Table 6.5.1 TFlood Damagé Factors

Flood damage Factor for Innundated

Class Each Landuse Arca
[Rs/ha] [Rslkm ]
Crops 44391
Prvate lIousmg _
in City/Town (Urﬁan) ateas - 3.7;248
in Local Villagé arcas - 111-,045 :

Road Linkage

Oih.cr. Dircct Damages 30% o

Indirect Damages . 20% '_z

282

Note:

" 41 :0ther dirtcl loss 1nc1udmg damages lo |mgauon chaumls and I\alhas Livestock, stored grain,
" electiical distribution system, te]ccommumcauon, elc. are eﬂhmated assu:mng a ratio of
. crop/fhousing/road damages to total direct damages of 1:1.3. . _
* 42 : Indirect damages due fo suspension of imigation supplies and traffic as well as lbe emergency
costs, associated with such a flood include ecoaoniic and physical lmkages are eshmated
at 20% of the total dlreci damages W llhm the flood plam area. :
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Table 6.6.1 (1) Tolal Flood Damage Cosl ol' the Swat River Flood Plain Area {"A")

1929 Flood
@ Flood damage ‘ ) Land Use-Wise undated Amj (k) - - .
lR B : "ﬂi’-‘"@ ol onosm3) T 2075ke2| v 6.00Kkm2 ©.000km3[ . 35.75km2 6.50ken3|  (Miition Rs)
Crops. 7 L 4—!\900 Rs.53,157,025 ‘ 016
Private 1busing 7_ S P 0.00
in City/Town {Ltben) areas | *_i';a.%:z{*.éqo : Rs.22,348,500 . 2235
in Loval Village areas Caniosse] © | rszsosizarns| - _ S : ©230.42
Road Lirkage | asso] Rre3sranms CRso]  Ressrus|  Retesoss ReO ' 413
Other Diredt Darmages 3076 " i T _ 9301
llnd‘.ucd Damages . 0% " :
I :
1995 Flood
ﬂ@mg : _ Land Use-Wi schuudaedhrca:(hnl) : : :
Class Fador C\!!tt(\;::!)ma g::: : Vil ToanCity “&:2:; (oot R.'\.': S:a:)fme River :r:; )(ﬂo-o-d mo;ﬂ[:::;:z‘“q
§ k3| - 00k ) _ L o0k < 29.75kemd] L 65003 (Mii!.ionRs.)
Crops . - Re21207%200) . . : B : - nm
Pli\atellous'mg . ’ ) . o . o . 000
in City/Town (Urban) areas ressszaol : - S 559
in Local Vitlage aress o Rs.111,045,000 - R ' - "~ 05
Road Linkage Rs.1,351,667 - orso|  Rs2ss97| o msa2zl 0 Rmso] - _ e
Orher Direst Damages 30% 1 S I : A S -'lsq:ss
tndiredt Darmoges - 20% 0| o : R S : . S S 3630
I - -
Normal Ycar Flood
__Land Use-Wise mmdarcdmanm‘. - e
25km2} - G00Kh2) T A0Skem2) i oSoxma] T oookmaf i 28skm| hUsdsmz|  (Miltioa Rs)
Crops Rs.8,545.075 i . ' o S .55
Private Housing & . f R B .- ._ . . s ¢ 000
in City/Town (Urban) areas Rs.1862400f . . oo - 188
.ﬁ‘W\’lilasﬂfm - : o Rsdl641875) - P S - o 414
Road Linkage : _ Re542075]  Rs0)  Re105599]  Rs.14080 Rsof _ - 066
()‘l[';trbireabmges 0% " o 7 — : . . ' T S : IR 111
Indirect Damoges | 20% — S ' - v L S I Y 1
No Dama.ge Flood -
R o F:ood‘imaﬁe — L Land Use-Wi sclnu:dalcd;\ruj[krn"} . . = . .
Cas L[ Eeer [T 3?’.2‘:’; Nm | Tesny | | e L e, | (oot Datnge Cost)
sty | C000kme] domew] o domm2] U Gcokmd] o oookm2f  2825ked  S75km2]  (Miilion Rs)
Crops " Rs® 2 - SR : : - Co 000
h%\'a!.e l-l.ogsi.ng . R B ) : ) ) - ) : ) 0.00
'in(;.‘itjf-l‘-aiﬁl(llrtn.'l)areas_- 1,724300 o L R Comsof s < o
inloal Vilkgeareas ETRTTE I A ! IR R B SR Y
- |Readbinkage 0 -l :_"__23,1,50 como) 0 meo| U meol o meo] o mol ) om
) O v Ot]',chmdDanages 10% I h _- : ' R : e o . _ 0w
e lnducdl)a.rmgr;s _.20%-; R A C . " o L ‘ : L 2 000
Note: - -

] Orer ditedt Joss mdquz-g dmagﬁ hmga:sou d’sa."‘t!s a.n.i k:'ha.xlnﬁs!nd:. sk-red g—m. e..cdncal d‘.stﬂmhm Sjs!rm Ihtmrnmu’nmboﬂ zlc. ae tsbmalcd’ assw m_gl ratio of uopﬁcusmg rosd
damages to tota) dizedt darniges of 143, - - . :
82 Indirect darmnages due to sispension of nnpﬁc-n supp&es and tmfﬁc as w.cﬂ as the me:gncy tmb. assod Md with sud- a fkood mdude cmcornx: and yh) sn‘zf Enhgts e ubrn md at % of

the total direct dngrs within the Hoodplan wex : T 3]



Table 6.6.1 (2) Total Flood Damage Cost of the Kabul Rivef Flood Plain Area ("B-1")

v : 1929 Flood
Flood darmoge . Land Use-Wise lnundated Ar:a'@nz) -w - -
N N R sl B Tl I Il Sl [N
{Reanl) |0 12879m2] - o 125k 40.00kes? 000km2| - - 250kn2| - 447%km2| - 10.00km2]  (Mlilien Rs)
Crops : [T 443,900] Re 57,152,125 ) . : e 5715
Private Housing PRI - om
in Clg/fown (Urban) avess «.724300 : . _ © RsD ' - 0w
inLowal Villsgeareas. | - u:msoo _ Rs.441,180000 : ' BTN
Read Lirkage _ C L am160] RsX625,566 Reis200| Rsnizezss] . Rs0]  Rs703% ' “486
Ocher Direct Darroges 30% *[ : S - : ' ' . 15186
Indirect Darages - 20% ' : : . R o 13161
" 1995 Flood
Flood dammsge : : Land Use-Wise hundated A.rea' (km®) : _ . _
chss B R el Il IR T S Bl i P o
Reay |- Psowm| o1 asom| o n0se] U Toggiem| o4 s 4400km2] 275k (MiitionRs,)
Crops D 44xo00] Re3), 738,850 o : : L : o EIR
Private Housing i . ’ ) - N . : DDO
in City/Town (Urban) areas _ Rso] . S 000
in Local Village areas N Rs258179625| . e - : S 2ssas
Read Linkags re2013421]  Rsas2o0]  Ressiame Cpeo|  Rsanaso) ST s
Other Birect Dumges 02| o - ‘ AU I T T T 7
Indirect Damages C 200 L . ’ B T . o 76.00
Normat Year Flood - :
_ H@'mg : ] . Land Use-Wise l.nunda!fdAm?[kmﬁ : : - o ;
SIS il ool INC SR (T2 el Il o il Pt N
Retacy | - tescem2| T ostna]  azse] codokend] o pdskm2| o s2sokaa] S zemnz|  @iitonRs)
Crops 3, Rs.7,324,350 : . . o N S )
Private Housing T L . _ ) ‘ . Oﬁ}
mCLl)fI'oﬂn(ﬂr‘tﬂn)areas o 3;‘?148!.30 ; K ; RV . RsQ S o - ()IX)
in Locel Villege areas o, 4500 . B RsAZ104125 . ' o : . L e
Redliage |- 28160 Redeasis]  Rstaoso reave®| - Rsol Re3s200| - : L ee.
Other Direst Damages 30% 7| - . : R I IR . . S 1ess
Indirect Dmgt; 20% " . : b
No Damage Fiood
) o Flood damage |- I.mdUsc-Wise In.m-d.z!ed A.rea(km, s o L
Class - - ’ : 7_["3:\10! . Cﬂh{?::)a.n gi’;‘:: . Vﬂhgz Tuv-n,t'n; “”:Z‘; (oot R—'\u'(j:)f?ﬂ Kﬁﬂ;f::zgnm (m:;*:" ]::s:j:mo
[Reant |7 oomen] 1 dnie] ~-oooan| ook . ootkn] T a2 sokma| - F00kn (MuhonRs)
Crops - e © RsO o s N RN B LT em
Frivate Housing e ' B (ST " g0
ia Cﬁyﬂ'own (Urban) areas 35724.&350 _. g BERR - rsof - . . T B ’ ._ 0.00
inlocal Villsge areas | | 0 101045008 © B T 7 FEEEN I B oo
CfRomUmage . vamtel - msol - - Reol i Rso Dol 0 medl ] ST B
oxber Direc Barmages. 30% ™ S ; S = i S T IR s
Ixnﬂiredbm:agt:s - 20§ ? : ) B ’ L ' - b S T : ,0;60 P

Nete: - . ‘ N :
1 1 Onher Jirect foss including dam 2ges to i getica d‘m:mcls and Lﬂ!)a_( l;\ u!od. sk.-ced En, wdnca] d't!:i“u:mn sy s‘crn,lcltcm ugication, ee ase estim r,d Lssuzn'u:g antio ofuophous'm&‘mad
darnages 1o totad d‘uddamagesof] 13, g s
* 2z Indired daroages due lo suspensica of imigaton supplies and tnaffzasw en asthe tmugﬂq costs, usom'zd with s.rdl 2 Dacd mdwe tooiemic and pb) sr:al ﬁr.kagu are C.Su."li!'h‘.l at m of
\he lch] d'ued dm:ys withia the ﬂo-o-dpiazn aea. o T 32



Table 6.6.1 (3) Tofal Flocd Damage Cost of the Kahul River Flood Plain Area (“D-2 "

1929 Flood .
| oot dmage |— Laod Use Wie bumndted Ara G’y : '
Class : Fator [ ] s | Vi | oy | e | (s B ot
{Rekm] oreadsum2| v 000km2| b 190Gke2| . 000Rm2[ ¢ ¢ GOORm2| - 227%km2| T 2.00km2]  (Miilion Rs)
Crops _433,_900 Rs.28,268,625 o 2330
pivteMoustng |7 _ 0.00
in City/Town (Urbsaﬁ) arcas | .- . &724300 _. : _ - _ Rs ) ) 0.00
inLocal Vitigeareas | aroasee] | Rs 210,955,500 - 21099
foad Licksge - | sl Reagesassl L mso|  Resasos geo|  mso 233
Other Direct Barmages 0% R '
MM Dar'm:g.es 200
1995 Flood - - .
_ Flood damoge 1— _Land Use:-Wise bumdated Awa:(hn‘) : : :
cass Fator - C“"’ESZI’)”“ v | vme | Tommony | BUEE I et e e
§ s200km2| 5 030k i T oa7skn2 G0 200km?|  (Miition Rs)
Crops Rs.za,osz,soo o ) . o : 2308
Frivate Housing - ' _ . : - 000
"in City/Fown (Urban) areas _ reg| ' ‘ 0.00
in Locel Village aveas | rsasssensoo] S . - 16657
Road Lirkoge _ ' : 60} Rs.1.464306)  Rs.14030) RsA22.306] . Rsol ¢ mso] - SR o 150
Owher Direct Darmoges. 2% 7] - : B L : 5747
Indicect Darmges R B . ) .- . BN o a0
Normal Year Flood
o Freed domege |—— ~ T ;.adese-Wasclnmdamqmea’(Vm‘) - . L
cass Factor W“’(‘;}:gm Gt | vme | owmiy [ Nt | R e e oo e Cost
75kw| 1 oook2] © a0ckmd] o 000km3] ¢ 000km2| - 27.00kin2] - 2.00km2 (Miition Rs.)
Crops ) Rs 8320 125] : : o R S - ) 832
Private I—l&.;sing o . . ' ; . . 0.00
in('ilyfl‘mm(b;rhan.)arca-s : _ RsO] - L S S 1
in Lol Viltage areas | reayasoo| - o S Y
Rluad.lijnkagc. ' CResazges| - - meo|  Ressam| . mso] . mso] - ' o6l
Orher Direct Damages 30% I S : - 1261
Tdiret Darmges - 20% 1098
‘No Damage Fiood
. 7 o Hood&amge - lznd Use Wise lnummchrc:Tﬂunl) : : o _
Cuss o | Fster | OTEAE _3‘:::’:',:’: Cving | Towmcy | MR | RO IR O s Dusags Gt
oo c - Caodkmd] T no0km 0, Co0ok2| | 2700m2f. - 200km2|  (Miilion Rs)
Crops Rso] = 1.0 . : S T S 000
Pm?!: Hous_ng - .V o : . . . ] . _ 0.00
m(‘n)fl"oun(l‘rban)a!eas 24,800 _ : L o Rso e o - S dno
lnLocal Vilbgeareas . |*0' 1, 104500 N R L - RsD N o 000
Rosslirkage -t_;_'_'__ 2,160} gso| 7 keo] % Reof 0 TRee L omeof - " ooa
Ovber Direct Darmoges. 0% | ' ' R . : ol o
tndirect Dannages < 20 ” ' o
Reter .

*1: Other d'ued Ioss mcl‘\.afmgdngu tok irfgation cha:mels aad l\u.hu lJ\estod:, :!o:ed g—m electrical Jszﬁbuum 3y :l:m lrlrmmumaﬁm. r!c. e csh-a ated assurm ing & ratio ol’cmp‘housmg, voad

- da.magg.\!clnhld'utddm:g.so“ 13,
82 Indirect damages dut ko suspession of i lmgbon s;pp..es and Iﬁfﬁc as ur]! a the emergrnq éos!s. assodiated with sud: a ﬂood mdude emnmnk a:ld ?’1)5#:&] Enbges are eshnn‘ed at M" ol

lbetouhﬁuddm!gumﬂuu\heﬂood phmnrn S L T 33




Table 6.6.1 (4) Total Flood Damage Cost of the Kabul River Flood Plain Area ("C")

1929 Fiood

Floo mg'e . Eand Use-Wise Inundated Arca. ('} : :
& R e Il I el e o i e
[Reked) Bao0km2]| . o0km2] 10250 sasmm) oesokm2]  mesk| . 2600km2|  MiilicaRs)
Crops 413,900 37,287,600 3129
Privete Housing Ly ) Q.00
in City/Town (Lban) areas A sbb Rs 34,454,406 3445
inLocal Viltage areas u 104, soo Rs.112,821,125 _ : 1382
Read Lirksze S, 10| Rs2.%65.418 RsO]  Re288637] Rs260478  Re1A3038 310
Other Dicect Daroages 30% : 56.60
Indiret Damages 0% " 49.08
1995 Flood L
Flood darmage Cultfvated area Orchard of N [fmndmm A!\e:::;naz_d (oot | River Surface IR}vu area {Flood| Tota) imsu
Class Factor (Fir) Green area TownLity used) Water) Aea) b (Food Dumage Cost)
[Rsncm‘] A2 002 v Ottked 2000m2] 7 23,00k 2 " Miifion Rs)
Crops 3} Rs 18,643,500 1864
Privete Housing . . o 0.00
in CilyfTown (Urban) areas Rs. 2,449,600 745
in Local Vitlage arcas Rs.47,194,125 _ ane
Road Linkage Re., 182,708 Reol  Retioem]  Resaas]  Ressae 142
mmnixgnamgeé 0% " B ' S naf
Indirect i)wmgcs 0% " . ﬁ.dZ
Norma) Year Flood . ...
) -Wi wlat . . .
Class F:c?dagm B | cutivated aea . Orchard o t"’*”"m T I"‘”“h « N:\af::»d (oot | Rives Sustace [Rives area (Fiood|  Totat Laosses
tass o (Fr) Green area Viliage TornCity used) Water) Awi) | (Flood Damage Cost)
" 675Kmm2) - 0,08k Y 000k2|  (MiionRs)
Crops Rs 2,996,325 X 300
Private Iﬁ:shg L - .0.00 .
in Cilyfi‘wn (Urtvan) areas A7 o Rs.5,537,200 ‘5.59
loalVitegeass |- s Re1nssO2s| - 1388
Road Lirkage o zzC'l{SO Rs.190,073 gso| _iu.as,mo Rs42240] ~ Rs42240 03t
Othu' Direct Dam?gv:s % - V . . ;
tndireat Damages - 2\'1%
No Damage l!lood
Flood damags ] Land Use-Wise lnum!a'chrcaﬂ:m") _ - X R
- g [ el AR IR [T reromrey corer (P
[Rekrs?) - 0.00wm2| - ook ormmz e 33,00k 060k (Miition Rs)
Crops 4439 RsO T 0
Pri\_z!c. Housing T 000
in City/Town (f.-’rt-an) arcas Rs.0 l_:l.ob
in Lo<al Village aceas _ .m0 000
Road Urxagc' Rs0 Rs.0 RsO " RsO Rs.0 _ _b,oo
Other Drrect Darnages ‘10% ) . a : 0.00 .: :
lndarcd Damages © T rom ? VD.BO "
pane

damages to total diredt damages of 113
825 Tadirect darn2gps due to suspension of dgsdtion suppTes a.':-cl tn[ﬁc as well as L‘.a 0y ugncy mh, assoqaled with sucha ﬂuod mdude economc znd p!},ﬂm] ]irbgu are ubm;!{d at m ol

the total disect dam agu m!}--n the ﬂood plaio area.

T-34

1 ¢ Onbes dizet k-.ss mdudingdamlgu lo'hngaban d:annels and ]\z!h;s,Lh estock, s'ozed ga_n, e..edncz! d's!ﬁbuhon 8y slrr'n. tdtﬂ‘nmumﬁnnn. stc. afe !sﬁﬂ: iltd lssurnl.ug H nbo c! aop’bousnrg rut:l




Table 6.7.1 Pre Munda Dam Probability of Exceedence Calculation

(WITHOUT PROJECT)

FLOOD CONTROL VOLUME {Million m~3}= 0

Average

Frequency .

Return  Probability - Flood Peak Flood Peak Flood Avcrage
Period  (Frequency) Inflow Quiflow Damage Damage Interval . Annual
: : Discharge Discharge _ _ o Damage
(Years) _ (m%s) (m*fs) (MitlionRs.)  (Million Rs.) (Million Rs.)
15 . 0.6667 730 . T30 0.00 , -
o : L 100 0.1667 0.17
2 0.5000 S 1050 o0 1,050 200 - o
IR ' - - 4439 03000 - 1332
5 - 02000 2,050 . .© - 2,050 8678 L -
_ - _ o C 11600 - 0.1000 11.60
10 - 0.1000 C 2,740 2,740 s
' _ ' : © 17330 - 0.0500 867
20 0.0500 3,410 3,410 201.38 _ _ :
_ - e R 21087  0.0100 2.11
25 0.0400 © 3,630 3,630 220.35 - L .
S : : _ 251.82 0.0200 504
50 0.0200 - 4370 - 4,370 283.28 : I S
: o o = ' 31039 0.0100 © 310
100 0.0100 5010 ¢ 5,010 33749 - S c
L L : . ' . 36743 - 0.0050 1.84
200 - 0.0050 5720 . 5,720 39738 -
e , P — © 43519 0.0030 1.31
500 0.0020 6610 . . 6610 - 473.0 R S
o . : : ; 501,34 . 0.010 . 0.50
1,000 0.0010 - L7280 0 . - 7,280 | 529.68 S -
R _ ' . : : " 646.99 0.0009 - 058
. 10,000 00001 . 10050 10,050 764.30 ‘
Total Annual Average Damage (Million Rupces) -~ 48.22
5 ' ' ' {1999 Prices)
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Table 6.7.2 Post Munda Dam Pi-obability of Exceedence Caleulation

(WITH PROJECT)

FLOOD CONTROL VOLUME [Million m*3}= 1

Return - Probability Flood Peak . Flood Peak Flood Average  Frequency = Average
Peiiod  (Frequency) Inflow Quiftow Damage Damage Interval © Annual
o Discharge Discharge - o - Damage
(Years) . (m%) - (ms) (Million Rs)) - (Miltion Rs.) {Million Rs.)
T 15 06667 . 130 . e - 0.00 S - _
: o R : o 0.00  0.1667 0.00
©2° 05000 . 1,050 - 987 - 0.00 . o '
_ : . : : 4052 03000 1216
5 02000 -~ - 2053 . 1,985 $1.05 o '
S : o 11034  0.1000 11.03
0 . 01000 2,743 . ... . 2,677 139.64 o Lo
_ . C - - 167.59  0.0500 8.38
20 00500 .. 3406 3337 19553 : o
o S S o 20477 - 0.0100 . 205
25 0.0400 3,630 3,555 . 21400 S )
R S : o £ 24559 . 00200 491
10 00200 43713 4301 27117 o
: FRRRT S ' . 30437 00100 . 304
L1000 00100 - 501300 4943 - 33156 - o :
R o L S ©ooo. 36156 00050 0 181
1200 - 00050 . 5720 .0 5,651 . 391.57 N E
AP S : SR 42945 00030 - 1.29
5000 0 00020 - 6613 - 6,516 46733 . - ' . '
SRR S T TR S 498 00010 050
1,000 . - 0.0010 7,282 . 7216 524408 . Lo
o LT edl42 00009 0 0.58
10,000 -~ . 00001 - 10052 9987 75875 LT T
- Total Annual Average Damage (Million Rupees) Lo 45
R : : ' ' {1999 Prices)
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Table 9.2.1 Labour Wagc

Particutar ' Unit 1.C B FC -
: (Rs.) (USS$)

Foreman, foreign -md. 200
Forcman _ ' | md 400 '
Operator A - _ m.d. 300
Operator B ' md. 250
Assistant operator o md. 0200
Driver . ] mad 250
Rigger _ " md. 300
Campenter . - ‘md. | 300
. lConcrete worker ' b md . 200
- |Dritler o m.d. 200
Rebar worker ' md. oo 160
Skilled labor - . . m.d. S 200
Common labor o : m.d. oo 130

_ Table9.2.2 Unit Price of Major Construction Materials

o [Matedal [ Unmt “IC TR
g I, (Rs) | - (US$)

olPlywood e ‘eum | - 5800

* |prilling rod, 38mm, L=30m -~ | no. | | o 3c00f

Lightodl .~ . oo i o 109
Gasoline - . T lit. - %]
Portland cement - ' . ton | - 42000]
- |Sulfate resistant cement . "l tn | - 46000
AEagent = - T kg o 800
Deformed bar (Grade 30) R on |0 20,0000
Dcfomled bar (Grade- 40) S ton 21,2000 . .
Dynamite, in open o ke 930
Dynamite, in tunnel Lo kg 1300
ANFO powder oo b kg G330
Blectric detomator -~~~ : no. 1400
Timber . SR . com | . 4800

. [Metal form, 30()*1500 L no. S 400
Cross bit, 6Smm = - o e 2600

 |Joint sleeve, 38mm - j' ) _f‘np. - : 80.0
“ §Shank red, 38_mm_' o S no. - L S 2300
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Table 9.2.3 Hourly Cost of Consth;c!ion Equipment

C Sprmklertruck 10 ki

Equipment Unit LC EC Total
: - {Rs.) (US$) {US$)
Buildozer, 21 t hr 459 39.5 48.7
Bulldozer, 32 t “hr 669 540 674
Bulldozer, 44 t hr 8§80 719 88.6
Bulldozer, 66 t - Cbr 1,287 104.0 129.7
Bulldozer, wlrlpper,le hr - 519 43.1 535
Bulldozer, wiripper, 32 t hr 666 - 53.6 66.9
Bulldozer, wiripper, 44 t  hr 915 73.6 91.9
Bulldozer, wiripper, 60 t hr 1,343 108.0 134.9
Wheel loader, 2.3 m3 hr . 269 . 228 28.2
Wheel loader, 2.9 m3 hr - 316 26.8 33.1
. |Wheel loader, 3.5 m3 “hr 411 348 - 43.0
- |Wheel loader, 4 m3 T 499 423 523
. |Wheel foader, 4.5 m3 hr 597 50.6 62.5
- |Wheel loader, 5.4 m3 hr 906 76.8 949
Wheel loader, 11 m3 < hr 1,760y . - . - 1492 184.4
Backhoe, 0.8 m3 hr ~ 239 S 234 2719
~ |Backhoe, i m3 ¢ hr 296 . 285 34.4
~ |Backhoe, 1.2 m3 hr 349] 33.7 40.7
Backhoe, 1.5m3 - ~ hr - 415 - 40.1 48.4
ADump truck, 11t - ~ hr - 138 103 13.1
* |Dump teuek, 200 hr 301 243 30.3
. |Pump truck, 32t “hr 413 324 - 407
~ [Dump truck, 46 1 hr 547 L 430 1539
- |Dump truck, 60t : hr 1 . 559 701
- |Crawlet drill, alr,]80 kg , " hr 210 T 198 - 240
 |Crawter drill, hyd., 150 kg hr - © 722 682 82.7
. |Crawler drill, hyd., 180 kg hr 802 158 918
- |Wheel jumbo, 2boom, 150 kg hr 2,308 1840 - 230.4
. YWheel jumbo, 3boom, 1S0kg - Chr 3,290} ¢ 2622| 3280
" [Tamping roller, pull, 13.5-20t .| - hr - 140| 11T 14.5
- |Vibrating roller, 3-5t - - o ~ hr 140 119 4.7
- |Vibrating roller, 11-12¢ - hr 444 .2 380 . 46.9
- |Vibrating roller, 15-18t hr - 626] . 53.6 66.1
- |Agitator truck, 3m3 hr .. 99 -85 - 105
* |Agitator tiuck, 4.5 m3 : hr - S T | o124 153
* |Concrete pumpear, 60 m¥/h, boom ht S o487 389
+ {Concrete pumpcar, 100 m3/hr, boom Chro 679 . . 317 S T3
| hr 44 122 S 18

o
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‘Table 9.2.4 Summary of Project Cost Estimate

Total

Description . EC. L.C.
R (million US$) | (million US$) | {million US$)
I. Base Cost ' :
(1) Local Contract _ : :
L-1  : Access Road 0.0 33 © 33
L2 : WAPDA Camp 00 50 ‘5.0
-3  : Power supply system 0.0 1.0 1.0
Sub-total (1) ' - 0.0 93 9.3
(2) Intemnational Coniract , o » S
11 : Diversion Tunnel 375 . 334] 70.9
12 : Main Civil Works 188.2 1636] . . 3518
I3 . : Gale and Penstock - 45.7 . 81| 538
I-4 - : Turbines and Auxiliaries - 50.2 - 56| 55.8
IS5 . : Gererators and Auxiliaries 70.0 .19 719
6 : Switchgear Equipment 16.8 . 18 .- . 18.6
I-7 . : Transmission Line & S/S 1148 50| 19.8
-8 * : Tigation Facitities - 168 ©230( ;- 398
Sub-total 2) . 440.0 2484] . 6884
- Sub total (1)+(2) 4400 2577 697.7
' (3) Erngmccnng Service 340 113 S 453
(4) Administration - 0.0 14l 174
' (5) Land Compensallon : 0.0 25 S 2.5
© Envnronmenlal Mlllgallon 0.0 50| . o
Sub-totat (1) to (6) a7a0| - 2939 7679
() Tax | 00 1201 1201
- Sub- tolall(Basc oost) - 474.0 4140 . 8"8'_8_.0
11. Contl_ngcncy ' g | T ;
Price Confingency Sois) 776 1169.1
Physical Contingency 463 o455l o o
Sub-total If (Contingency) o8l 12| 2609
Total Project Cost et s} 11489




" Table9.2.5 Breakdown of Cost Estimate for Diversion Tunmel

Description . Unit Quantity Unit Price (US3) Amouni (1000 USS)
: : FC 1L.C Total IC 1LC Total
1 Site Installation 4900] 4400 9,300

2 Nod Di\'el_‘slon Tunnel

Steipping m? 53,000 0.6 04 1.0 32 21 53
‘Excavation, open cut, rock m’ 1,057,000 701 - 30 100 1,399 3,171 10,570
E;\:cavalion, tunsiel, all class m’ ) 151,000 35.0 200 550 52851  3.020 8,305
Shotceele, 10 cm _ m? 422000 120 180 300 s06] - 760 1,266
Rockbolt, 25 mm “m | 10850 50 200] 250 50 201 251
 Grou, consolidation m - 5600l 200f 100| 300 112 s6f 168
‘Concrete,portat . | e | - sis0| - soof 1000| 1soof - 2s9] 58 777
" Concrete, lining m s3180] 6501 1200 - 1850 3457 6382 9,838
Miscellancous : % 10 1,710 1413) - 3,123

Subtotal . - : o ' : _ 18,810 15,541 34,351

3 No2 Diversion Tunnel (River OutlelTunneI)

Stipping . S m? © 20,000 06| o04f 10 12| gl - 20

Excavation, open cul, rock m’ - 388000] - 7.0 30 100 - 2,716] . 1,164 - 3,880
Excavation, lunnel, alf class o’ 1530000 ~350| ~200{ 550 5355 - 3060  B4IS
Shoterete, 10 cm S ~a2mol  120] 180|300 Csi| - 769 1,281
Rockbol,2§mm . | -m | 100 so| 200f 250 ~ossl. o 276
Concrete,potat .~ | w’ | sus0l soo] ~1000| 1500 Casol o sisp 177
" Grout, consolidation m | - seeol 200| 1wo| e  u3f - s7p 170
Concrete, lining .~ . m® - 53820| . 650] 1200| 1850 3498] . 6458 9957
~ Miscellaneous B % . S (1] o ’ 1,252 © 1,225 . 2,478
Sublotat T ' o _ . 13773] 13480 27,253
Total SRR N . b ] snase| o ma21] 70,905




Table 9.2.6 Br_eakdqwu of Cost Estimate for Maln Civil Works

Description Unit Quantity | Unit Price (US3) Amount (1000 USS)
_ ' : B ' FC 1C_ | Total | - FC 1C Total %
1 Sitelmstallation . T 7 ' 31,400 27,300 58,700
2 RnerDherslon . : . .
Upstream pnmary coﬂ‘erdam ' m’ 176,000f 5.0 - 30 LU I 830 528 1,408
Downstream cofferdam R 114,000 50f .. 30 80 570} - 342 - 912
Concrete, plug mdnversxon tunnel “m 2,150| - 400 65.0 1650 86| 140 226
Grout curtain om ;. 480 - 600 40.0 _100.0 _ 29 19 . 48
Miscellaneous - ' % 15| N s 154|389
Subtotal - ' 1800 . 1183 . 2983
3 Concfe_(e Faced Rockiill Dam _ I I I .
Stipping .. m? a45000] 06 04| 10 207 . 138) 348
Excavalion,'opencut,coﬁiméﬁ o 521,000 191 10 29 990 521 1,511
Excavatio, opén cut, fock m* | 521000 70 30} 10| 3647 - 15683| - s210
' Embankment, Zone 1A~ m | oes00] - 40| 23{ 63 ass| 2000 576
~ Embankment, Zone 1B m’ C2ge000f 0 33 11| 0 s0] 0 944 486] 1,430
Embankment, Zofie 2A m 70| 179 17 »s6| - 136  so - 195
Embanknent, Zone 2B m’ 273000 - 145] C 69| 214 3959 . 1,884 5,842
. Embankmient, Zone 3A m 512,000 66| 32| o8 3379 1,638 . 5018
Embankment “Zone 3B m nE 5900000] . 55F ¢ L 25 . 80 324501 - 1'4,750 - 47,200
~ Embankment, Zone 3C wm | 7arse00] 33 17| oso| e8| i2a98] 35875
. Embankment, Zone 3D m' | 20660000 12 25| ‘33 2479  sa65] 764
Embankment, Zone 31 m 154000 - 1s2] 70| 0 222| - 2341 1,078 o 3419
. Face slab concrete m’ 109000 800| 1650 2450| 8720 172985) 26705
Grout, curtain “m | - 250 00| 40| 1w00| - 1410 940!  2350]
Grout, consotidation .- ‘m | 8200] - 300| -200[ 500 T8 1| 410
' Anchorbaxs,zsmm B . m . 10,600] - 50 . 150 200 B Cos3) 0 159 - : 212
Sholerele, 5 cm m* | 192000  so| 120|200 1,536 2,304 3,840
Concrele, parapet wall m 5310 s00| 1000| 1s00| - 201 58| . 872
Misccllancous o % PR [ I - 8683 . 6182 = 14,865
Sub-total -~ - - ' ' . ; 1. : 95,513) - es00s| 163,510
4 Spilluay . o _ _ _ ) :
Swipping © o m’ 132,000 0.6 04 1.0 79 _ 53 132
" Excavation, open cuf, common m - 208,000 o 19 |- o)l 29| - 395 208 - - 603
- Excavalion, open cul, rock m’ asmeol 70| 30| 0| o 3ee7| o se3| 18710
" Mass concrele - | 29500  400| . soo| 90| . nig0] 1475 - 2655
. Structural ooncrete_ m 199000 s00| 1000| 1500| - 9950 1990 29850
* Grout, curtain "m 64200 e00|  400| 1000| . 385 7] I %
Cofferdam for plunge pool excavali m. 93,000 - 5.0 30 : 30| o465 2_;1-_9 144
Miscellaneous - - % oo o 2,555 2,758 5314
Sub-tolal . : o R R o 28107|  30,563|  s8.670
5 Po“crlntake : i o S : o .
_ Excavation, open cu! common _ﬁ13 ase00| 19 . 10 29 29 s 44
_ Dcc_avallon, opencul, rock . N m’ 135,000 10l : 30| 10| 945 Co40s] T 1,350 :
Stuctural concrele -+ m . 8500 - so0| 1000] 00| 4| 0 sso] o215 s
_ Miscellancous : % f_' ] RS - ]l o 140 127 | 267
Subtotal o aysas] o apen| 2935
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Table 9.2.6 Brcal-:_down of Cost Estimate for Main Civil Works

- ~ Description - _ Unit Quantity . Unit Price (USS$) © Amount (1000 USS)
@ ) : ) FC L.C Tota} FC L.C Total
6 Headrace Tunnel S o :

- Excavation, open cut, common o’ S 2000 1.9 10 29 4 2 6
Excavation, open cut, rock m 7.000f . 70 - 30 10.0 49 ' 2t 70
Fxcavation, shafy, all class n’ - 10,200 20.0 10.0 30.0 204 102 306

 Excavation, lunnel, all class m. | 8000 350] 200| S50 2,800 1,600 4,400
Sﬁotcrete, 10cm : m? C 24,000 12.0 S 180 - 300 288 432 720
Rockbolt, 25 mm : m 56401 . 50 20.0 250 28 13 - 14
Corcrete, lining m 28900  6s0| 1200| 1850 1879 . 3468 5347

_ Grout, consolidation - N 32000 200 100 ~ 300 e} . 32 96
Misceltaneous % 10 532] - ST 1,109
Sub-total : B R ' - . 58471 6347 - 12,194

7 Surge Tank o o . c _ _
F_xcava!iori, open éu!, common - m’ 2,000 19 - 10 29 4 . ‘2 6

. Excavation, open cut, rock . m’ 5000 - 710 30 10.0 ' 35 s 18] 50

" Excavation, shaft, all class ‘w® | 15000 200  100]| 300 3000 - 150 450
Excavatioh, tunne), all class . m | . . 8000 35.0 200] . .5_5.0 "~ 280] 160 440
Shotcrete, 10 cm o C 5240 120 180 - 300 63 o4 157
Rockboll, 25 mm m 120 - se| . 200 20| 6 2 28
Concrele, lining 1 . 83% 650 1200| 1850 oS5 1,007 1,552
Giowyconsolidation -~ | w* |- eo| 20| 1ol 30| - 13 6 19

* Miscellaneous N IR _ sl w6l 270
Subtotal B I T S 1370 - 1,603 - 2972

8 Penstock - _ _ .- _ o -

- Excavation, open cut, common ) m | 25000 1.9 S 10] o0 29 S48 b 25 .13

" Excavation, open cut, rock -_ : St 100,000 70 30] 100 700 - 300 1,600

" Excavation, lunnel, all class - o 25000  350| - 200| ssof - . 8rs] o seo| . 1375
Shoterete, 10cm m’ _ 1,000f 120 180 ~300| 32 - 198 330

Rockbol,25mm . - . | ‘m ~agool o so| 20] 20| 0 o21] 82 © 103

© Concrete, lining o T12500] 650 1200 1850 s3] 1500 2313

-~ Grout, consolidation . - o’ -~ 2310] 200| 10} 300| - 46 23 | &

© Miscellaneous . % | o - | o 263 263 526

Subdotal - o | o 2,897 2,891 5,788
9 l.’owerhq'useandSwitchyard TR oL _ S o .

 Stripping - S mt | 24,000 06{ - 04 o 14| 0f 24
Excavation, cipen cut, common “m® 32,000 1.9 ) 1.0 - 29 61 o 32| - ' 93
Excavation, open cuf, rock ~ m’ 287000 70 " 30 100  2,009] . 861 2,870
Concrete in'substruciuce “m 133500 500 1000 | 1500 6675| 13350 20025

. Superstucture m  a780| sooo| eovo| 1000|3024 0 2268)] 5202

- Miscellaneous S R 25 IR 1)) IS I . 1,178 1,652] - 2830
subdotal o p ] Y - , 12962 18,173) - 31,134

i0 l(iver(_)uﬂet . . : T S : o ] l. .
© Excavation, shaft, afl class mt 20000 S06| 00| 800 - 100 o 160
- . Excavation, unmel, allclass - | - m® - 4000 350 " 200]| 550 0] 80 220
. " Shocrete; 10 em o m’ . S1320] 120 180 - 300 Co1sf - 24 40
%f | Rockbolt,25mm . - m 000 sof 20| 250 0 s| - wf 25
| concrete lining m 2310 650| 1200] 1850 sl 2| o a7
: * Plug concrele - m’ 1930 00| eso| 1050 -7 25| - 203

© Grout, curtain Sm - as0| 00| 00| ie00] - 209 . s9| . 48

| Miscellaneous R oo e s el 2
Subtotal L S B T R 1,235

Coomas



" Tahte¢9.2.6 Breakdown of Cost Estimate for Main Civil Works

" Description Unit Quantity > Unit Price (US$) Amount {1000 US$)
' : ¥C LC Total |  FC 1.C Total
11 Re-regulating Dam ;

" Excavation, open cut, common o’ 33,000 1.9 1.0 29 63 .33 96
Excavation, open cut, rock m’ 274000{ 70 30| 100 1918 82| 2140
Upstream cofferdam o' 156,000 5.0 30 80 .. 780 468 1,248

" Downsiream cofferdam m* 156,000 so| 30 80 780 a68) 1,248
Embankment, earth m* 53,0000 . 50 30 80 265 159 . 424
Mass concrete m* ne0| 40| 00| %0 c904] - 1,130 2,034
Structural concrete m 19300] 3500 1000} 1500 965 1,930 2,895
Miscellancous % 10 : 567 501 1068
Sub-total 6242 5511 - 11,753

Tolal 188,244| 163,638 = 351,883

L oT4s




‘Table 92.7 Breakdown of Cost Estimate for Gate and Penstock

- Description Unit | Quantity Unit Price (US$) Amount {1000 US§)
% - C FC LC Total FC LC Total

¥ Biversion Tunnel

Gate ' ) ton 600 6,800 1,200 8,000 4,080 720 4,800

2 Spili\i'ay ) . S ) o . .

- Stoplogs ) ton 510 6,800 1,200 8,000 3,468 612 4,080
Gates - : ton 850 6,800 1,200 8,000 5,780 1,020 6,800

3 l’oweE Intake _ ‘ . . ) .
Stoplogs ) Lon 29 6,800 1,200 8000 . 1,972 . 348 2,320
Trashracks lon © 240 34000 - 600 4,000 . 816 . 144 960

- Gates - o ton 290 6,800 1,200 8,000 1,9 - 348 2,320

4 Walerway . ' : _

" Penstock steek liners - - : fen 5,000 _2,915 525) . 3,500 14,375 2,625 17,500

5 Powerhouse Dralt Tube Outlet : , " . ) :
Gates - : : fon . 240 6,800 1,2001 8,000 1,632 . 2881 . 1,920

6 River Outlet § : B : S ‘ :

* Trashracks . - - | ten LSl - 34001 600f 4,000 170 30 . 200
Inlet gates S ton - 550 6,800 1,200 8,000 3,740| . 660 . 4,400
River oullel gates w/housing = ton 320 - 8,500 1,500 10,000 | 2,720 480 3,200
Steel liners : . ton 100] 2975 - 525 3,500 298 53 - 351

7 Re-regulating Facilities e _ : : . o _ . ;
Stoplogs (1 set) R ton - 130 6,800 1,200 8,000 884 . 156] | 1,040

CGates oo i _ ton T 480 6,800 1,200 8,000 - 3264 . 576 3,840

“fota . _ : . _ asent| 80| - 53,731

147




. 'j‘able 9.2.8 Breakdown of Cost Estimafe for Electrical Works

Description , Unit | Quantity [ - Unit Price (USS$) Amount (1000 USS) o ==
: ] : Ic - L.C Total _ I'C LC Total T
1 Turbines and Auxiliaries o ' : ' ) RN IR
1Tydraulic lurbine ' : 15 - - - 45,800 5,100 50,900
: 1S5 . - - - 2,000] - 200 2,200
Others = ] % 51 - - - 2,400 300 . - 2,700

Subtotal SR o S 50,2000  5,600{ 55800

2 Generators and Auxiliaries

Generatoss - is i - - - 53,800 6,000 59,800
Generator Cubicles o is : . - - - 1,500 2001 - 1,700
Supervisory contro} ' s - - 6,100/ 700[ 6,800
Others S % 14 - - - 8,600, 1,000 9,600
Subtotal e - R I ' 70,000 7,900 . 77,900

3 Switehgear Equipment

Transformers is - - - 11,100 “1,200] . 12,300]
220 kV switchgear 1S e T - - 3,500 400 . 3,900
Othéis Too Do % T 18 - - H 2,200 200 2,400
Subtotal - B S B L : 16,800 1,800 18,600
4 Transmission Line R - R IR R : R R
- Trahsmission liie (30kny) | 15 Lo - - - 1 10500 4,500 - 15,000
S8 220XV switchgear : 15 : s - T - 20000 200 - 2200
COthers - - T T % R 1 oo . < 2,300 " 300 2,600
Subtolal - o o o N . o 14,800 5000] 19,800
Total . . i o i . | 151,800f - 20,300 172,100

CT4g



Table 9.2.9 Breakdown of Cost Eslirﬁatc for Ferigation Facilities (Right Bank Area)

o Description Unit Qty - Unit Price (US$) ’ Amount (1000 USS)

@ _ : i e Total FC LC Total
118ite installations 600.0 $00.0 1,400.0
21{Excavation common ' , L :

by backhoe - m' | 256,648 120 . 070 19 308.0 179.7 4876} -
3|Backfilling R A 20,736 1200 . 070 19 249 14.5 394
4|Embankment g ’ N . | |
by machine ' | 307,035 090 0.50] 1.4 276.3 1535 4298
$|Stone Pitching - m 14,232 iog] 2% 36 15.4] 359 512
6|Brick Work m 17,234 13.50 31.50 450| - 2327] . 5429 775.5
7{Concrete ' S ! _ o
A (14N/mm3) o W 25.00 40.00 65.0
B{I8N/mm3) w2150 4250 . 700 L
C (21N/mm3) w 36,445 - 3000 4500 750 - 1,0934] - 16400 27334
Concrete lining . m 19,040 © 25.00] - 4000 - 650 476.0] . . 7616 1,231.6
Form Work o m? 83764 - 200 6.00 80| - 1675|5026 -+ 6701
Reinforcementbar - : ton | 2,887 100.00f ~ 900.00 1,060.0 28871  25983| - 28870
| Waterstop . I m 4,608 1681 072 Y3 IR | B % | IR § Y |
8{Gabion e m’ 25356] © 132] . 17.08 244 185.6] - 4331 6187
9lGravel ~ - o m 136 75| - 3das| 1S 0.5 os] . 10
10JAsphatlt .. kg | 3,600 498 . 332] 83 179 120/ - - 299
11{Piles - o : e : : _ o T
Piles (d=80¢) S m © 2001 348.00] - 23200] . 5800 o 69.6 464] 1160
Pites (d=750) I m 80| 207.000 - .13800] © 3450 166 - 110 216
12|Angle Tron o kg - 750 L0480 072 - 12 0 04 .05 09
13|ExpansionJoim . . m | ooo7s] 0 desf . 332 83| 04l 02l - 06
: 14|Neoprene Bearing Pad o nos. . 100] - 441.00f - 189.00f - 6300 4411 - - 189 - 630

s"% 15} Raiting S m . 600] .. 2.80 1.20] - 4.0 ] 01} . 24

& o lieBridge - . | m .32 84.00 84.00] - 1680 S o230 54
17|Stars - : - o48f 2000 2000 401 - 0l ool o 02
18|StopLog S s S : S ST . o ; :

StopLog (15000 -~ - - nos. o2z a0 o 1890 2101 . 02 o4 . 08
StopLog (800) - - : nes. | 47 4200 © 980 140 - 02l - 05 01
Stop Log (500) & - o nos. 5| 270 0 630 90 0.0 00| . - 00
Stop Log (400) < - . Sooa ] noes. o3l 2000 490 10l - 00 0] - o 02
Pipe (d=300) - * ‘m sl a0 0 neo| o290 0 200 0 03] 33
. |PCCover . - : nes. 23] -1020f - 680 - 170} - 02 02 04
19{Gate - IR B S R _ SR : o ,
300xt50) - - . | nos. 16| 7080000 4,72000] 11,8000 - 1133 755 | 1388
200x1.20) - ' . nos. 1o} * 3,780.00{ 252000 = 63000 ©378] . 252 . 630
| 0.00x1.00 o] mes. 0] 1,560.00]  1,610.00]  2,6000] 156 (104] 260
20[Pump .. o Co - oy R . '
| psoox200kwxa . | LS o 1] 24030000  267,000[2.670,0000] = 24030[ = 2670] 26700
21|On-Farm development ha 2,043| C 117.60] . 176.40{ . 2940] - . 2403 3604| - 6006
Total . o e o R c S 66427  84994| 151421

S T49



Table 9 2,10 Breakdown of Cost E shmale for lrrlgatmn Faclhlus (Lelt Bank Area)

Description Unit Quy . Um! Pnce (USS) Amount (USS)
. : ‘ iC 1. Tolal C LC Total
11Site installations ) : : - 1,300.¢ 1.900.0 3,2000 5
2|Excavation common ) o ) ) : ' _ . =
by backhoz m | 373612f 1200 010 19| 4483 2615 . 7099
3|Backfilting m’ 54,064 1.20 070} 19 649 37.8 1027
41Excavation, twnnel (incl. suppon) m’ 33,300 70.00{ - 50.00] - 1200 2,331.0]  1,6650] - 39960
5|Excavation, shafl m l,300r 871.50 62.50 150.0 113.8 81.3 195.0
6Construction adit . ol m 3001 80000} 400.00| 1,200.0 2400 1200 360.0
7{Tunnel portal preparation LS ' o 200.0 " 100.0| 300.0
§|Embankment ' : o : C . . . |
by machine - ' | m | 6s1322] - os0] 050 14 586.2] - 325 9119
by manual . - " - 0.30 03 o L
9iSwone Pitching m? 16698f - 1ol -~ 252 . 36 18.0 S4211 060
10{Brick Work ol 22910 13.50] - 31500 450 - 3093] o 1217 1,031.0
11{Concrete work R : o o ‘_ _ : o =
A (14N/fmm3) - ] 25.00]  40.00[ - 650
B (18N/mm3) - e L 2150|4250 0 100 C L
CQ@INfmm3) . 1w 39.831) 3000  45.00 75.0] - 41949 - 1,7924] 29873
Tunael lining (incl. formwork) mw 14,5000 . 6000 9000} 1500 8700 13050 21750
Shaft lining (mcl Formwork & Re-bar] m® 5001 . 70.00 130001 : 2000 350| . 6s0] 1000
Canal lining : _ | 20,288|  25.00f 40.00] = 650 7322f  LI7LS| - 19037
FormWork . m' | 105005) - 200 6.00] - 80{  2100] .- 6300] 8400
Reinforcement bar - | ton 3,166] 100,001 900.00] 1,000.0 3166 2.849.4] . 3,166.0
Waterstop . ‘m | o a464f 168 072} 24 - 25| . 320 . 107
12|Gabion IR | o 25944f 7321 17.08] 244 - 189.9 443.1§ . - 6330
13{Gravel _ B : m |7 e8] - 3as) caas| o as| 14 - 4] 028
14|Asphalt -~ - _ kg c3,044) 0 498l 332p 0 83| sl 124 o 3L
15|Pitingwork -~ - | o L e _ S ;
Piles(d=800) - -~ m | 208 348.00r 23200] s800f - 724 - 483 - . 1206
Piles (d=750) m 120f  207.00]  138.00] | 345.0 248 0 16| o 414
16]Angle Tron P kg | @ 780 048] C072] 0 2] . 04 06 09
17|Expansion Joint _ ! - 78] - 498] . -332] . 83 - 047 03 06] :
18|Neoprene Bearing Pad - - nos. C104|  44).00f 1892.00] 6300 - 459) 197 - 655) S
19!Railing B m | o 900l 28] - w20 40l 258 0 ] .36
20|Bridge - - o m T.o48] -84.00{ 8400 1680 © . 40] - 40] - o8 0 o
21|Stars - _ b m 2000 zoo] 40 ol ol .63 o
22|Stop Log - ] _ - S o ) E i N T .
Stop Log (1500) S nos. 500 s10f 1890] . 270 . 04 o9} 14 -
Stop Log (800) ‘ - nos. -~ 213) - 420 980 : 140 . 09} 21 .30 R
StopLlog{s00) = - .- nos. | - 10 2701 - 630} © 90 o0l oo oo
Stop Log (400) : nos. { 7 37 - 2m0] - 40 - 70l o oo e 03
Pipe (d=300) | owm | 18| 1740l 1160l - 29.0] k%] ISR 1 | TR ¥ |
P.CCover ~ : nos. | - 31 w20l 680l 1700 . 04 03] 08 -
23|Gate o A R IR B R I SR R S
(3.00x1.50) - ' 1os. 14] 7,080.00| 4,720.00| 11,8000] - 99.0] . . 66| < 1652 - .
(2.00x1.20) C ' nos. | - 8] 3.780.00] 2,52000| 62000 . 302 - . 203 - s04f o
- 1(1.00x1.00) s Cdnos. | 0 8f 1,560.00] 1040001 26000) o125 - 83} - 208 0 0
" [H.P.gate (D=600) : LS o o e o 1nse] o 1350) L 1350 E
24]0n-Farm development _ ha 4,066] - 117.60]  176.40 29400 4782 - M2 11,1954 . o
Total o ] . R o 100883 144500) 24,5347 0

TS0
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Table 9.2.11 Breakdown of Cost Estimate for Land Compcnsalion

s

Description Unit Quantity |  Unit Price Amount Amount
: . (Rs.) (Rs.) {USS equiv,)
Land acquisition (10 ha) LS 20,000,000 400,000
Re place ment cost of privately owned 2,500,000 50,000
- Imigation tubewets/ Pumps LS 1,000,000 20,000
- : _ 15 1,000,000 20,000
- Caitle and goat shelter _ 15 500,000 10,000
Compensaiion for farm produce 1,000,000 20,000
- Crops S LS 500,000 10,000
- Trees LS . 500,000 10,000
Relocation of community infrastructures 12,000,000( . 240,000
- Relocation of graves and mosque . - LS 1,000,000 20,000
- Relocalion of village roads LS 1,000,000 20,000
- Relocation of bridges LS - 10,000,000 200,000
Cost of Resetilement Villages = 50,000,000 1,000,000
- Development of resettlement village LS 30,000,000 600,000
- Social infrastructure for resettlement village 1S 20,000,000 400,000
Contribution to in{cgrafed regional 15 5,000,000 100,000
development programme : . o
Costofstudies . - - K . 2,500,000 " 50,000
- Integrated regional development plan : LS 1,000,000 20,000
- Sewerage and treatment facilities for resettlement LS 1,000,000 - 20,000
village .. : co , :
- Town planning Ls 500,000 10,000
) P;foniloring fpst . N 10,000,000 200,000
- Monitoring consultant N LS " 5,000,000 100,000
. Visit of erp_viror’nmen!al re\{iew pannel - LS 5,000,600 100,000
110 WAPDA administrationcosis 1S 4,000,000 80,000
11 Contingencies - LS 16.000,000) 320,000
" Total 123,000000] 2,460,000



_ ‘Table9.2.12 Breakdown of Cost Estimate for Environmental Mitigation

Description - Unit Quantity {  Unit Price Amount ~ Amount

: : (Rs.) (Rs.) (USS equiv.)
Fisheries R 20,250,000 405,000
- Stocking / Restocking . year 7 150,000 - 5,250,000 105,000

{During 7 Years of Construction) : :
- Rescarch/Development/Deémonstration year 10 1,500,000 15,000,000] - 300,000
Archeotogy & Cultural Heritage | | $1,150,000) 1,023,000
- Relocation of Cultural Propeity nos. 1 150,000 " 150,000 3,000
- Savage operations in RB/LB _ site 10 3,000,000] - - 30,000,000] 600,000
© - Establish museum at F.C. post, dam site 15 20,000.000r - 400.000
- Access road construction to F.C. post & shine LS 1,000,000 20,000]-

Ecological Conditions . _ 92,900,000 1,858,000
- Forestry & Scenic Yalue tees  |4,800,000 8 38,400,000 768,000
- Erosion control reservolr erracing m 1,000,000 - 16 16,000,000 320,000
- Envitonmental Enhancement " LS . i 18,000,000 360,000
- Downstream Flow Vanauon Mmgauon by - LS " 4,500,000 90,000
~ Restocking fish - . L : .
- Dowastream river bank protection wuhm ré- LS 8,000,000 160,000

- regulating pond : C . o : R
" - Ramps for boating, | km ufs ofdam and closc to - ramps 4 750,000 3,000,000 -60,000

. Panjkora on both banks : N e L
~ - Conservation of quarry site, borrow area and spml LS - 5,000,000 100,000

bank aftcr construcuon : s oo - :
.AgncullureIWa!er Usagc o o < 9,000,000 ) 130,000
- L.B & R.B. main canals’ em:ronmcnlai LS 4,000,000 80,000
- Canal area terracing and vegetation LS * 5,000,000 160,600
Envim‘nmehla_l‘ mim;agememexpense LS . 4ﬁ,000.000 300,090
Monitoring ngrafh exbcr;se - LS ' 25,000,600 © 500,000
l\ﬁscé_lﬁneous ' % 5 '. 11,500;000 o 138,600
Total 2502000000 . 5,004,000
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Table 12.2.1 Disbursement Sélledule'

Year : . Foreign Local _ Total ‘ %
. o . {Hil1.US3) | (Mil.USS) | (Mill.USS) (X) :
Years Considered for Evaluation 2001 ' . L
1st Year . ‘ 2002 20.8 4.3 45.1 3.9%
20d Year . 2003 S 27.6 38.8 £6.4 5.8%
. 3rd Year 2004 43.7 - 49.1 . %28 8.1X
4th Year : 2005 65.5 53.4 | 118.9 - 10.3%
Sth Year 2006 117.0 90,0 207.0 " 18.0%
6th Year 2007 136.0 .| " 103.9 239.9 20,9%
7th Year - 2008 T 136.0 118.2 254.2 22.1%
Sth Year - 2009 65.1 . 59.4 - . 1245 10,8%
: 611.8 537.0 1,i48.8 100,04

Table 12.3 1 Munda Avo:ded Cost Assumptmn _

Combined Cyclcs Combustion Turbme
N . ~ (CCHQ) L HCTGs)
Thermal Characleristics = . EEE . S R
Installed Capacity (MW) . © - : ' T B L 589
Gas Turbine Converted to Hydro (Adjuslment Factor, 1. 127) BT . 663.803
Mean generation . . : b C 0 1540.67 S 83560
Imphedcapacuy factor T oL 164%
Conslmchon Cost of Therrnal Planls . . i B
Per kW installed (exclude IDC)in 1999 .~~~ oo 0 48000
Total cost excluding transmission Line (USD mllllon) A T T 31863
Construction period/allocation R AN - 2yrs (0.4/0.6)
Local costof the total -~~~ SRIE AT o 15%
Economiccost (SCF:089) - .~ . D X7
Economic life, year - - . o _— 20
Fuel Costs ‘ ‘ '
Natural gas price in 2008 (lmportcd in slorc Karach;) L T e
brought up 101997 price level, US§MCE . ' SR ¥ 2 O S % ¢
Domeslic transporiation USD/MCE, R N | < JE SO 043
Fuel price 2008 including transport, USD[MCF R '_ 360 . o360
Fuct price 2008 USD/mmBTU = - - IR 38 o 353
Average net heal rate (KI/kWh), lmmblu—.l 055G) o 878400 _ 1344700
Fuel price 2008 USD/MWh -~~~ S 2939 0 L 4499
Thermal Converled to Hydro, Adjualment Factor: B V1 R N1 |
" |Fuel price including Transmission cost, USD/MWh ~ ~ "~~~ - - 2989 - o 4530
Opcialiori and Maintenance Cost _ B R -
percentage of total economlccosl S TR N - 1 I
Annual Cost -~ - - L 000 e e 40 G
Source: HEPO- WAPDA and tthorld Bank S I R :



: T'abl.e 12.5.1 Avoided Cost Analysis (Sensitivity Analysis) (Base Case)

(Unit: Million USS)

Year | Total Cost : Benefils - Net Benefits
Awvoided Cost of Gas Turbine | - Avoided Cost of C.C. Agii Flood Total
1999 | €ost. ] O&M ] Fudl | Cosw. | O%M Fusl : Benelits | (N-E)
2002 28.88 ’ . 0 29
2003 42.52 o -43
2004 5942 0 -59
2005 76.13 o -16
2006 132.54 ] -133
2007 153.61 : 0 o 154
2008 162.75 125 0 125 =37
2009 7912 152 . 0 : 188 108
2010 368 o 9.40 3186 0 0.00 46.05 58 0.9 100 96
2011 368 0 2.40 31.86 0 0.00 46.05 58 09 100 95
2012 3168 [} 9.40° 3186 0 0.00 46.05 58 09 100 o5
2013 368 [} .40 3186 0 0.00 46.05 58 09 100 96
2014 3.68 9 2.40 3185 0 0.00 45.05 58 09 100 9%
2015 368 0 9.40 37.86 1] 0.00 46.05 58 09 100 o5
2016 368 0 9.40 31.86 0 0.00 46.05 58 09 100 -1
2017 368 1} 240 31.86 0 0.00 46.05 53 09 100 o6
2018 368 Q0 2.40 31.86 o 0.00 46.05 58 0.9 © 100 96
201% 368 0 2.40 31.86 [} 0.00 46.65 58 0.9 100 9
2020 3.68 0 9.40 37.86 [+ 0.00 46.05 58 0.9 100 . 96
2621 .68 0 9.40 37.86 o 0.00 46.05 58 09 - 100 - 9%
2022 368 0 940 37.86 0 0.00 46.05 53 09 100 96
2023 .3.68 0 9.40 37.86 [} 0.00 45.05 58 0.9 100 96
2024 368 0 9.40 37.86 0 0.00 46.05 58 09 100 9%
2025 268 1] 940 371.86 0 0.00 46.05 58 . 0.9 100 T 96
2026 368 ‘0 9.40 37.86 o 0.00 46.05 58 0.9 1060 96
2027 3.68 Y 9.40 3786 0 0.00 46.05 58 0.9 100 96
2028 348 125 9.40 37.86 0 0.00 46.05 58 0.9 225 222
2029 368 182 9.40 37,86 [+ 0.00 46.05 58 09 288 284
2030 3.68 0 9.40 3185 0 0.00 $6.05 58 0.9 100 - 96
2031 368 0 9.40 31.86 0 0.00 £6.05 58 0.9 100 9
2032 3.68 ] 2.40 3186 0 0.00 46.05 58 0.9 100 96
2033 3.6% 0 9.40 3186 0 0.00 16.05 58 09 180 . %
2004 368 0 240 3186 0 0.00 46.05 58 09 180 C %% .
2035 3.68 0 240 1786 0 0.00 $6.05 58 0.2 100 96
2036 368 0 9.40 31.86 0 - 0.00 46.05 58 0.3 100 96
2037 368 0 2.40 37.86 0 0.00 46.05 58 - 0.9 100 95
2038 368 0 9.40 3186 0 - 0.00 . 46.05 58 . 0.9 100 %
2039 139.38 0 240 31.86 0 0.00 16.05 58 0.9 100 . -39 -
2040 368 . 0 . 2.10 3186 0 0.00 46.05 58 - 09 00 - § - 9%
2031 348 0 9.40 37.86 0 0.00 16.05 58 0% 100 - 9% -
2042 168 0 940 37.86 1] 0.00 1605 58 0% 100 - 9%
2043 | 368 0 2.40 3786 - o .. 0.00 16.05 58 0.9 100 C%6
2044 368" 0 .40 37.86 0 0.00 16.05 5.8 09 100 9%
2045 368 0 940 37.86 o 0.00 46.03 5.8 0.9 100 - 9%
2046 - 368 - |. O 9.40 37.86 [} . 000 46.05 58 0.9 100 - T
2047 368 0 9.40 37.86 0 0.00 46.05 58 - 0.9 100 . o6
2048 3.68 125 9.40 37.36 0 0.00 46.65 5% 0.9 225 222
2049 368 188 9.0 37.86 0 Q.00 46.05 58 0.9 288 284
2050 | 3.68 1] 9.40 3736 0 0.00 46.05 58 0.9 100 96 -
205¢ 368 0 92.10 31,86 [ 0.60 46.05 5.8 0.9 100 C %
2052 . 368 0 9.0 3786 . 0 0.00 1605 58 09 100 o
2053 3.68 0 9.40 ars6 0 0.00 16.05 58 09 100 © 96
2054 368 0 ‘940 3186 0 . 0.00 16.05 58 09 100 9% .
. X055 3.68 -0 940 31.86 ¢ 0.00 - 16.05 38 0.9 100 C 9%
2056 .| 368 0 o410 3186 [t} 0.00 15.05 58 0.9 100 - 96
2057 168 0 940 3186 Q 0.00 16.05 58 0.9 100 96
2058 368 0 9240 3786 0 . 0.00 416.05 58 0% 100 26
2059 368 0 9.40 32.86 0 000 4605 5.3 (184 100 96
Total 1058 $40 470 1893 [] [0 230} - 289.7 460 941 4586 .
- Assumptions: Co e o : S
B “ . Exchange Rale, USS 1=Rupees - : ' o 50
- Standard Conversion Factor (SCF) o - 089
- - Total Hydro Gencration Capacity (MW} - : S 740
CUsspakw oL Lo R 2Ky
i 7. Capxity Utlization Factor -~ o R Ay
EIRR - 0 i oo o LT 1368%
LUNPVof Tolal Aveid Costat oL s 0 1R SEHDEL
" .. NPV of Total Generation (GWhy at : - 10%0 19,471,262
" Aveided AIC, USS . . R © 0033
Peak per KiWh fenergy ost) .- - - - o .0 0l
Off Peak per kWh(energycost) 0 -0 DR X1 ]
Agrieultueal benelit T SR Y -

Flood controd benefit - N P IR X




Table 12.5.2 Cost-Bcncﬁ! Aualysis(Without Envrionmeniﬂ Benefils)

Averape Incremental Cost, 8XWh

0020

: (Unit Milhon USS)
Year Cost Benelits
Economb 0&N Total Primary Primary Secondary Secondary Agricubture Fhed Emviren! Tetad Net
Cest Generaticn Brnefi Generation Benefit - Eroefis
1333 Frice - : ]
1 383 FEXS] {23 83}
2 4252 4152 (4232
3 594 55.42 (59.42)
4 T 603 7613 (643
b 13254 13254 (13259
6 15361 15361 {15)61)
7 162.76 16276 {16178
2 nn FrRr] : - : (79.72)]
S (1G] 368 iss 83560 5106 110 67 8547 58 ol - 00 14315} 19587
10 Q00 368 168 81560 5166 154067 8547 - 58 0e X} 143251 139587
3] 000 1é8 363 835.60 5106 154067 8547 T 58 09 00 18325 13387
3] 000 3é8 368 £35.60 5106 154067 2547 . 58 09 @0 His| w87
3 €00 168 3148 83560 5108 1540.67 8547 P38 09 00 LEEFLY IR ENRY
2] 00d k1> 3468 83560 T 508 154467 - 8B47 3 09 o0 143235 13957
15 L 1e] k123 368 L OB3S60 5106 154067 85.47 ¥ 09 00 1325 133387
1 000 363 3l 83560 5106 1440.67 8547 58 09 o0 143351 1357
17 060 168 168 83560 5108 154067 . 8547 - 58 9 00 14325 1337
18 000 168 168 215.60 5105 §580.67 8547 58 09 00 4] P38
19 L] 358 368 £35.60 5106 i54067 8547 38 o9 032 I 1IN
) 000 368 368 83560 3106 1530.67 2547 . 58 .09 00 ra3as| 13357
Fi | am 368 EX] BISE0 5164 1540 67 85.47 b5 09 0w 13235 8
Fi4 000 168 368 835,60 46 - 1540467 B85.47 . 38 09 00 11325 1B S
n - 000 368 3168 83562 5106 154067 85.47 ;58 L] 00 14335 13982
4 o0 3168 368 23601 - 106 154067 85.47 - 38 09 00 143351 185
5 0.00 368 368 83560 oS 1340 67 B5.47 ;58 09 00 143251 19387
26 00 368 368 8315.60 5106 154067 85.47 - 58 09 00 B35 13957
27 T o0 LI 168 235.60 5106 154067 8547 58 09 ] 11325 B335
28 000 148 368 83560 5106 1540.67 85.47 58 09 00 12323 IwsT
» 000 s 168 #3560 5106 1540.61 | 8547 . 3B 09 - 00 14325 13997
E+ 060 388 168 83560 L5108 154267 85.47 38 09 .00 mas| 1937
3l 000 143 k14 815.60 © 5106 1542.67 B5.47 58 09 00 14325] 13957
32 200 38 dag 831360 5106 154367 5547 38 09 08 125 1357
n 000 368 k1= BSEO] c 5106 154067 85.47 58 09 o0 1025 13957
y ()] 163 348 835.60 ;5106 154067 8547 hE.3 09 00 125F 13957
kL 0D kT 163 2lée 506 §540 67 8547 58 09 00 L85} 13387
3% o 68 168 s - MO 153067 83.47 58 [ (1] 10325] 188
3 o0 368 368 83560 ' . 5106 154067 8547 b33 09 0o] 10s] 188
3 13570 368 13338 B3S.50 . 806 154067 8547 38 09 0Q 14325 387
33 000 368 368 B3560 ) 154267 85.47 T 38 09 0e 14325 1%%
40 000 368 68 83360 ;5 154267 8547 .38 09 09 1A 1398
11 000 168 k) BIS6D R L) 134061 8547 L 58 09 [L] 14323 F 13357
43 .00 368 a8 83560 © 5106 15947 a5 58 ie 09 143351 13957
43 1] 168 1é3 | OBASED 5106 L150eT 85.47 58 09l - 00 14325] 1957
1 e 368 163 $35.60 S se] o 134067 85.47 58 09 00 19315) - 95T
45 060 g 38 835.60 D806 L 184067 8547 38 09 6o 13325] 13957
% Q00 363 168 831560 151405 14067 85.47 58 09 a0 13725 1382
17 000 368 168 83560 5106 1542 67 - g847 38 09 X [EEFLY EES)
48 000 368 368 23560 . 5105 154067 £5.47 8 09{ - 00 14325 157
13 © 000 L] EY: 21460 : 5166 1540 67 8547 58 09 00 14335 13957
o] 000 388 158 - BYSE0 LS 154067 8547 58 09 0o 14325 133357
E31 600 368 368 83540 DM L5067 RiED 58 LL4 00 10225 13357
3?2 000 168 A68 83553 - 5104 §54067 8547 58 09 oo 10258 132387
33 onn 363 i 83560 L O5E0E T 154067 - 8547 b33 0% o0 £1325 13957
53 ’ 000 168 168 23560 5106 154067 T BSAT 58 o9 00 14325% 13057
55 000 183 168 83560 5106 1540 67 85.47 58 09 00 M35 1398
55 000 368 348 © 3540 - 5106 154067 85.47 " 5% -3 L1 [ELRLY B R A
57 oco 168 368 233.60 5106 154067 85.47 58 1] 00 193] DR
2 X 000 368 368 83560 5006 154067 §5.47 58 09 00 1435) 13383
Teirl - BiLEY [EEEL) 103516 4177%.78 288306 7203347 427348 28%.7 460 28{ 716216 | 650210
Exclude Imigahon Cost . : - . : : E -
Exchange Rate, § USS= -
" Capaoity W 4
Capacity Factor AL
Awllary Rate & Line Loss kN
O & MCost - .05
LRAC Peak 50061
LRMC Off peak ' $0.05%
Ecoositic Cost per KW 93446 -
Agnculnural benefit 3
Frood control benefit 09
Environiment benefit per year R
EIRR . s (1251
NPV of Net Benefit at 10% - 819147
© NPV ef Cost, Mihon USS ' T 845833
NPV of Generation, GWh 2355023



Table 12.5.3 Cost-Bcneﬁt Analysis (With Envrionmental Benefits)

{Uait: Million US$)

e Year Cost : } Beatfits : :
== ) Ecosomic| 0O&M Totsl Primary Frimary | Secotdary | Secondary |Agricutterd Fkod | Enmviron, | Totel Net
Cost . Generation Benefit Geaeration| Beaefit ) Beaelits
1599 Price . :
1 2888 23838 : : {23.88)
2 4352 . . 4252 . . {42.52)
3 3342 - 5942 ’ . . N 3942
4 7613 76.13 ’ : (16.1%)
5 13254 13254 . : . o . ’ (132549)
[ 15361 15361 ' {153.61)
7 16275 16276 : . . {162.76)
B 1992 ) .12 : ) o ' {13.12)
9 000 kXS 368 835.60 5106 ) - 154057 8547 519 o092 H3 16752 16385
10 a0 - 368 168 835.60 - 5106 1540.67 85.47 55 092 243 16752 163.85
11 Qe 348 368 83560 51.06 154067 8547 50 092 M3 162.52 16385
12 0.00 168 168 . BIs.60 5106  154067]  BS47 519 092 243 162.52 16385
i3 0.05 3463 368 83560 51.06 154067 8547 379 0 092 243 16752 16385
14 002 363 363 83560 o 51061 154062 854} 373 09 - M3 16152 163.85
15 000 A48 268 83560 5106] - 154067 85.47 519 . 032 43 16752 151.85
16 0.0 168 168 83560 ~ 5106 . 154067 85.47 Y, 0.92 243 167152 163.85
17 0.5 48 368 835.60 51.06 154067 8547 5.9 092 2431 - 16152 16165
18 000 168 &3 83560 5106 F 154067 85.47 58 052 - 243 16752 - 16385
19 0.00 RYS) 388 £835.60 5106 | 154067 8547 579 . 092 243 16732 | - 18385
20 . 00 . 368] 38 8315560 51.06 154067 8547 519 092 243 167.52 163.85
21 - 00 i 368 ~ 83560 51.06 154067 . 8N 5191 - 092 243 16752 . 163.85
22 000 368 188 81560 5106 © 154067 8547 519 - 092 0 243 16752 © 16185
pa 000 368 368 83560 TOS106] ¢ 154067 8547 3.9 092 43 | 16752 161.85
24 Q00 368 368 83560 5106 154067 | 8547 - 31 092 2431 16182 163.85
23 Q.00 368 368 R35.60 - 5106 154067 B5.47 519 © 092 . M3 T 16752 163.85
26 Q.03 368 368 83560 S SLO6 ) T 154067 85.47 E 3 0.92 H3 16152 - 16388
27 0.00 3z 368 83560 . 5108 154067 85.47 579 092} M3| - 16752 T 16355
23 .00 3168 168 83560 .. 5106 154067 8547 - 579 T 092 243 16752 163.85
29 0.00 168 iss 83560 5106 | 154067 8547 5% 092 243 - 16252 163.55
30 0.00 © 368 . 368 B350 S 5106 154067 8547 59 092 243 16752 16385
31 000 3e8) - 168 - 83560 - 51061 154067 8547 519 092 23| 16152 . 16385
32 000 362 53] 83560 . 5106 . 154067 8547 .79 092 243 16152 - 163.85
33 0.00 368 Y5 . RI560 S S106 | 184067 8541 .. 519 692 243 167152 163.85
3 000 368 368 ©ORIS60 5106 154067 85.47 R, 092 43| . 167152 . 163185
35 - 000 18 3e8 | 83560 T 5106 | 154067 RS.47 - 0952 243 - 16752 163.85
35 000 Ass ©368] - 83560 51.06 154067 85.47 5l a9 M3 16752 ° 15385
. »n © 000 led © 368 835.60 T 5106 L 1540467 8547 379 092 - 243 o 16782 163.85
I T L1350 P X1 13238 83560 51.06 . 154067 | 85.47 573y - 092 23| . 16752 12815
a9 e 368 - - 168 23560 L5106 154067 &5.47 379 092 243 16752 16385
40 B 0&) - 368 363] . 83500 51064 | 1540467 8547 599 0% 33] 0 167352] 16388
41 L 000 T8 3481 - BIs560 061 154067 g4 . 599 052 243 16752 ' 16385
42 0.0 188 368 To8ass0 ] o 5106) | 154067 . 8541 - 39 B9 . 43 16752 16385
.43 AR 1t As8) - A8 83560 - s106) 154067 0 8547 379 0921 © 23| 16751). 16185
94 Lt 06 LY 3 IR ¥ . . 83560 5066 . 154067 8547 - 519 T 092 U3 167521 16385
45 00| . 388 . 368 .B3360] - 5106 1540567 8547 319 . o9 - 243 - 16782 16388
45 i . 0 . 368) - 368 83560 51061 - 154067 8547 R 092 L x] 161.52 163.85
.47 © 000 e8] . 368 . 83560 . 5106 154067 8547 . -5 092 243 16752 - 16385
43 . 0 T 368 358 . 83560 5104 154067 8541 5719y - o092 243 16752 16355
4% - o ST 368 L 368 83560 5106 1540.67 8347 539 092 243 15252 16385
5o 000 T 368 © 368 &560[ = 5106 154067 £85.47 579 0.92 243 16752 16385
51 002 . 3468] .. 368 83560 . - 5105 1540.67 © 8547 59 092 243 16752 16185
52 - - 000 3681 - 368 T 83560 - 5106 153067 85.47 519 . (192 .. 243 16752 16355
- X | 0.00 363 3.63 83560 5106 154067 8547 539 052 243 16752 16385
54 _ o000 168 3681 . 83560 . 5106 154067 85.47 519 . 092 243 167152 16385
55 - 0.00 - 38 ¥ .3 - 83e0| - 5106 154067 8547 59 . 092 243 - 16752 163185
6 00| o3s8] | 3ss CB3s60| - 5106 154067 . 8547 5 - 092 43 167.52 16385
57 0.00 368 C 368F - B3S6O) . 5106 154067 - 8547 509 092 ) S 16752 16388
58 S 000 363 368 Ssseo]| . 5106 154061 | - 8547 51| o 243 16752 16385
Tolal - 87123 133.89 1055.16 $1779.78 2551.06 F703)47 427348 1897 460] - 1,214.0 8376.24 1311.03
Exclude Imigation Cost . I o o : ’ : E [
- Exchange Rate, IUS§= . .0 " 7. o CR. || I
CCapacity 0 - Tt A 140
Capacity Factor o S ST . D34
. Auxillay Rate & LineLoss - - | I oL 130%
C0&MCet T T : Sl 0008
CIRMCpeak ¢ L . T Lo ooéneisa
. 1LRMC Off-peak . ] L 0053475603
.7 Ecopomic Cost per KW S 994.0148549
o Agriculor)bémefn R o LT 5946
Flood coctrol benefit . - U . MR . ) 092
- Eavironmert beefit pei year T s 2421961917
CERR Ol P o - 14.900%
NPVof Net Beaefitst - .- . " - © 0% - $306.47
- | NPVof Cost, MillioaUS$ . =~ = "~ B S §45839
o - KPY ol Geneqation, Gk e, 2356023 -
g S Avenige Ineremental Cost, $AWh ) U 117



 Fable 12.5.4 Cost-Benefit Analysis Using Consumer Surplus (Million US$)

Off-peak, % of Peak

S000%  0.0547 USSAW/year

AlC

T-58

a1

Cosl (C) Bensfit (B, :
Year Copst, Q&M Total Peak lO[f{-Fezk] Aga. Flood Env, ‘Total B-C
1| . 289 289 - _ 0 289
2 42.5 425 0 425
3 594 59.4 o] - 594
4 76,4 76.1 0 -76.1
51 1325 1325 o] -1325
61 1536 1536 o) -1536
H 1628 1628 o] -1628
8 197 79.7 : 1] 797
1 9 00 3.7 37 91.4 843 58 09 0.0 132 178.7
o2 37 337 91.4 843 58 09 00 182 178.7
3 31 37 914 . 343 58 09 00 182 178.7
.4 37 37 914 843 58| o9 0.0 182 178.7
s 33 371 - 914 843 58 09 00 182 1787
6 31 371 . 914) | 843 58 09 00 182fF - 1782
7 32 33 914 843 s8] - 09 00| - 182 1787
8 . - 31 37 914 843 58 09 00 182 1787
9 az 31 91.4 843 58 09 00 182 1787
10 3.7 37 914} - 842 58 09 00 182 - 1787
1% 3.3 31 o14] 843 58 09 00} - 182]| 1787
12 ¥ . 3.1 91.4| - 843 58 09 00 182 1783
13 3.7 a2 o1.4 843 58 09 00 182 178.7
14 - 37 31 o14| 843 58 09 00 182 178.7
15 37 31 914]| - 843 58 09 0.0 i82] - 1787
16 37 37 1.4 843 58 09 00 182 . 1187
17 37 3] 94 843 58f o9 00 182 178.7
18 o3 7 91.4| - 843 58| . oo 0.0 182 178.7
1% - 37 37 0 94 843 58 09 0.0 182} - 1787
20 37 37 9i4 843 58 09 0.0 182 - 178.7
21 33 Y 9id4]| 843 58 ‘09 0.0 18z) - 17837
22 3.3 33 91.4] '~ 843 58 09 00 182 178
23 37 3.7 91.4] 843 58 09 0.0 182 1783
‘24 37 31 914} . 843 58 09 00 182] - 17872
25 - 37 3.2 914 - 843 58 09 00 182 1787
26 - 37 3.7 91.4| - 843 58] - 09 0.0 182] - 1982
21 17 31 s14| - 843 58| - o9 0.0 182 178.1
28 37 a7 91.4 843 58| - 09 0.0 82| : 1787
29 3.7 3.1 o1.4] . 843 581 . 09 00 i82] 1787
30 . 37 139.4 914] -843 58 - 09 0.0 182] - 430
31 3.7 37 91.4 843 58 09 6.0 182 1787
32 " 31 37 91.4 843 58 09 0.0 182 1787
a7 31 3.7 91.4] - 843 58 09 0.0 182} 1787
a4 37 37 91.4] 843 58 0.9 00 182 1787
35 37 37 914 84.3 58 09 0.0 1821 . 1781
36 N 37 914 843 58 09 0.0 182] - 1787
37 31 37 - 14| - 843 581 09 00 182 1787
38 L% 3.1 91.4 843 58} - 0% 0.0 182 17181
39 37 37 91.4] - 843 58 09 0.0 182 < 1782
40 37 371 914 843 58 09 0.0 182 - 1787
41 37 3] 914 843 538 09 0.0 182 1782
42 31 371 s1d]| - 343 58 09 00 182 1187
43 © 37 S 3af 914 843 58] 09 0.0 182] 1787
14 37 3.7 014 843 58 09 00| 82| - 1787
45 37 31 91.4 843 581 .09 oo| .182| 1787
46 37 37 914 843 58 09 oo} - 182} 1737
47 a2 37 914 243 58 0.9 00| -~ 182] . 1787
48 a1 © 33 91.4 84.3 58 09 00 182 178.7
49 31 37| - 914 843 58 S 09 00| - 182 178.7
50 3.7 3.2 914 843 58 09 00 . 182 1783
Tolal 1839 10552 4,569.7] 4,2128] 2897 46.0 00| 9,i15.3
Installed capacity (MW)
Firm energy (GWh)
Secondary energy (GWh) EERREIERR
o&M . : R C0s% -
Economic Cost - Net Present Value
: - : _ NPYotCost : S5 4684 .
Discounl rale 10% NPV of Energy Gencrated 2356023
Consumer Surplus Price 0.1094 USSAW IRR - o T 158%

001988




‘Table 12.5.5 Cost-Benefit Analysi§ (Power Only)

{Unit: Milkon USS)

" Environiment benefitperyear . -0 D

T-59

Year § - ~ Cost Benefits
" § Economic | O&M | Total Primary | Primary | Secondary | Secondzry §  Total Net
Cost ’ Generation]  Benefit  [Generation| Benefit Benelits
1999 Price :
] 21.01 21.01 (21.01)
2 359.76 39.76 {39.76)
3 55571 . 55.57 (55.57)
4 © 7120 71.20 (71.20)
5 T 12395 123.95 (123.95)
6 143.66 143.66 (143.66)
7 152.22 152.22 {152.22)
8 74.55 : 74.55 ' (74.55)
9 © 000 3.44 344 £35.60 51.06 | 154067 85.41 136,53 133.09
10 S 000 3.44 344 835.60 51.06 | 151067 85.47 136.53 133.09
11 000 | 34| . 344 835.60 51.06 1540.67 85.47 136.53 133.09
12 C000] 344 344 $35.60 51061 154067 §5.47 136.53 133.09
13 © 000} 3.4 344 235.60 51.06 1540.67 85.47 136.53 133.09
14 000} 3.44 3.44 835.60 51.06 1540.67 85.47 135.53 133.09
15 000 3.44 34 835.60 51.06 1510.67 £5.47 136.53 133.09
16 S 000] 344 344 £35.60 51.06 1540.67 85.47 136.53 133.0%
17 0] 344 3.44 835.60 51.06 154061 85.47 1356.53 133.09
18 000 34| - 4 835.60 5106 1540.67 85.47 136.53 133.69
19 0.00| 344 3.44 £35.60 51.06 1540.67 8547 136.53 133.09
20 o000 3447 3H 835.60 51.06 | 154067 85.47 136531 13309
21 000 3.4 344 £35.60 5106 | 1540.67 85.47 136.53 133.09
22 o000 344 kXL 835.60 31.06 | 1540.67 . B5.47 136.53 133.09
n o000 344 kX1 $35.60 51061 151067 B5.47 136.53 133.09
P2 ) 0007 344 34 £35.60 51.06 | 154067 - 8547 136,53 133.09
235 000! 344 34 835.60 51.06 | 154067 85.47 136.53 133.09
26 . 000] 3H 34 835.60 51.06 | 1540.67 85.47 136.53 133.09
F1) Co00] 3] 34 835.60 51061 1540.67 85.47 136.53 133.09
28 ;. o000 344 344 835.60 51.06 | 1540.67 85.47 136.53 133.09
29 000 | 3.44 3.4 835.60 5106 | 1540.67 85.47 136.53 133.09
30 T 000 344 344 835.60 5106 | 1540.67 85.47 136.53 133.0%
31 . 000 34| 344 835.60 51.06 | 151067 £5.47 13653 133.09
32 000| 344 - 34 £35.60 51.06 | 154067 85.47 136.53 133.09
33 0.00 | 3.44 344 835.60 51.06 | 154067 85.47 136.53 133.09
34 000 344 344 835.60 51.06 | 154067 85.47 13653 133.09
35 000§ 344 344 §35.60 51.06 | 1540.67 85.47 135.53 133.09
36 C 000 341 o344 £35.60 5L06 | 154067 85.47 136.53 133.69
‘n : 000 | 3.4 34 £35.60 51.06 | 154067 85.47 136.53 133.09
38 13530 334 139.14 835.60 5106 | 154067 85.47 136.53 (2.61)
» 000 344 - 3447 83560 51.06 1540.67 85.47 136.53 133.09
40 C000| 344 344 835.60 51.06 1540.67 85.47 135.53 133,09
41 . 000 3H T 3431 83560 51.06 1540.67 §5.47 136.53 133.09
42 000 344 34 835.60 51.06 1540.67 85.47 134.53 133.09
LX) L0001 344 kR L 835.60 - 51.06 1540.67 85.47 136.53 133.09
11 - 000 34} 0 A 835.60 . 5106 1530.67 85.47 136.53 133.09
45 0600| 3.4 T34 835.60 5106 1510.67 85.47 136.53 133.09
16 060] 344 34 835.60 51.06 | 1540.67 . B5.47 13653 F 133.09
47 ' 0001 344 34 835.60 51.06 | 1540.67 85.47 136.53 133.09
43 T 000] 344 34 835.60 5.6 | 1510.67 85.47 136.53 133.09
49 000 | 344] 344 835.60 5106 1 134067 85,47 136.53 133.09
50 o000 344 34} . 83560 5106 f  1540.67 T8547| 13653 13309
51 000 3] o 3 835.60 506 154067 §5.47 13653 133.09
52 000 344 L34 835.60 5106 1540.67 85.47 136.53 133.09
53 000 44| 34 83560 | . 351061 154067 85.47 136.53 133.09
54 Co000 344 344 835.60 - 51061 1540.67 85.47 ] 13653 133.09
55 U000 F 344 4 835.60 51.06 | 15§0.67 85.47 136.53 133.09
56 . 000 341 34 835.60 5106 154067 8547 | @ 13633 133.09
57, L 000) 334 835.60 51.06 | 1510.67 8547 136.53 133.09
53 000 344} . 344 835.60 51.06 | 151067 85471 ¢ 13653 133.09
- L Tetal 823.62 | 171.98 995.60 | 41779.78 15583.06 | 77033.47 117348 ] 682654 | 5830.94
" Exclude Inigation Cost e R B - i . )
. Exchange Raté, 1USS="~" . . 5¢ EIRR . 13.440%
:Capacity -+ L T NPV of Net Benefit at 162  $193.22
- Capacity Factor S 3% PV of Cost, Million 1SS $138.28
- Auxillagy Rate & LinéLoss -~ 1.3% . NPV of Generation, GWh 23,560.23
LO&MCod T T 0.50% 7 Average Incremental Cost, KWW 0019
CLRMCPk o T - $0.061 T e T
IRMCOff-paak -~ . - $0.05%
Fconomic Costper KW . = - $94.0
L Agiulural benaft - L 0.00
Flood contro! tenchtl © 000




" Table 12.5.6 Financial Anaiysis_on Total Project (Ut Ao USS)

Year Cosl
Firanclat 0aM Waler Tax Tola! Frimary Frimary | Secondary  Secondary | Apnt Fiood Fav. Totsd Net
§939 B Charge : Geperaticn Benefd | Geacration]  Beeef . Beaefits
Frice s . ' .

1 4319 310 . - - . . {43 19)!
2 66.81 : &A1 ) . {6641
i} 5181 : : 2313 ) . . . 19281
L] 1581 ' 1894 . : . (11%31)
5 20742 ' i 207.02 . : . (29702
[ 23952 o o 239.92 . : ' (B39
1 251 22 . - FYEs ) . : : T LM )
3 12441 124.51 " : : ()
[ [X5) na] - s 0.00 17.03 83560 [ ELTS 12159 EX] 10 (13 20879 19127
n o] - onas 35 0.0 12,03 835.60 . BB 1M067 12281 37 10 02 108} 9381
n 000 1147 A3 -0 1.0} #1560 oy 134067 12404 22 10 (L] T.O2IEE9 - 195 e?
12 0.00 n 55 000 17.03 3315.60 cMnl osue sl oAy 19 oe] - a4er ©13155
13 a00] . N4 5 opaf 103 31540 857 1540.67 1653 | x| a0 00 o703 200.65
1 ¢.00 14y 554 LL I X)) 81560 864 1540.67 12180 At 10 L3 Bt ). ] 20037
15 4.00 143 554 0.00 COane3 83560 §7351 1540.67 12907 37 14 00| | oy 0432
1% .00 143 55 200 17.03 $35.60 %] 1540.67 130.37 k%) 10 eo| . 2151 20648
17 .00 143 55 0.00 1703] 83560 §926 1542.67 13167 3T L0 o0 22570 20867
13 L1 [{X ] 554 1) 103 [A1T53 B BT 1 154047 © wmesf 7| . 1ef | o0 B 712 1] 1083
13 .00 gy o Lo o3| oA CoBos| 134087 134.32 ER 0 BT eof . N Coma
0 1] 14y 554 . b0 YA 333.60 $191 1540.67 135.66 a? o eo} . My 21537
2 . e 1Ha2{ - M X .00 1743 13560 5041 ] - 15067 13241 3 1o 00 B =X ¥ sy
7n L1} nnl o ossl o e 17.03 23360 $1335 154067 REEENIR B 10 o0 230.86 I
b1 0.00 [TRL R N €1 el o 1w o Bse 926 134067 136.09 37 w| el | mn 16.09
b 000 HIT ORI X7 T o000 1703 83560 9319 t4e.67 13748 | ¢ 37 w] oo L M . omsyM
b3 11 1149 [ X5 000 .o [ 51Y oM 1st061| - 8B - 3 10 oa| - BN 22063
2% 000 nma| o osstl o es] 0 M 83560 9508 1061 0 o2l 37 10 00 24004 301
7 0.00 1149 sst| oo e00f < 103 835,60 B3] [LELE0 N BT T 37 el - o0 2139 12534
28 e - nao 551 .00 170 | OBMG 5697 154067 ST LN R % AP £ oof M B Rl
»n 12 1143 54 ase| .. 1703 83560 A1) 159067 48] - 37 to] . ool ,  2n18 w
30 000 nal oosu 1 S| mSer | . 89| 15067 148391 37 10 ey - S M5
n 0.0 nAsf 5 B 100 R 13 ) 83560 f - 10261 - 134067 15135 37 10 ee] - 8] . e
3? 0.00 1143 5 000 | . - 1703 335,60 . 10363 158067 13285 37 10 oo - wz WD
13 . 000 JLEC R U ] 0.00 1103 1560 1H67 14087 . 19139 ar| - 1e] | o0 . z3m 21582
M o o 1b4Y R L aoh L7.03 Comsea| | 1vaeT [LEUTS0 I 2 R N : 18 00 26383 W80
» o000 x| - ss ooo ] 1ro3l B0 104.67 1540.67 13 | o1e 0ol - s HEB
ko 0.00 1] . 3M BEE-1 % R 1 53560 - 10067 1540.67 [EX0 B Y 1ef " oeef o 2eam 244 80
37 0.00 1143 551 0.00 17.03 3560 - 16? 1540.47 15439 37 13 113 | 0 usw
33 13570 1.4 55 neo] | 1m0 mMeo 104,67 1543671 - 18433 37 BO§ 0] o 26x82] 0 UED
» o 000 1143 | B X [ 17.03 EXRX 0 6T 1H267 LY ar X ] © oo ' 246382 HEW
L] 0.0 ne| 0 ossf o 800 B X1 §33.60 . W0467 134267 15439 3 19] 00l . 209w M58
1 eoe]| - ona) . smf . L1 1703]  sse0] C M0de? 15067 . 1seM| A7 10 co| - wm M58
42 000 T 1L4Y 554 L . 1703 85601 - 16467 1349 67 15433 a7 1| e . w2 4880
13 0.00 [1X1) 554 7 0ed L] 560 | e 1543 67 JESECN . X 19 00| .. 26382 24580
4 L. a0 BT E LN B L B 1o Cres] L omasen] . e 154067 K] 7 0 e on| w3} 168
45 0.0 nap o sy 000 §703 Tosasga| T 10467 154067 14133 33 1) . Bo T 261B2 458
% 0.00 143 - 854 000 . 1103 B¥S60| - 10187 14967 TH») L A7 Lof . oo . w6382 Falt
4 0.00 14 ss| ooo 17.03 psse| - e 151067 ) - 37 0 o 0o 36382 11
1] 000 HAY A 00d 1.03 83540 - 167 [EELETE B L 37 - ol Ceef 0 wam2 11
£ 000 ner| 0 osM C000 17.03 35,60 .67 154067 1513 a7 1] ee] - wIm 24530
50 B 1] 1143 5N 0% wex]| - suer 104 67 1340.67 st oAt o o] - oee] L 11
31 200 14y 354 Loeeel o] . aMse T 154067 T ar| o0 o] | 3w B21%5]
32 eoa | oatay 554 000 13| - sse SOIHETE 154067 B EON ] 37 - 10| oe] o 26382 usw
51 : oon] - ey ] i 8w L 000 SN0 . 93540 167 1540.67 13439 ] o1e] Coee]| 0 omam 268
54 B2 IR K - 00 R L 83560 | . 10467 I067F . IM® | o] 0] - w2 2158
55 0.00 S04y 554 1. 17.03 93560 | - 13467 14067 15439 M| Le oo . 382 24589
56 0.00 1043 -3 1 1703 FXIYN IR 3 15.6] 1M 37 13 oo . 382 uE0
% T 000 143 -85 SR 1) SR LN B LY ) 10467 1540.67 13 37 tef . o} [ 26382 TLousw
37 0.00 143 3.5¢ o0 o3| . 33BE0F | IMET]  15406T] 55437 7 Eof - 00 26382 © N
Total 1154569 (IR 2768} 000 23888 | 417598 391939 | 7:033.47 EFECH T ST T .5 0.0 1211381 1417751

Frchanpt Rae | USS= .

Capacky - . .

Capacity Favtor (Feak Power)

Total Capital cost

Au@lary Rate & Line Loss

04 MCoz

Waer charge, USSRW .

Tax on Power Sales only. o nsed here :

Frawial Cod par KW T X L] H :

Agricubiral benefix i :

Flood controf benefit . X :

Envirorument berefie : : B s .

FIFR in 50 years . . 1M :

NPY of Net Benefit & 125 C $ssm S S ;

NPV of Codt. Milbua U'SS R 5 Y [ : : H .

NPV of Generaion, GWh : oI 0 oL : P B ‘ S e E

Aversge Incremental Cogl, $X%a N . - eb3s _- . ’ - . DA S AR




‘Table 12.5.7 ‘If‘inan_cial Analysis (Power Only)

(Uait: Millios USS

LCost

Eavironment bepefit

Year g
Financial Q&M Water Tax Tol2l Cost | Frimary Piimary | Sccondary | Secondary Total Net
1933 Charge . ! Generatlon| Benefit | Generation| Benelit Beneilts
Frice . :
1 a21% IFA L) {1L15)
2 62.10 62.10 {62.10)
3 85,50 8580 (36.50)
4 izl 1121 (111.21}
5 193.61 193.61 {193.61)
6 22438 238 (724.18)
7 23175 R LINA [PARNAY]
8 116.44 116.44 L : i __(M16.44)
"9 0.00 1074 554 0.00 1638 33560 £2.4} 1540671 12159 - 20403 18775
10 0.00 10.74 554 0.00 16.28 335,60 8326 1540.67 12281 206.07 189.79
11 - 000] . 104 o554 0.00 16.28 . 83560 B109 | . 154067 124.04 208.13 19185
12 0.00 10.14 5.54 o Q00 16.28 835.60 8493 | - 154067 12528 | - 21021 193.93
13 00| - 1074 ;554 © 0.00 1625 . 83560 85.78 1540.67 12653 | . 223 196.03
14 0.0 1074 . 554 0.00 16.28 835.60 86.64 1540067 122.80 21444 19315
15 0.00 1074 - 5.54 0.00 16281 . 83540 8751 154067 12907 | . 21658 20030
16 0.00 10.74 554 00 1628 835,60 8328 1540.67 13037 21875 20246
17 - 000 10.74 5.54 C. 000 1623 §35.60 £9.26 1540.67 13167 22052 . 20465
18 o000 - 10.H T 554 000 1628 | . §35.60 90.16 154067 13299 - 21314 206.86
19 T 000) - 0T 5.54 000 16.28 §35.60 91.66 1540.67 13432] . 2337 209.69
20 . 000 10.74 554 - 0800 16.28 83560 91.97 1540.67 135.66 227.63 21135
21 000] 1074 - 554 - 0.00 1628 - 83560 o044 1540.67 13341 223.85 207.57
22 .. 000 104 554 - 0.00 1628 - 83560 . 9135 1540.67 13474 . 21609 - 70981
2 0.00 10.74 554 © 000 16.28 835.60 9226 154067 13600 | - 22838 21207
2] . 000 10.74 554 000 - 1628 835.60 9319 | ~ 154067 13745 230.64 © 21436
25 . 000 1074 554 - 000 1628 835.60 94.12 151067 135.83 - 229 20666
. 26 0.00 10.74 L 554 0.00 1628 835.60 95.06 154067 140.21 235.27 2t8.99
- 27 000 1074 554 0.00 1628 835.60 96.01 154067 = 14162 23763 22134
- 18 000 1074 - 554 . 0.00 1623 - 835.60 9697 154067 143.03 24000 272
9 0.00 © 1074 554 0.00 1628 835.60 9794 154067 14446 24240 226.12
- 30 000 10.74 - . 000 16.23 B15.60 - 9892 1540.67 14591 . 24483 - 228.54
31 - 000 - 10 - 554 0.00 16.28 835.60 10261 154067 151.35 23396 23768
n - © 000 S 104 554 - 000 1628 - 83560 103.63 1540.67 15286 | - 25650 240.22
EX) 000 ] C 10H 554 © 000 16.28 835.60 104.67 155067 15439 . 25906 1278
] 000 1074 5541 - 000 16.28 835.60 104.67 1540671 15439 0 259.06 242738
35 000 - I 5.54 - 000 1628 835.60 10467 1540.67 15439 25906 | - 24278
16 | . ooo{ lom] - 554 0.00 1628 83560 | 104.67 156067 | 15439 25906 | - 24278
- 0.00 w0 - 554 000 | 1628 835.60 104.67 154067 15439 159.06 24278
33 sl o 10 5.54 000] 15198 835.60 104.67 154067 15439 | 25906 10703
39 000 10.74 554 0.00 1618 83560 104.67 1540.67 15439 . 25906 24278
40 L0000 . 1074 - 554 0.00 1628 F = 33560 104.67 154067 15439 259.06 24278
41 000] . 10.74 554 0.00 16.28 " 83560 . 104,67 " 154067 154239 259,06 M8
42 co. 000 - 1074 - 554 0.00 16288 = 83560 1467 | . 154067 15439 239.06 24278
43 00 o 1074 554 0.00 1618 . 835.60 10467 . 154067 | - 15439 259.06 © 24278
44 M) o WM 554 0.00 16.28 + 835.60 1M.67 151067 154.39 . 359,06 24278
45 0.00 10.74 554 000 1628 | - 83560 104.67 154067 154.39 259.06 24278
46 000 1074 554 0.00 1628 835.60 10467 154067 15439 259.06 | 242718
. 47 cooe0] U tom sse| o oo 1628 | 83560 10467 | 155067 - 15439 25906 | - 24278
48 000| . 1074 554 - 000 1628 D 83560 | . 10467 - 154067 15439 259.06 24273
49 - 000 10,74 | 554 © 000 16,28 835.60 1167 154067 15439 © 259.06 24278
50 o0 1074 . 554 . 0.00 1628] . 83560 - 10467 154067 15439 259.06 24278
k11 000 - 1074 - 554 0.00 1628 - 835.60 104.67 154067 15439 ] 25906 242,78
32 © 000 10.74 5.54 ;000 16.28 835.60 10467 | © 154067 154.39 259.06 242,78
% I 000 1074 554 .. 000 1623 : 835.60 104.67 154067 1543% 259.06 24278
54 000} 1074 5.54 000| 1628 : 835.60 10467 |- 154067 -154.39 259.06 24278
55 000 1014 $54| o000 w628 P 835.60 104.67 154067 | - 15439 @ 35906 24278
56 000 | " 1074 554 00d | . 1628 33560 | 10467 | 151067 15439 ] . 25906 242.78
-] 0.00 - 1M 554 S 000)- 1628 . 83560 104.67 1540.67 15439 259.06 - M8
57 000 1074 554 -0 - 1628 835.60 14.67 C 154067 15439 - 25906 242.78
‘Toblll 1210.17 £37.24 17683 0.00 101424 41772.78 4919.39 7703347 7156.19 12171563 1015144
" Exchange Rate, 1 USS= 50 EIRR : B : : 13.182%
Capasity SR 10 . NPV of Nel Beoefitat . 12% $53.04
Capacity Faclot (Feak Power) T 12.06% " - NPV of Cost, Million USS ) . $e5417
" Total Capital cost . CL10M NPV of Gesention, GWh* 19,733.69
 Auxillary Rate & Line Eoss S 13% Average Incremestal Cost, $/kWh - 0033150134
. O&MCosdt S - 1% . B ’ : :
Water charge, USSXW B - 00023
Tax on Power Sales only, nousedhere ~ - .. 0%
. Finascial Cost per KW -0 1552.5676
Agriculural benefit o0
Flood control benefit R
o .



" Table 12,5.8 Cost-Benefit Analysis : ~ ‘Table 12,59 Financial Analysis

(Irrigation Only) (Irrigation Only)

{Uaii: Million US$ - : ) - (Unit: Million US3)

Year | Economlic Q&M Total Cost Total Nel Year | FinancialCost Q&M Tola]l Cost] Total Net
Cost Benelits Beaelils 1599 Price i Benefits Benefits _|
B i7 k7] {1.79) i 280 FE - 250)
2 264 264 (2.64) 2 a2)] 412 : ()
3 369 : 159 (369 3 576 576 (5.78)
4 T 47 41 “m 4 738 7.38 (1.35)
5 82 823 (8.23) 5 1285 1285 (i285)
6 954 o 9.54 . X)) 6 14.90 Heo| - {14.50)
? 1o . 0.1 (10.11 1 1579 ’ 1579 : (15.79)
8 495 495 ) {4.95) 8 773 7.3 (7.73)
9 000 - o 0.00 57 579 9 6.00 000 0.00 LN 2R BN ]
) 002 ot - 0.00 C 879 - 579 1] 0.00 © 000 cO0| . 3M| o An
-1t 000 0.00 000 .5 L899 1 000f . 000 000 373 k%)
12 000)] - 00 0.00 579 579 i2 0.00 0.00 000 s 3
T 000 000 ooof - sw] 579 13 00| 00 000y M LY x)
H 0.00 000 000 U839 579 14 000| © Q00 000 kR i) wm
1 000 0001 ¢ 000fF - 5W - 879 15 00 - 000 0.00 37 R ¥ i)
16 0.00 000 om| - 579 - 579 15 0.00 0.00 000 3. an
17 000 ooo{ - 000 B % ;) 5 17 000] - 000 000 kR3] 31
18 0.00 000 - 000 579 879 18 000{ 000 000 - Am an
19 00 00e| 00| 5.7% B ¥ 19 0.00 000 0.00 373 s
20 000 om| - om 579 .. 519 20 0.00 6.00 0.00 k% B
21 000 ey ~ o000] .. 37 579 21 0.00 0.00 00| - 3| m
n oo| - oo 0| - sl . AP 2 00| ° ooo] . oo 373 k% 1]
P2 ol - 000 ... Q00| 579 S 579 23 000 . oo opo| . A 1M
24 0.00 oo0f - - 000] s 879 2 00| - 000 S003] 373 i
25 ow| - 000|- - 000 %) - 28 ooo] . 00|  ooo] | 3m kX 1]
% 0op{ . 00| | . 000 579 5.79 26 go0] . 000 6o0] 37 . 373
T 000 0.00 000 599 519 21 000 © 000 000) - AW} . 3
28 000 0.00 S 00e] 579 X 28 000 000 00] T 3n s
P2l 0.00 0| . 000} - 579 R 29 000} 0] 0001 3B} - AD
30 - 000 000 000 579 579 30 : 000 ow| - o0do B LS R ¥ £
31 S 000 oor] . oo 5B - % ] Tl © 000 000 0.00 m k¥ x)
2 0.00 o] > . 000 B %N IR & 32 ] 0.00 © 000 0.00 iy oW
» oe| ~o00f| ¢ . 000 -] - 579 33 © . o0ool . o060 000}f -~ 373 in
1 o] . o - 0.00 X - M 000} - oo00f . oo0af - M 373
38 00| - 00d] . o00of - 5P ¥ - 3 000 . 0B0 000 AN A
16 © 0 ool - 000f - 579 R %) 35 - 000 00} 000 am kX 1]
k¥ ) L 000 ot - 000} . 5719 C 88 37 L00d] 000 000 ... AT wmn
33 . 00a] - o00] - - opof - sl . s 38 S 000) om0 T 000 Aap AN
39 ego| - o0o] . ogo] - 5W 879 i S 000] T 000 00| . INn n
40 . 000 ol . 0.00 579 s 40 000 oo - o000 - 3m] - am
4 - Q00 0.00 0.00 573 - ¥ 41 .00 S 000f - 000] 7 Am am
12 000 ow| © 000 519 RN ¥ ] 42 ST 000) 00 am| - A7 i
43 o0l L oedof o L o00] 0 T AW 519 43 ©00 000 0| » 37|} - Am
o 000 Lo 000] - 519 51 H S 000 coo| - 000 - Am 373
45 000 0.00 000 sl . s 45 To000) - 0m] - o00]| o 3Bl am
46 000 0.00 0] 579 ¥ ] 45 oo 000 D o0o00| - 373 n
11 o) oo00f - 000 579 579 47 : 000 ood{ .. 000 -7 a7 k¥ L]
48 o] - o0 000 R ¥} T 5T 48 S 000 cool - o6o0| - 373 37
L 000 ow| . . oo 579 - X 49 : 000| ... 000 . oo0| 33| 3B
50 © - 000 o0 f 0.00 L% -] R ¥ ] 50 : 0.00 0.00 0.00 kN IR X
51 6.09 000 - 000] - 579 T8 51 : 000 6.00 o] 3713 k¥ 4]
52 - bgo[ . o000 .. 0.00 579 579 52 T 000 0.00 oo0] 3| . 3P
53 ooof . ooo| .. oafo} - 5 . 579 53 o0 - o000 - oo0] 31 b2 ]
54 Co000f . om © 000 579 Y 54 . 0w oox{ . ooo] 3] 0 am
55 © 00 000 000 579 L sTe 55 o000 LT 000) CCooad 3T A7
55 000 000 . 000 579 - 579 56 om0 . o0al o o00] 393 373
55 o] o oooo - 000 LsTe R % 35 S o) o 000] T eoo] v an
57 o] . o000 - 000) - sae 579 57 Lo 000 aoa| - 00 S A A

57 S 000 . : - - : : 57 - 060 e :
" Folal 4567 0.00 45.67 18%.72 308 Tolal] FE TN N Y T 1864 11510
Excbange Rate, 1 US$= SO E{RR ~ el 9.705% o Exchange Rate, 1 US§= - SOEIRR S A0s3%
O & MCost o, 0000 Tetad Net Beoel 0% S 3100 . O&MCost ..~ 0 0000 Totl Benefi 0 12% 0 -42718

Agricultural benefn 5.794 Total Cost : {v: N $27.80 Apricultural bepefit S 3329 TolalGest - 12% 0 83968

: .‘ _T- 0



Table 12.5.10 Cost-Benefit Analysis Table 12.5,11 Financial Analysis

{Flood Control Only) (Flood Contrel Only)}

3 : ) L (Uit Milion US$) ) (Unit. Milbon USS)
1:’:}3 Year . |Economle OXM Tetal Telal Net Yezr }¥inanclatCest OXM Totat Cent Totst Nt

Ceoit Cort EBenafits - Beneflts 1952 Price Brnefits  Benelits

1 0.08 0.08 (0.03) 1 012 [3F] {0.32)

2 o.n o (0.11) 2 018 : 018 018}

3 0.16 0.16 B CAL] 3 0723 - 0723 ©®25

4 020 0.20 ) (0.26) 4 032 032 (0.32)

s S 035 035 {016) 5 0.5 0.56 (0.56)

& 0.41 0.41 0.41) 6 0.65 C 068 (0 6%)

7 0.44 AL 0.44) 7 063 0.68 )

[ 021 - 021 : {021) 3 033 : 033 REE B (2 1)]

E] 0.00 0.00 coo| - om 092 ) 0.00 0.00 0.00 1.03 1.03

10 0.00 0.00 - 0.00 092 0.92 10 0.00 0.00 0.00 103 103

n 000 0.00 000 092 - 092 1 ©000 600 0.00 103 1.03

12 0.00 o] - 0.00 C 092 052 12 0.0 0.00 0.00 103 1.03

13 0.00 000 0.00 o9z - 092 B 0.00 000 [1111] 103 1.03

14 0.00 0.00 0.00 .o 052 14 000 - 000 000 - 102 103

15 0.00 . 000 0.00 092 [ X3] 15 0.00 0.00 ool o3| - 103

16 0.00 0.00 0.00 ] 052 0.92 15 000 0.00 ooo|. 103 1.03

17 0.00 00| . oo B 37 - 09 17 0.00 0.00 : 0.00 10 1.03

18 0.00 0.00 0.00 092 092 18 0.00 06.00 0.00 103 1.03

1% 0.00 0.00 L 000 09?2 0.92 % 0.00 0.00 . 060 10 1.03

.20 0.00 000 000 092 Coom 20 Copo0 0.00 0.00 103 103

-1 0.00 0.00 .. 000 R X2 0.92 1 S 000 0.00 060 102 1.03

C 0.00 po0] - 000y 0.2 To092 22 0.00] 000 0.00 103 - 103

) 0.00 0.00 C0L0 0% 092 n T oopdf 000 000 1.03 1.03

i 0.00 0.00 ooe} 09 0% 1 000 0.00 0.00 1.03 103

25 © 000 000 | - apof - - 092 - 092 Lo2% 0 [(21) 0.00 1.03 103

26 0.00 0.00 0.00 o9 (3] 26 S 000 Q.00 0.00 103f - Lo

27 . 0.00 ©0.00 0.00 L 092 © 092 27 S 00a] - 000 oo}l  1m 103

28 000 004 . ooo| .. 092 .. 09z 28 000 oo0| - oca] o wo3y 103

% wage| 0 000 e00] . . 092 . 092 F . 0o 0.00 0.00 3] 1,

-30 0.00 000] T 000 062 062 30 . 000 o.00 1 103 103

n 000 | - 000 0.00 052 092 T . 000 0.00 ooo| 103 T .03

2 0.00 000 - . 000 osx] - 092 -1 ooo| . 000 0,00 1.03 103

33 0.00 . 060 0.00 E 092 o092 D 000 000fF - 000 103f - 103

Ao 0.00 0.00 oo - 092 09 3 S., 000 000 0.00 103 1.03

i.0as 0.00 coof - - oo o092 o o9 D3 ©000 0.00 0.00 103 103

T8 0,00 0.00 000 092 092 35 R 1] 0.00 .. 000 R BT

LY I fooo| oooof 0.00 092 092 Cn C 000 0.00 000 103 - 103

s 0.00 ool - 000| 092 092 38 ~ 000 000 000 103 103

39 oo o o00f . 000 . 092 092 19 0.00 0.00 0.00 10fF - 103

0 . Coooe| . 000 . 000 Coe2) 092 40 0,00 000 : 0.00 10| - 1,

L 43 ooa| - 000 0ol 0, o 11 00 o) - 0.00 103 103

42 000 000 Coopof on © b9z 42 - 000 000 .00 103 - 103

FE & B 000] - . 000 0.00 B 171 0.92 43 000 0.00 o] i . 103

oAy 00l 000 - 000 - o 1 092 41 . 000 0.00 B X: % RS it B X))

.45 . 000 0.00 0.00 c o2 . 092 45 0.0) 0.00 o om SLe| . wm

% 0.00 - 000 ooof . o092 . 092 4% 000 0.00 LG00y - 103 103

17 . 0.00 0.00 0.00 097 o9 4 0.00 0.60 . 000 13 03

. 4B baon 00l 0.00 oo 092 48 ) 0.00 0.0 .- 000 1.0} 103

- I - 000 0.00 o0 - - o0ez)] 092 19 © 000 0.00 - 0.00 | o1

;50 000 0.00 oo - . 092 . 0%2 30 L 000 o | . o0 - 1o 103

5o 0.00 oco| - . 000 092 T 092 51 .. 000 0.00 0.00 10 103

52 - Co000F - 000 - 000 09 L 092 52 000 0 ) 0.00 103 103

53 . 000 0.00 © poo T 0% a9z 53 . 000 000 : 000 ] . 103 103

54 000 0.00 ~oeoof - 092 T 092 54 : 000 0.00 oeo| 103 103

55 poo| . 000 0.00 0.92 0.92 55 C00 0.00 0oo| - 10, 103

56 © 000 0.00 000 . . o9 052 58 000 goo|l | . oo o 103f 103

56 000 0.00 0.00 0.92 Co692 56 000 600 0.00 102 161

57 0 | o) 0 o00] - o] - 0f2 1 .51 . o] T e o] . oves] 103
57 [ . ) - ' - 51 0.00 - : :

Tolal 1987 - 000 158 1600 3102 Tolal| . - - D00 0.00 3.63 5163 1959

- Exchange Rate, 1 USS= -~ -50 O e Exchange Rate, 1 USS= %0 IR .

Capacity T O EIRR - . 24359 0 Capacty | . : . _OEIRR - S 196

Capacity Factor : 37.14% Tolal Net Bepel 0% §3.05 Capacity Facles 0.00% Total Net Besteft |~ 12% $138

Awclary Rate & Line Loss 0.0% Total Cost oo 10% © %120 AwqBay Rate & Line Loss © 0% Total Cost 12% $112

O&MCost - 00000 T O&MCost - 000 : i :

FeodBenetw 0 08 . S0 PlodBenedt -, 10y

163




~ Table 12.6.1 I._.evelizedﬂTar.iff Calculation

Year of commercial opration = 2010
Weighted Average Tariff in 1999 price 0.0661
15t Step Tariff (US$/k\Wh) = 0.076
First Step Years o 12
Second Step Tariff (USS/AWh)= 0.0
Second Step Years . 10
ThitdStep Tariff (US$/AWh)= 0.076
Levelized Average Peak Tanff in 1999 0.092
Total Capacity (MW) ) 40
Total Availbable Capacity 371%
Primary Fnergy Factor 13.1%
Secondary Energy Facior 244%
Tertiary Energy Factor 0%
Exchange Rate $1=Rs. - 850 -
Leveling discount rate = . 120%
FIRR (Public-Private)= : : : : : : : : §i2.8%
Year - Year Primary  Encrgy  Revenue Secondary Energy Revenue Total  Welghied
of  Energy Charge  Primary  Energy © Charge Secondary Révenue Average
" Operation C R K . : S : .
: (GWh)  (3/kWh) (MilUS$) ~ (GWh) ~ (5AkWh) (Mil. US$)  (Mil. US§) ' ($/KWh)
- 1993 o - 0.0760 .0 -0 0.0608 .0 ‘ - 00661
2000 0 : 00778 0 .0 - 00623 0 - . 00677
S0 o . 007197 0 0 . 00638 0 - 0.0694
1] -0 . 00816 L0 -0 0.0653 -0 C- 00710
C 200 0 . 0083 0 0 0.0669 B U O U 1Y 71
2004 L0 - 00856 -0 0 0.0685 -0 - . 00745
2005 0 . 00876 0 0 00701 - 0 - - 00763
2006 ¢ 0087 - 0. .0 . 00718 o - . 00781
2001 - - o - 00919 0: .0 - 00735 0 - . 00800
2008 0 0094 0 0 0.0753 : | B T- 100819
2009 . 0 0.0963 0 0 0.0771 = 0 - - 0.0838
- 2010 B | 836 0.0987 © 82 - 1541 0.0789 - 122 204 . 00859
2011 .2 836 " 0.0936 ;83 - 1541 0.0797 - 123 206 .- 0.0867
2012 3 - 836 01006 7154 0.0305 124 ;208 ° - 0.0876
2013 ‘4 836 01016 ;85 .. 1548 0.0813 125 - 210 - 0.0885
- 2014 5 836 01027 .. 8 . 1541 00821t N V¥ A 212 0.0893
2015 . I 836 . 0.1037 Co8T 1541 00829 .. - - 128 214 - Q092
2016 7 836 01047 88 . 1541 0.0838 - 129 217 - 00511
2017 8 836 . (1058 .88 [ . 154 - 0.0846 130 219 0.0921
2018 e 836 . 0.1068 C B9 o 1548 0.0855 132 Lo s 06930
2019 10 - B3 . 0107 .. .90 - 1541 . 00863 133 - 223 0.0939
. 2020 11 ‘B3 . 01090 91 . 1548 . 00872 -~ - 134 225 0.0948
T 2021 ” 836 01101 - S92 154t 0.0831 136 228 0.0958
20022 i3 836 0.1082 90 1541 0.0866 133 224 . 00942
2023 14 . 836 . 01093 91 - 1541 - 0.0875 . 135 226 . 00951
2024 15 836 |, 01104 02 1541 0.0833 136 228 0.0961
2025 16 836 - 01115 C93 154 0.0892 . 137 Ton1 . 009
- 2026 7 - 836 - Q1126 - 94 . 1541 0.0901 - - 139 233 0.0980
2027 18 . 836 0.1138 - 95 - 1541 0.0910 140 © 235 0.0990
2028 19 836 01149 - 96 1541 - 00919 142 238 . Q1000
2029 B 836 - 01160 - .97 - 1541 0.0928 143 RN~ 1L 0.1010
2030 2 © 83 01172 93 1541 00938 144 - 242 0.1020
203t 22 5836 - 01184 99 . © 1541 0.0947 146 S. 245 ¢ 01030
2032 2 836 - 0.1228 103 1541 0.0382 . 151 254 - 01062
2033 2 - 836 01240 - 104 . 1541 S 00992 © 153 - 256 010794 -
- 204 25 836 01253 - - 105 1541 - 01002 S 154 - 259 01090 :
: e . e o .. Printary Secondary - - Tolal
Net Preseat Value of Energy in 1959= . GWh . 5,884 - 3474 5358
Net Present Value of Energy Revenue in 1999= us$ : 198 L 292 L 490
Levelized Tariff US§ = T 1999 : ' : 0.092
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