, Uni1_howe Adjested by Contersion Factor =0.89.

'S Laithouse root of Kutcha (oobaked homse) is esSmated by 1992 price of Rs 10,500/ enit for Kzich kouse and R A7 50 enit for Pucea how

{1592 unit houre cost “Floed Brotechion Stewe Projeat’, GOP Federad Roed Commission beapat HalzwZolet EBdsacniatesy

' Based on "Technical Staadard for River and Sabo Worka", MOC, Japan,
the damage radfio of properfies for houses (inundadion depth aboy e the Goor50-200wm, glound Hope: 1/1000-1/500, ta3e=0126-0.306)
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Tahle F5.6 Road Inventory Correcied Up To 30 June 1996

Leneth in km

Administration Black Topped (Asphalt Paved] _Shingled (Gravel road) Earthen (Unpaved) Total

{District) Aclual converted Actual converied Aclual converled | Actval | converted
Peshwar 319.530 662.004 46.121 57.590 - - 365.651 | 719.594
Nowshera 334544 538.560 49.890 59.870 - - 384.434 | 598.430
Charsadda 378.264 660.697 - - - - 378264 | 660.697
Tola 1.032.338 .1,861.261 96.011 117.460 - - 1,128.349 | 1,978.721
Sorce: GONWFEP, Comniunication apd Works Depattment, Chief Engineer Central Design Office, Peshawar. {Dhala corrected in Jun 1998).

Density in km/km’

Administration] Area |Black Topped (Asphalt Paved] Shingled (Gravel road) | - Earthen (Unpaved) | Total

(Districl) (kmz) Actual converted Aclual ) converled Actual | converted | Actual converted
Peshwar 1,182 0.270 - 0.560 . 0.039 - 0.049 - - 0.309 0.609
Nowshera | 1,823|  0.184 0295 0.027 0.033 - - 0211 0.328
Charsadda 996] 0380 0.663 - - - - 0380 0.663
Tolal 4,001 0.258 0.465 0.024 0.029 - - 0.282 0495

Note : District are2 from "Impodant Districl-Wise Sosio-Economic lodicators NWFP. 1995& 1996", Bureau of Statistics Planning,
Environment&Development Dep. GONWFP,

Table F5.7 Road Damage Factors

.  Densi ; L Repai) | Adjustfd
Type of Road Deusity  |Damaged Density|  Unit Repair dyusting | Damage Cost
o _ | Conversio |
(km/km®) (km/km’) (CostRs) | nFactor §  (Rsfha)
Metalled Road - 0380 ¥ 0083 518,100 0.89 244
Unmetalled Road 0.178 @ 0089 90,915 089 -2
. |Road Drainage Factor - - - -

* Adjusted by Conversion Factor of Rs. = 0.89
Re[ (l) Deasity from Charsadda district June 1996 converied mad density. _
* (Setce; GONWEFP. Communication and Works Depanmenl Chief Engineer Cemra! DESlgﬂ Office, Peshawar).
(2) "Munda Dam Mullipurpese Project, Pre- Feasibility Report”, IRR NWFP, WAPDA, NESPAK, November 1992
(3) Information from High Way Division Charsadda (1998). ' :
(&) Based oa emnon{ic survey results by Munda Dans HCA Suldy Team.
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Table I'5.8 Flood Damage Factors

Flood Damage Factor for Innvadated

Class - : - Each Landuse Arca
, [Rs/haj - [Re/km’}
Crops S a4 443,900
anateilousmg _ _ | : ) S
in Cll)flO\\'Il (Urban)arcas _ '-_37,2;48 3724 800
inLocal Villageareas | 150045 11,104,500
Road Linkage ~ | 2s o 2860

Other Di.rect Damages -~ 30% b - - :

ludireciDamag&-é BRI, S T -

Note: . ’
'l Oiher direct Ioﬁ mcludmg damsgcs to irrigation channels and ka!hzs,h\&s!ock stored grain,
electrical distribution system, telecommuaication, ete. zre esfionated a%ummg aratioof - '
crephousing/road damages to total direct damages of 1:1. 3 '
2 Indirect ¢damages due to suspension of irrigation supplies. ard traific aswillas the emergency msts,
- associated with such a flood irctude econemic and physical Im!\ages are estimated a1 209%
- of the tote] direct damages within the flood plaia area. - © - : i
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L] r l
Fable F6.1 Flood Inundation Area (km’)
1929 Flood
Land Use
N ¢ . B River | River arca Inundated

e O . el are.

. Cultivated [Orchard or] | Wasteland Area
River e Sizetch srea (Fir)| Green area Village | Town'City (et uced) (St'nface (Flood Gon2)
1o Nood . Water) Area}

: . : 1 2 3 4 5 [ 7 Total
xa’g‘;‘:‘&“"r‘g‘:‘;j@'m iieoo] + 0o0) * 353s) 650 18875
-~ [Kabut Rivet from Waresk Damfo. 5| ERVSON IRETO EERON B

. |Infience Bing of Swat river backwater o B 000 2301 N1 1000y 2723
| [Kabid River from Influenis o ¢ (8 SRR IETPYYY BEP! Rt
W Lt ver backiviter ta conllue 19.00 7000 . Q.00 2123} 200 11250
?‘M "r:c‘:‘wﬁifo““i:’:f""""’ 028l .98 . 6s0] . 33.25] 2600] 16925
Total 396.25 1.25 90.00 15.25 . 200] 141050 41.50f 69175
1595 Flood :
Land Use "
s Inundat
pme et outratedforchardon] L A Wastetand | s
b srea (Firm)| Orecnares] VI8¢ JTOMOR ey} SiBee | € (kn2)
to food . S X T Water) Area)
Total
95.75
145.50
91.2%
105.75
Total n3s0] wrs| sasel . 3sol o osas] a13aso|  asas| as2s
Normal Year Flood R
j .. Land Use
. T : - Trundated
Nameof oo ’ - : - River }[Riverarea
g : o Cultivated | Orchard of ) ) ) Asea
River due . Su'elch o area (Firl| Green area Village | Town'Ciy ls':nﬁu {Flood (2
to Dood .- . Lo Water) Area) g
- 1 2 3 ] 5 7 Total
; ) 2 3 5150
7200
50.75
64.00
24425

Land Use B L

: )fa;medof . h Cultivated | Orchard or Vﬂf. . ’C Wasteland (::f: Rh'cl:::;a Ara

" [River due Sl area (Firm)| Greenzrea| &0 |°* bod (notusedgy| “oar2c® ¢ (m2)

to flood S SN ) K pe Walzt) Area) .

1 -2 Tolal
34.00
- 49.50
29.00
£3.00

165.50




Fable 6.2 (a) Total Flood Damage Cost of the Swat River Flood Plain Area ("A")

1929 Fiood
Floo dsrmsge :  Eand Ust-\"’lsc_[nund.nedArca‘{km") : . _ _
Ctass Fagor | Qubwedues | Obuder |y | Ty [ | RO I ot bama oy
(Rek} | - 11975k 0.00km? 2075%m2]  600km2] . OOGmI| | 35.75kn sscz|  (Miition Rs)
Crops 443,000] Rs.53,157,025 5316
Private Hoﬂ.u-'h;ng _ : o E . 0.00
in CityfTown (Urbany areas '3.754‘ 800 Rs.22,344,800 n3s
inLoct Villsge areas | n wisw _ : Rs20.418375] 230.42
Road Linkage . an6) Rsasmaae rs0]  Rsssaas|  Retessss Rs0 413
Crher Direct Damages 305 '
Indirect Bramages 20% 2
995 Floed
Freod damie _ Land Use-Wise knundted A:ca’ (ke . . ]
cass L0 it B orstnlll INERCTRNN B RSV Dot Ratetoil it PGt
Reke®) | 4800kra2| . Dockma] i s0bmkmd] - W30k - Coovkmef 7 2975km2] - 6.50km2 (Miilicn Rs)
Crops © 443,900} Rs21,307,200 2131
Pr.i_\a:c Housing : . . ) : : R _ (!.C_lO
mCi!yfro“n(L‘rbanja:eas : 3.724803 ) o 155,557,200 _ 559
i Loval Vitlage areas u Tors00] B AT 111.05
Road Lirkege Canteo] Rossiesr] 0 meol  msasisr|  Resanze] o Rso 163
Grher Direct D_;mges" 05" e i - 4188
Indhcd.Damages' . e *
Normal Year Flood
. Flocd dunie _ B Land Use-Wise lnundarcama(km‘; — A : 7
Class BRI Bl Bl IR IRV ot oot il e oy e S
[Refkn] 2t . g00end] [T adskaef  Tosoemy] o pookma| [ 2828kma| 1S 7skm0]  (Miien Re)
Crops 443900] Rs8,545,075 : .55
Private Housm ] : ' L 000
mc’n)f'l‘mm{l’rban)are«s _:_%.724.?.:00 o Rs.1,362,40 L 186
In Lecal Village areas i, 104,500 _ _ ReALGASIS) . 6t
Roxdlinkage Canten]  Rsse20%5 Reo|  Redoss9|  Reliom RsO 066
Other Ducd Damages ‘0‘} - Lo . N : ) E
Indirest Darmgc& 0% b
" No Danage Flood " .
F[tbd d.amzjg - : : . Lmd Use-Wise Inunda!ed Arta' (hn!) — . ; o o
o T [T ] s [ e [ v [P g |
(Retkt] otowz| - ooow2| - 00okma| - 0ookma| ¢ oookma|  2nasker] C saskmd| - (MilionRs) -
Crops - ~ 4900 Rs.0 ‘ 000
Private Housing ) [ ._ R ) . 000
in City/town (Urhan) areas :-;._%:_724,890 ) 2 RsO - 000
mh.val\ﬁl!agearcas 7 ll;lﬂ-i.@ . ) .‘ Rs.0 ) o -_ 0.00
RoadLinkage - 28180 RsO T Rsg * RsO “Rsal - Rso " 060
Other Direct Damuges % * . . o . 0.00
[nd::ed Damages 20‘1- * 0.00

Note;

" direct damages of 1:1.3.

*1:0unt ﬁud koss |.‘lim5'5dzmx=d [ lmgz‘mad‘arirh ad hﬂns Linevieck, n«zd;n.\ :!ennnl di;n'buhon x) i1r.1|, kkmmmmaum, tie e esnmkdusmm‘g a nboafuop'hmvgmddamagu o lonaf

a2 Indicect damages due fo sinpeasion r( imigation ;uppl.u axd n-ch st mell s e :rnkrstm‘y <\xl&, associared withsacha ﬁood ml’Jde !comm:c r\dphnnl Knhgcs m nt.ma'zd al ?‘}n c(h Iom &rcd dzwcx my}n .

e flocd plain area,
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‘F'able 6.2 (b) Total F]ood Pamage Cosi oflhe Kabul River Flood Plain Area ("B-1")

1929 Flood
Flood dunoge Land Use-Wise Inundated Art‘?ixmz) : -
Class . : Factor m"l‘}'::f)“‘ g:’::’i: Vifage ToxnCity “”:ifg st R“‘{(f:';'“ K'"'K:;;'w (n;;‘;::;:;m)
(Reke] 128.75%m2 1.25Kkm2 40.00km? 0.00km? 250am3| | 47| | 1000km2|  (Miilion Rs)
Crops ST #4500 Re.52,152,128 : 5718
Private Housing ) . . 000
in CityfTown (Ubemyareas |-~ A724800] : Y RO} o 000
intocal Villageareas | 1,104,500 : Rs 444,180,000 o : ' ' _ a11.18
Read Linkage -~ - " 38160} Reagrssss] | Rs35200 Rs.1,126,289 RsO|  Rs.70,309 ‘ : 486
Other Direct Danages 30‘}7:‘1 B 7 ’ . :
Indirect Damages : 0% *
1995 Fiood
_ Flood daroage |— _Land Use-Wise tnundated Area (k) : _ e
ST T sl Bl B BT Rl el o i Pt
Redm®] |7 7nSomme] 25k o aadskma| L 00okma) 0 askmd] atoaiz| 0 7%k (Miilion Rs)
Crops Rs.31,718,850 : S o - . ) . C O3
Private Housing ) ) o 0.00
in CityfTown (Urban) areas |~ : A : : . Rs0 L : o o0
inLocal Villzgearess - | 72 11,104500) N geassamers| o | : : : 258.18
RosdUsage | - o 28ice Rs2013421]  Rs3s200]  Ressazua| o . meo| | measasol - T s
Other Diret Damages 305 I ' - = o 27.80
Indirect Darmages 200 | - o S [ IR A o b e
Normal Year Flood
Flood damage |—— . © Land Use: ’lsclnl-.md.a!thea'(h.'nz) - . L
s | e O '2‘2’2’:‘.“_-5: v | Temmany [ | R Y (P Damaee Cosy
[Refasl] |- 7 16506m2] - Cosokm2f Cazsm| o ofokmd] L resked]  Azsokm2{ T 7.00%md (xxiii:fonks.)
Crops .. 00| Reza2easol oo T T Cad )
Private Housing _ o ‘ o . _ ' ' : ' : 7 000
in Clty/foun (Ubamyareas | 724800] RN R IR Y B o e e
inLocl Villsgeareas © | “aniosson] ST Reanaosaas] o B : : 47.19
Rozd Linksge R R 23160 :P;s.46_4.6.’-6 . Rs.14,050 Re119,679 Reo]  Rs3s200 s i ) ; 063
Indiredt Darzges - 20% " o ' - L o ' . o T
No Damage l'lood
et Hooddamagt ‘._ 3} . - Land U “Sclnuﬂdlu‘df\ftav(m] - — ‘ . o
B e e e R ol e o e e
(Red] - |7 Oookm2| . DOGkm2] 7. 00Gkm2] 0.00km2 ootkm] = 42soxmz] 2.00km2 (um;mks)
pvatebloasiog - | e A , o L '_o.oo
LaCiuyffe«m(l’éﬁén)areés G TE ] o [ B b mso) s S R B : o
e mlmal\ Wlage areas ll!O#SOU R S e rso| SR I N : L0 _ e
C Rodlinksge - 0 f 0 28160 Scmso Lo me] o mso| U Rso IR Y1 RN : > om
i% e R N R SR R B o S . .
41+ Goer et Bt mrlxifgdlm,gulcmr‘_;umchw:sam!)(.l"ulnumct,shrdymne‘tdnca!&st.l'monsyshm.Ir '- .!iur\‘:lr_ .f;_ cated oo |nhudﬂgphm|rbr\xd&msubm

drec demages of 11, L
2z tnSired darsiges de ko ws;vrmamdun;a&m :Lpguu l-d hfﬁc a1 l.:n 1) 1.': emeiELOy nsb. wsoriat d wuh mds [REE T ﬂad: tcononic and p‘;smll r&lys ae nh-mred 81 4% c(r}ve kh! dreddm:gu N!lh'l

fh!fkudphna 29
: FT18



Table F6.2 (é) Total Flood Damage Cosi of the Kabul River Flood Plain Area ("B-2")

1929 Flood
Flood darge : 1.and Use-Wise lnundsted Arez: o'y _ . :
s Fator | Oimedwen | Ortuden | v g e ] et b ot
|Rskn’] C6ATskem2| L 000km? 19.00km2 0.00%m2 000 - 2hTsKn2 20000 (MitioaRs)
Crops . 443,900| Rs 28,293,625 ' o 2830
Private llousing T 0.00
in City/Town (Urban)areas | :'3,724.500 . Rs.0 0.00
in Loval Vitlage areas : '11,'16#,300 IisAZJO.QSS.SOO 210.§9
Read Lirkage oaae0] Ren,795,183 rso] - Resas0s Rs.0 ReO 2
Other Direst Damages 30% ™ ' 7243
Indirect Damages 20% "
1995 Flood .
Flood dyrage - l@ Use-Wise Inundated A:ea' km%y : | - :
ciass R | O | e | e | memay | T R ot Do Con
(Reknm?] § v 52000m2] - 0Stkm2| i 1s00km2f o QoCkm2| ook} 2275km2 T a00km2|  (MiitionRs)
Crops - §43,900] Rs.23,082,300 L2308
Pﬁ\atc}bu.;lné . : - 0.60
in City/Town (Urtanyareas | f::\',?'zd'_g.m . Rs0 0.00
in Locat Village areas 1 anes00 O] L Ersaesssnso 166.57
[Ro=a U::'-.kage ' :‘25,1:6_«') Rsn464306]  Re14080) | Rs422.306 Rs.0 “RsD 190
Other Direct Dareges 0% : : o ' o ;5747
Indirest Damages - ' 'm"
- Nonal Year Flood - .
Flood damage |— . : undllse-\\jghlmzchcai;m’) ' —_ .];. : FERACE
Ciass Fader | et | O | v ] Ty | T Ry | oo Dumaes et
[Rs¥m) 7 18.75km2 0.00km? 3002 000um2| " oockm2} . i270tkmd] - - 20062  (Miilion Rs)
Orogs . © L 493000] Rs8323,125 ' B X
Pﬁm!:Housh;_;, o 0,00
in City/Town (Uibar) areas |~ 3,724,800 A Rs0 000
in Local Village areas 11,104,500 Rs 33,313,500 B 2331
Road Lirkage _ - anada]  Resaress RsO Rs 81479 RsO Rs0 04t
Other Direct Darnages  20% ' ' ' ‘ ERNYY
tndirect Damages © 20% 108
No Damage Flood -~
Fleod G | vatedarca | Onch ;4« N mus"_muhwwh::g::& not | Rives ur!ace x.:\- cea (Floed| ;l'éa!.l.,o i
Cla.ss_ F.acto_r . [}';;m} ‘ G-ru: ares | Vilage ‘-_f_e'i-‘_u_'('“y : -\.-sed)( 'W(as'tu) B V::t:; (ﬂocdDm::::'.‘osl)
: [Rekan) B T B oockmz| T ookm2] - 060k zioc'yx!-;ﬁ = mmmz :él%ilibn Rs}y
Crops a0 Rs ' ' ' . Lo a0
[private Housing : ._ : . O:bO
in City/Town (Uthanyareas | ";,_'72'4,806 ‘Rs0 000
in Lacal \ﬁllage'a:eas, 11104500 Rs.D S 000
Rosd Lirkage 23,160 Rs0 " RsO RsO Rs.0 Rs0 . oo0
Other Direct Brarmages mq B . :QL!_)O
Indiredt Dumges - 206 0.00

Netex

1 1 Oter dirtd ks including damagts 1o irrigaBon chaarls osd Kattes, Livestock. shored grain electicat niszrmnim.::.sfcm tele Commaricatioh, €k 4:¢ estitoated ut.\_mu'rg 1 ratio of crophousing Tosd damages o Solal ’

Ertcl damages of 113

the Pood plainaiea

F’]I“]9'

+2 5 ndizec damages dut 1o pmpeision of imgation sopplics and tnffie at well a3 Pw emergency costs, associated with soch & fiood include economic 4nd gy sical linkages dre estizalzd at 20% of e lolad &rect darmages #ithin

@



Table F6.2 (d) Total Flood Damage Cost oflﬁc Kabul River Flood Plain Arca ("C")

1929 Fi

ood

Land l'sc Wise lnund.,:cd Arga (ki)

Flood Gmage Culfatedazea | Orchardor Wasteland (oot | River {Surface IR&\'u area (Flood Tota! Losses
Class Fador (Fim) Greenarea Vmist Twm G"' used) Water) Arex) (Flood Disnage Cost)
(Rekr) 8400km?f - 0.00km2 1025km?| 9252 ssmem2)  axsew|  2600kma]  (Mitieams)
Crops 443,000] Rs.37,287,600 312
Private Housing L 0.00
inCity/Toan (Utban)aress | . A724.800 Rs. 34,454,400 3445
in Local Village areas 11,104,500 | Retneies| 1382
Road Linkage 2, igo Rs.2,365,418 Rse|  Rs288637] Rs260.478]  Rs123038 310
Chher Ii)ired Darsages  30% N -
tndirect Damages . 200 "
1995 Flood
Flood nage |-— Land Use-Wise nundaled Area (k.rf:") : : _
class Faer [ O | o | e | [T N | oot o e
[Rsﬂml’l Cravoowmz|  doookme) UU42skm2| n 2.00km 200ke?| © A300km2] © 22500m2|  (Miitien Rs)
Crops ’ 3| Rs. 18,643,800 v 1364
P:i\—..;le [-Iou‘sing ) .0.00
in Ci!.}'f_l“oun (Urban) aréas Rs.?.—‘_HQ.ﬁOO 7.45
in Locel Viflage aress o] Reazsonias ar19
Road Linkage Rs.1,182,509 " Re0] | Rel9sm] o RsS6319  RsSe3e 142
(uher Direct Daroges  30% - S 2241
Indired Dimages 209 19.42
Normal Year Flood
Flood damage |— Land Use-Wise hu;_,a_ammzc;: (kmh : : o
Clsss Faoer | Ny 3“’:’,‘” v | ety | S | e e o Denegs o
[Rsku'j “egmma] T oookm] rzsem) . psoemd) Coonsowm| C2300km2| 20002 (Miilion Rs)
Crops i 4000] Rs2.996,325 am
private Mousing. | T 0.0
in City/Town (Urbanyareas | -~ 3724800 Rs.5,587,200 559
in Local \ﬁtlag’e areas “7 1,104,500 Rs.12,830,625 _ o 1333
Rood Linkage Tagae0|  Rs190078 Rso) © Rsas200]  Rsd2240]  Rsa2240 03)
ORber Direct Damages %" ‘ ’ ' o _ 5.53
Indirect Pamages 205 " 592
No Damage F!ood
Flood darnoge : Land Use-Wise Inurdated Are.? (kra’) : : o
Class L R Eff:’i:’: Ving | oty | MR | R [0S i umege o
{Rsom?) T ooming] - o00wm2] - 000km2f 7 060km2] . 0.00km2 A30Fem? 2000km2|  (Miition R;.)
Crops ‘ " 443,900 - Bs0 0.00,
Pn\ae}lousmg ) : _. B . . 0.0,
in City/Toun [l'rt\m)areas . 3,724500 o ) RsO 0.00
ml.oca!\ﬁl]age breas 0, 104500 B - EsO - 0.00
Road Lmkage . 28,160 gsal © mso Rs.0 Rs.0 Re0 0.00
OtherDlrea Damagcs “0% . . 0.00
lnducd Da.m:gcs ’ 20‘,? " 70.00

ho(:

" direct darpages of BLY,

11 s Other direct bost ndwirs d.:mses [~ arnb:non d-a-mm md hl‘m.ln nlcd. skx:d;mn. :kdnﬂ! dlsnt-uum $yslean, k.em—nmntm tlc. aie tstiroated lisum‘g a ratio nrcmp‘u:.:rg roed da-nage: £ lu(ll

2 Inbrect damages dot bo 3 poimicn d‘nr—usabm summ nd lnﬂ'c atwellye L‘: tmﬂ;cmj CosH, uma'ed v-mlsuch ’ ﬁcod ,-r]udz econonic a-dp!pm! Einkages ;¢ estmy :d it X% d'lf‘t Mal dzud da'aagu witha

FTZO
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Table F7.1 Pre Munda Dam Probability of Exceedence Calculation
(WITIHOUT PROJECT)

FLOOD CONTROL VOLUME [Million m*~3]= 0

Return  Probability ~ Flood Peak | Flood Peak " Flood Average  Frequency
Petied  (Frequency) .- Inflow -~ Quiltow Damage © Damage  Interval
' o Discharge -~ Discharge C

. Average
Annual

- Damage .

{Million Rs.)

(Years) : (m’fs) _(m’/s)

(Million Rs) _ (Million Rs.)
1.5 0.6667 730 _ T

730 0.00 E
o - . T 1.00  0.1667
2 05000 COLOS0 050 2.00 ' -

s 0.200_0 2080 2050 8698
10 01000 . 2740000 a0 L 14822 : R
B ' ' ' AT 17330 - 0.0500

200 00500 - 34100507 3410 . 20138

25 0;05'00_ Coae300 60 2_20.3'5'

S0 00200 - 4307 7A370 - . 28328

100 d._o;oo 50100 S 010 T 33749
200 0 0oosO - 5720 39738

S s00 00020 - 6610 Caol

L0000 00010 - 7,280 529.68

10000 00001 10050010050 . 76430 L

" Total Annual A\_jeragé Dzmiage (M:illion Rupees);:-

4439 - 03000 -

11600 01000 -

21087 _ _‘o._méo,' '
) 7"2-751'.3_2 o..oicix.) _'
31039 . 00100
i o
43509 0.00_:40 B
'501-.'34 -o.oi_')i'o"

64699 T 00009

017

504
- 3.1 0
BT
S
0.50

- 0.58

C . (1999 Prices)




Table F1.2 (a) Post Munda Dam Probability of Excecdence Calculation
(WITHPROJECT)

FLOOD CONTROL VOLUME [Million m*3]= 1

Return  Probability Flood Peak FloodPeax =~ Flood Avenage  Frequency Average
Peried  (Frequency) Inflow Qutllow Dniuge Damage Interval Annual

: Discharge Discharge- . _ Danage

{Years) ] (ms) - (o) (Million Rs.) __ (Million Rs.) ~_ (Miltion Rs.)
is 0.6667 A0 e e 0.00 _
_ L . 000 01667 0.00

2 0.5000 1050 © 0.00

_ . 4052 03000 12.16
.5 0.2000 2,050 81.05 ]
_ ' . : 1034 0.1000 103
10 0.1000 2,740 139.64 _ ' R
g ' : ©167.59 00500 838
20 0.0500 3410 19553 . Lo
' S . 20477 00100 | 205
25 0.0400 214.00 - :
; S . 245.59 00200 . 491
50 0.0200 27717 o S
) o . 3437 . 00100 - - 304
C 100 0.0160 331.56 o S :
: ’ . 36156 0.0050 7131
200 0.0050 39157 S :
' B 42045 . 00030 - 129
500 0.0020 467.33 _ L
. . : 48571 0.0010 0.50
1,000 00010 - 52408 L
S : - - 61142 00009 0.58
10,000 0.0001 - 75875 ' R :
Total Antual Average Damage (Million Rupees) - ; 4574
) s - I : {1999 Prices)
Table F1.2 (b) Post Munda Dam Probability of Exceedencé Caleulation
o - ‘. (WITHPROJECTY = . -

FLOOD CONTROL VOLUME |Million m*3])= 10 i - : o
Return  Probabitily  Flood Peak | Flood Peak Floed '~ Average = Frequency  Avenge
Period  (Frequency) Iflow . Outflow | Damage - Damage Interval Annual
. : . Discharge 7 Discharge S o . Damage
(Yeas) - X (m¥s) (@) (MillionRs)  (Million Rs) (Miltion Rs.)
S 1S 0 06667 . . . 730:: oo . 0.00 . o -

R ’ . S T 000 0.1667 T 000

2 0.5000 000 - . o T

S e T 2349 03000 ¢ 705
© 5 02000 46.97 e T
R i 7572 - 01000 157
0 0.1000 104.48 L Sk I
B SR 13164 00500 - 638
20 0.0500 158.80 S o TS
- - 16827 - 00100 T . LG8
25 0.0400 om0 Co
K LT 20943 00200 4.18
50 00200 240.51 U o
S e 26745 - 00100 ~ 2.67
100 0.0100 291,33 o o
oo S 32214 00050 - 161
200 0.0050 CU3sE1E B
o N 38906 . 00030 117
500 0.0020 T 42122 o T :
L : R " 455,70 00010 . 046
© 1,000 . 00010 - 7,280 ¢ T84T L ] R
o T S e0200  00009__ - 0.54)
10000 - 00001 - .. 10,050 - U 7983 SRR o
" Tolal Anoeal Average Damage (Million Rupees) - -~ 33.52

CUFTR




Table F7.2 {¢) Post Munda Dam f’robabi]ily of Exceedence Caleulation

(WITHPROJECT)
FLOOD CONFROL YOLUME [Million m*3}= 20 : .
Return  Probability  FloodPeak | Flood Peak Floed Average  Frequepcy  Avenage
Period  (Frequency)  Tnflow Outflow Damage Damage Interval Annval
. Discharge Discharge o : ) ; Damage
(Years) ' (m’fs) ) (m“fs) {Million Rs) _ (Mitlion Rz} {Million Rs.)
LS 06567 - 1300 e T 0.00 i N
_ : 000 01667 . - 0.00
2 0.5000 C 1050 i 0.00 R o
_ : o : 1042 03000 = 313
5 0.2000 2,080 ¢ TR 20.54 : :
) . ‘ 47600 0.1000 476
10 0.1000 2,140 : 7437 L S
IR . 10060  0.0500 503
0.0500 341000 5 12633 " S
S - o 13612 0.0100 136
25 0.0400 3,630, 145.41 R : '
o ) R 176.19 - 00200 - 352
50 09200 4370 ¢ S 20696 : :
= L o ST B 00100 232
100 0.0100 i 50107 - 25151 o L i
- 28742 00050 144
200 00050 $,720. . 31733 ' o "
- : : T 15500 00030 107
500 0.0020 6610 39267 BT :
: o 42086 0000 . 042
SL000 . 00010 7,230 449.05 - _ : R
T s SR 567.18 - 0.0000 - 0.51
10,000 0.0001 C 1005007 . 68531 .
" Tolal Annval Average Damage {Million Rupces)
S - - (1999 Prices)
‘Table F1.2 (d) Post Munda Dam Probabitity of Exceedence Calculation
o - (WITHPROJECT) . =~ T
- FLOOD CONTROL YOLUME [Miftiox m*3}= 50 S :
Retwrn  Probabilily  Flood Pezk -~ Rood Peak - Feed " Average - lFrequency  Avenge
Period  (Frequeacy) Inflow Outllow  Damage . . Damage © Ioterval | Anouat
[ : Discharge Discharge STl [0 Damage
Fearsy - w0 (') (Miltion Rs.) _(MillionRs) -~ (MillionRs.)
15 06567 . - B0 _ 000 R T .
B 000 01667 . 000
2 0.5000 1,050 000 T : R
s : Lo 000 . 03000 - 0.00
5 0.2000 T 2,050% " 0.00 ) o L
: _ s i 474 © 01000 047
10 0.1000 TLM07 T 949 o e
e T AT 3200 00500 - 160
S0 00500 3410 - 5451 S N
R L B S 6268 T ODIDG . 063
25 . 000 3,630 7085 Lot
Lo o 9856 00200 .. - 197 .
50 00200 a3 CLne26 . - o
§ Y S _ P T 130851 . 00100 . 151
100 0.0100 50100 173.77 Cn I e
: . S Co T 20305 0 00050 .. 102
200 0.0050 5720 213 - Yoo o
L SR ) e R 265600 0 00030 ¢ T 030
500 00020 6610 T So29986 -t oo T
g ) L Lo asr 0000 043
i 1,000 0.0010 2,280 57 Cosssas ot L o
O ‘ Tl 4T299 L 00009 - 043
10000 - 00001 - 10850710 8,000 59060 L0 :

- Total Ancuzl Avenge Da_m'a:g,e (Mi_![ion. Rupees|

FT23




Table ¥7.2 (6) Post Munda Dam Probability of Exceedence Calculation

(WITH PROJECT)
¥1,00D CONTROL VOLUME [Million m*3)= 75 .
Return  Probability - Food Feak Flood Peak Flood Average  Frequency  Avenige
Period  (Frequency) —  Inflow Quiflow - Damage  Damage Interval Annuzl
: Discharge Discharge - - . Damage
(Years) (m’s) - - (m’/s) - (Million Rs))  (Million Rs.) {Million Rs.)
L5 0.6667 PI0 0.00
. : . 000  0.1667 000
2 05000 . 1,050° 0.00 :
I 0.00 03000 0.00
s - 02000 2,050 0.00 :
- - ) : 000  0.1000 0.00
18 01000 2,140 0.00 -
- T 547 0.0500 027
T2 . 00500 . 3dl0) 1003 - '
= - - : <1155 00100 0.18
T35 00400 3.630; 24.17 ' Coe s
' SR : ‘ ' 4336 00200 0.97
S50 . 00200 - 4370 7255 _ o -
S e : _ 9578 0.0100 056
100 0.0100 - 5010 11902 . o
: e : 14494 00050 - 072
200 . 0.0050 17086 - : -
c L Do 20379 0.0030 0.61
500 0.0020 23672 . : .
L _ 26360  0.0010 0.26
1,000 6.0010 29043 - ' . R
e - 40466 00009 - 0.36
10,000 0.0001 51883 - ' - -
Total A:mual Av enge Dange (M!lhon Rupees)’
{1999Pnccs)
Table F7.2 (I) Post ‘Munda Dam i‘mbabihly of Encedtncc Ca!culauon
(WITHPROJEC'{) .
. FLOOD CONTROLVOLUME[wuion m"‘J]= 100 Pl e
Return - Probabitity . FloodPeak ~ FloodPeak = - Flood Avemge  Frequency  Average
Period - (Frequency) - Ioflow .7 Outflow - Damage v I)arnage © Interval Anriral
Lo ) Discharge .. Discharge - = L . Damage
(Years) ') (m’fs) mmm Rs) (M:JhonRs) ) (Million Rs.)
LS 0.6667 230 R 0.00 o S .
: R - g S 0060 01667 000
2 05000 ¢ 1050° 000 . . :
R . S 000 - 03000 0.00
5 02000 2050 0.00 AT .
T e : . 000 7 0.1000 - 000
0 01000 . . 2,740 000 . -
T . L 000 00500 0.0¢
<20 0,0500 3.410" 0.00 S e
| : R 000 - 00100 - 000
25 0.0400 " 36300 0.00 S AT :
RE : R Lo 1526 0 00200 0 - 0.1
50 00200 4370 Cses2 0 T _
TR S Lo L5033 0 00100 050
00 00100 5010 5 014 - S
e o R ST 00050 0.47
Co200 L 00050 CsT200 Sous2l Ty
T P Do T 14969 00030 0 045
500 00020 0 6610 L1818 - S K
e S e 0696 0.0010 0.21
1000 . 0.0010 7280 Ak :
. : R T o CU3M9T 00009 031
I, mooo C00001 T 0 10050 .j 45721 G ' -
"+ Total Annual A\emgeDamage (MnllmnRupees) - 2325
(1999 Pnces)

FT24



Tab!e F7.2 (2} Post Munda Dam PmSabilily of Excecdence Ca]culati()n

(WITH PROJECT)
FLOOD CONTROL YOLUME [Million m"3]= 150 : o
Reture  Probability Rood Peak . Flood Peak Flood . Avemge = Frequency  Avenge
Period  (Frequency) Inflow ~ - Oulflow © Damage Damage Inteevat Anpual
: ) Discharge  Discharge C _ - Damage
(Years) ) ' () _(m’ls) - (Miilion Rs) _ {Millico Rs)) (Millioa Rs.)
1.5 06667 VAT sl 000 S
. o ' 000 . 0.1667 © 000
2 £.5000 0.00 N :
- : - 0.00 0.3000 0.00
5 0.2000 000 . o . :
' : . 0.00 01000 0.00
1 01000 000 : ,
L - 000 00500 0.00
20 - 0.0500 . 000 ok ' .
SR 000 00100 0.00
25 £.0400 0.00 . . :
: Cer ' - 0.00 00200 - 000
50 0.0200 0.00 I S
_ S . 158 . 00100 0.02
100 0.0100 317 R
R o 2019 00050 . 010
200 . 00050 Y1) : . e ’
CRURRIEE ' 6342 . 00030 - - 019
500 0.0020 89.63 : R ‘ _
D . 11155 . 00010 . 041
1,000 - . 0.0010 133.47 B S S
PR Lo 23963 00009 022
10,000 0.0001 S34599 : :
Total An.uual Average Damage (Mﬂlmn Rupees) :
(1999Pnces_)
Tab]c I-'l 2 (b} Posi Munda Dam Pmbahshly or Excu-dcnce Calcu!zuou
(wml PROJ ECI)
FmoncorrrROL\'owME[hhnmn m":a] 00 ST e e
Refurn  Probabilily  FloodPeak .  HoodPeak ' - Food . = Average  Frequency . Avenge.
Period ~(Frequency) = Inflow - S Outflow - Damége s Dange' “ Interval - . Anoual
R Discharge Discharge - : . ‘Damazge
(Years) = L () (mfs) (M|lhonRs) (MﬂhonRs) ) _ {Million Rs))
15 06667 - © 730 0. 0.00 _ I 7
‘ T : 000 - 0.1667 T 000
2 05000 . 10507 000 . o :
ST . s . 000 - 03000 ° 0.00
5 . 02000 2,850, 000 T o s
T I - : . CL0e0 . 01000 0.00
10 0.1000 2,740 U000 L e e )
e R Ui 000 . 00500 - D00
20 . 00500 7 3410% 0.00 ST e s
R o co © 000 . 0010 T 000
Co2s 0 00400 3863 . 000 - S T
o e e s S 000 00200 000
tOs50 00200 43 0.00 AR R
S S - 000 00100____'.. 0.0
100 . 0QW0 - .- 501 0.00 TR IR
T Ciel T 000 nooso ST 000
200 7 000S0 o 5,720 SR 1 AR SRR
L e e e 1170 _00030 IR X1
500 . 00020 6,610 ° 2340 e IR
R c 4004 00010 S 0 :
1,000 - 0.0010 7,280 v 5688 U IR RO
10,000 00001 . . 10,0507 - e

L FT25



()

Table F1.2 () i’osl Munda Dam. Probability of Exceedence Calcvlation

(WITHPROJECTH
FLOOD CONTROL VOLUME [Mittion m*3]= 250 .
Return  Probability Rood Peak . Flood Peak  BPood Average  Frequency Average
Pericd  (Freguency) Ieflow Cutilow Damage Da2mage Interval Annual
: Discharge Discharge Damage
(Years) (0’/s) : (m’/s) {Million Rs)  {Mitlion Rs.) (Million Rs.)
1.5 0.6667 30 G 20 .00 )
. o 0.00 0.1667 0.00
2 0.5000 1,050 - ) 0.00 ) .
’ - : 000 0.3000 0.00
5 0.2000 20507 i Ty 0.00
_ : 000  0.1000 0.00
10 0.1000 2,040 75 800 : '
- ' . 000 ~ 0.0500 0.00
0 0.0500 ~3410: 0.00 i :
000 00100 0.00
PA] 0.0400 3,630; 0.00 )
: . : L . 0.00 0.0200 0.00
© 80 - 00200 437 0.00 L :
_ . o 000 ' 00100 0.00
100 0.0300 . 5010: 0.00 : i N
- o . . 0.00 0.0050 0.00
200 - 00030 57207 0,00 ' ’ L
S ‘ ' 000 00030 0.00
500 0.0020 v 0,61 0.00 . o -
B R : 382 00010 0.00
1,000 .. 0.0010 7.65 ’ . .
o 8897 0.0009 " 0.038
170.30 a . .

10,000 = 00001

Total Annual Averaée Damage {Million RuPées), : 08

Table ¥7.2 (j) Post Munda Dam Pmbaﬁﬂily of Exﬁ«dfnce Calculation

(1999 Prices) | -

 (WITH PROJECT) '
FLOOD CONTROL VOLUME [Million m*~3}= 300 S S .
Return  Probability Flood Peak Flood Peak . Food Average  Frequency . Average
Pedod  (Frequency) . Inflow .. Outflow . Damage © . Damage Interval Annual
_ " Discharge Discharge < . Lo : Damage
(Years) ' (m’5s) (m’s) ~ (Millioa Rs.)  (Million Rs.) (Million Rs.)
L5 06667 : 0T 0.00 o o
o . PR : 000 0.1667 0.00
2 05000 1,850 000 . o S
S S o _ ' 000 - 03000 0.00
‘8 02000 . 2,050 0.00 o R S
B S 0.00 - 0.1000 0.00
10 0.1000 2,140 T000 AP o
. o . o 000 - 0.0500 0.00
20 00500 - 3410 0.00 o o .
' . S - 000 00100 0.00
25 00400 . 3,630 000 - 3 : :
. L R : T 000 0.0200 0.00
50 - 00200 - 437077 - 000 S o
R o R . 000 - 00100 0.00
100 00100 5010 000 R
LT e e 0.00  0.0050 0.00
T 200 . 00050 ¢ 57207 © 000 o : '
T - 000 00030 0.00
560 00020 | S O66107 0.00 o o
S . ) . 000 00010 0.00
L0000 - 00010 T 7280 1 000 oo R
T s Core T S SLI0 00009 08
10220 S

10000 C 00001 - 10080

" - Tolal Annual AI\'erage Damage (Million Rupees)" e

0.05

126

{ 1 999 l;ﬁées)
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