XII. ECONOMIC AND FINANCIAL EVALUATION

Approach to Evaluation
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The proposcd PrOJect is planned to be a multi-purpose dam servmg for power
- gencration, lrrrgatton and flood control. Three types of power benefits were

considered, i.e. the benefits derived from avoided thermal, the Long Run Marginal
Cost (LRMC) as benefits, and the benefits derlved from consumer surplus.

The financial analysns was carried out to answer (1) whether the overall PrOJect is
__:'proﬁtable (2) whether the potentlal investors, pnvate or publlc or joint cfforts, |
~will see the incentives aftractive enough for them to forgo the investment
' opponunlttes and (3) whether the Project ¢ould bring reasonable level of income
to the govemment federal and provincial, through dtvrdends dlstnbutlon taxes,
- water charges, and other charges and duties, with focusmg power generatron alone =
. (using the separable cost - remammg beneﬁts)

Three modalities of fi inancing schemes were tested assummg private mvestment
: (BOT) public mvestment and Jomt ventures (BOl‘)

Major Assumptlons and Condrtrons ‘

" A discount rate of 10% was used in economlc analysrs to reﬂect the opportumty :
' cost in Pakrstan and 12% was tesied for ﬁnanctal anal) sis. An e,\change rate of
_ US$ ! for Rs. 50 was used in the analyses The service life of ClVll works was -
: assumed at 50 years and the electrical and mcchamcal components are assumed to

be replaced during the life of the Pro_|ect The cost estlmate reflects the mid- 1999

constant price. Pnce escalatlon is taken into account up to the year 2009 when the _
~'dam construction is completed with’ an international mflatlon rat¢ of 2 4% per
* year. In ﬁnancral analysis, a US¢ 0.23 per kWh water charge is levted on .
o mdependent power producers (IPPs). The total capltal cost on the Munda Project =~
:was estlmated at US$ l 148.9 mllhon (including US$ 1200 million in tax and =
duties), of which US$ 611 8 million, or 53% is in foreign cost. The construcuon e

period was assumed to start l‘rom the year 2002 and last to the year 2009 The

' date of commlssromng was assumed in the year 2010 The average rate for O&M : _'
" was assumed at 0. 5% per annum of the total caprtal cost, and average auxlllary o
rate and lme loss to dehvery pomt were assumed to be 13% of the total -
B generatlon o ' ~ ST : R _

Valuatron of Beneﬁts

A\LQLded_QQst The avorded thermal umts assumed is a mlx of gas turbme for peak

power generauon and combmed cycle generators for off-peak ‘The oﬁ' peak

B



%

72

Ty

® 34.

-~ costs and beneﬁts is based on wrth and without scenarios. Three irrigation benefits,

s

energy contributions result in avoided fuel and O&M cost of the thermal power
plant.

ngﬁun,Margm_aLC_osL&&MC) LRMC was calculated ina study conducted by
HEPO in 1994/95, and updated to a level of September 1999. The LRMCs at peak

'_and off-peak are estimated to be US$ 0.061/kWh and US$ 0.056/kWh,

respectively. Energy output at power plant is 847 GWh at peak and 1,560 GWh at

- off-peak, totalmg in 2,407 GWh. The multrpllcatron of the LRMC with energy

generatlon makes power benefits consisting of primary energy beneﬁt as US$ 51.1

million and the secondary as US$ 85. 5 mllhon _
Cgummer_Suerus WAPDA’s average tarift as per Aprrl 1999 was calculated to

be about Rs 3.76/kWh or equivalent to US¢ 7.52/kWh. Consumer surplus is the
method usually used in estimating consumer's willingness to pay (WTP). In this
Study, consumer surplus is assumed to be conservative, around 50% over the
prevarlrng tanﬂ The tariffs with consumer surplus at peak and off-peak are

estimated to be US$ 0, 1094lkWh and US$ 0. 0547/kWh. The multiplication of

these tanﬂ‘s with energy to” be generated makes the consumer surplus—based

' beneﬁts consrstmg of US$ 91.4 million for prlmary and US$ 84 3 million for

secondary energy. -

Agneulturalﬂmgalmn_Beneﬂts “The evaluatlon of the agrrcultural and rmgatron

ie, for new command area, for addrtlonal water supply, and for stable and
sufﬁcrent water supply, were consrdered here thereby bemg USS 5.79 mrlllon (Rs _

289, 7 million).

_ _l‘_lD_Q_{l_MLLgaIJDJLB_QﬂQﬁIS Economrc and f‘mancral beneﬁts were calculated as
US$ 0.92 million and US$ 1.03 mrllron respectrvely '

" Enumnmental_B_emzﬁIs Envrronmental benefits of avorded thermals umts were
_ tested, using the 1ntemalrzed environmental cost of thermal units. In the present
. feasrblhty sludy, the envrronmental cost for gas turbine is assumed for peak power .

L generation ¢ at US¢ 1 32 per kWh and for combmed cycle for off—peak generatron

- ot US¢ 0. 86 per kWh based on a World Bank study in 1994

S _-'jCost Allocation

S .'77

The Munda Dam rs a multlpurpose pro;ect and the method called Separable Cost -
Remarmng Beneﬁts is used for cost allocatlon ST '

e Economic Vlablhty ol' Pro_;ect

The economlc vrabrlrty of the Prolect was assessed by the economrc mternal rate :

e of return (EIRR) hconomlc constructlon cost is estlmated to be US$ 744 0

S_-fzs



- On the other hand, EIRRs by purposes are:

million. Benefits consist of power generation, irrigation and flood control, out of
which power benefits are separately estimated by i) avoided cost, ii) LRMC, and
it} consumer surplus. EIRRs for three methods are: o 3
Avoided cost ' : : C13.1%

LEBMC without environmental benefit ' ST 133%
LRMC with environmental benefit . . 14.9%
Consumer swplus 15.8%

Description EIRR

Power - ' o 13.4%
Irrigation s e Ll 99%
-Fiood control : C - 24.2%

.' Fmaneral Vrabrllty of Prolect

79

80

- 81

B The ﬁnancral viability of the Pro;ect was assessed by ﬁnancral rnternal rate of

return (E IRR) Fmancral construetron cost is estrmated to be US$ 1,148.9

. million. - The results of FIRRs are summarrzed as follows

. Deseription . o ~ . 1. - - " FIRR

The Project asa“hole - : - 12.7%

Power ~ -« 0o RN - 13.2% - -
Irmigation S e L - 41%

Flood conirol L - L - 197% .

| I*mancral Analysrs

- 'The ﬁnancral analysrs of the Munda Pro_;eet was based on the assumptton that the

scheme (Power Only) will be owned and operated by an mdependent company'

(Private, or Public, or Jornt Venlure) that wﬂl supply all the energy generated to

~ the natronal grrd The grrd was assumed to be operated by WAPDA or the future -

' 'transm1ssron company, which will purchase all the energy at a technrcally and
: economleally acceptable pomt ‘The tariff, as Well as other relevant parameters for

financia! analyses, was determmed based on two prrnerples a) the Pro;ect must be

' proﬁtable and b) the tasiff levet should be lower than Rs 3 9/kWh or US¢

- 7.8/kWh whrch was pard to IPP in 1997/98

' Three scenarros are envisioned under BOT r) 100% publrcly-owned n) 100% | _
' prrvately-owed and nr) Publre—Prrvate Jomt ventures Prrces used in the analyses o
- are market prrces The analyses were camed out in ﬁxed prrces at the mid-1999 - -
- level. A 25-year life time after commrssronmg of Munda was assumed and at the o
‘end of the 25 years the Pro;eet wrll be transferred to the Government free of _)1 o

charge.

' P_ublje_anate_ln_estmem_MD_del The publrc-prwate model assumes a Jomt ._
venture between GOP and a consortrum of prrvate sector An mdependent power_l -
development company under BOT schedule was assumed in thrs model and the Co




N 82

83

debt-equity ratio of 70-30 was used. GOP would be responsible for 25% of equity
investment, and the GOP equity was assumed to come from an international soft

~ loan, with an interest rate of 1.8%, a 30-year repayment including a grace period .

of ten years. The prevalent interest rate of commercial loans in Pakistan was -
assumed at about 12.5%. The mtematronal soft loan, in this model, was assumed
to cover 25% of the total loan to correspond to the proportion of the government

_ownership of the Project. However, Japan Bank of International Corporation

(JBIC - Previous OECF) loan can actually cover up to 75% of the total project
cost. A ﬂat 25-year depreciation rate was assumed. The concession perlod is 25

- years and after 25 yea_rs, the Project will be reverted to GOP. The results for the
_ Public-Private Investment Model are as follows:

" Public-Private Investment Madel ' - FIRR

1. | FIRR on Project - : S 12.8%
2. | FIRR on equity : ' ' 15.2%
3. 1 FIRR on GOP receipts, including Dmdends Water Chargc and oihers - 17.4%
4. | FIRR on GOP (Dividendsonly) - -~ -~ 15.2%
5. - | NPV at 12%, Million US$ of Total GOP Recenpts N : 86.7

' Bg_ymg_Inles_tment_Mo_del This model assumes 100% of pnvate mvestment in the

PijBCl The debt-equity will stlll be 70- 30%, yet the loans will all come from_ ,

commerclal loans with hrgher mterest rate, at a werghted average of 12.5%, and

short repayment penod in most cases wnthout grace penod

In the 100% anately owned Model the government s mcome wrll come from

water charge only The results are summarized below: _ o
' 100% Private Investment Model .- -~~~ - . FIRR

1, FlRROﬂPl‘OJCCt i § o | 12.8%
FIRRonequity =~ = = ' ) R lll% -

Im_b_h;_]_n_[gsjﬂ]_cm_MD_dﬁl Tn this model the power oompany will pay no tax and _

the pro;ect cost will be covered by an assumed international soft loan at an interest

~ rate of 1.8% per annum 30—year repaymem penod and lO-year grace The results

are shown as follows

100% Publu:lmestment Model o T FIRR

1. |FIRRonProject . S e - 12.8%
2. |FiRRonequity " o ' o : 26.2%
_ 3. NPV at 12%, Million US$ in watcr charge and dwrdends . - 5627

Sensrtrvrty Analysrs of FIRR

84
L vrew mclude extemal and project risks. External risks are foreign exchange risks
SO (convertrblltty and devaluation) and mﬂatron Prolect risks are the possibility that

sks in mvestrng in hydropOWcr prOJects in Paklstan ffom a developer s pornt of

the sales price agreed in the Power Purchase Agreement fails to be honored and

unexpected tax increase. Other nsks rnclude cost ‘and time overrun, power
I productton short of pro;ectron for hydro and other reasons O&M cost mcreased

s-21



by 20% of the total project cost, commissioning date delay by one year, and
unexpected i increase of water charge and corporate income tax. '

‘Scnsrtmty analysrs of HRR was carried out on the 100% publicly owned model

to test the risks involved in the PrOJect The results are favorable, except the return

~on Pro_lect is somewhat sensmve to the delay and investment cost increase,
' 1mplyrng the lengthy duration of project construction. '

- Risk Analysis FIRR on Pro;cct FIRR on Equity
1. | GOP Investment Base Casc _ 12.8% - 26.2%

2, | O&M Cost Increased by 20% : e 12.8% - 26.1% :
3. | Water Charge Up by 20% 127% - . 26.1%

4. | 10% Increase in Investment Cost - - - - 109% - . 23.1%

5. | 10% Decrease in Total Energy Sales - 11.6% T M1%

6, | Project Delay by One Year 11.7% - 22.9%

Loan Repayabrllty '

85

At this stage, no sponsor for tl‘llS Project has been rdenhﬁed and the allocatron of
fund resources was roughly estrmated based on experrence Loan repayabllrty was

- _ _- tested using Debt Service Current Ratio (DSCR) for the three financial models

B Model Average Interest Repayment Period Grace Period ~ - DSCR
v - 98% - 25 years o o 14
Private - 125% - - 25 years i N L1
Public 18% - |- 25ycars : | = lOyears | ©- 5.0

As is seen above, the mmrmum DSCR for publicly owned model is 5. 0 times,

- 'showmg a very strong loan repayment abrlrty white that for pnvately-owned is 1.1

times which are below the usually requrred 1.5 trrnes by rntematronal development
agencles thus bemg not easy for repayment : :

‘Note: DSCR means (Net aﬂer tax proﬁt excludmg deprecratron mterest and

repayments) / (Pnncrpal and interest payments)

Summary of the Economrc and Fmanclal Analyses

‘o6

' Smce the Munda Pro;ect is a mulu purpose pro;ect the estrmated cost was

allooated into three drﬂ‘erent pomons power genera'uon ;mgatron “and flood

control, using Remamrng Benefits Method. Both economic and financial analyses, o

simple methods were tested on total pr()ject (l) power generatron only,

(2) nrrgatlon only, and @3) ﬂood control only “The results of the economlc and |

financral analyses are shown in the followmg table

§-28




tnit: Million US$

Total Project* | Power Only* | Irrigation Only | Fleod Control

EIRR in 50 ycars 132% . 13.4% 92.7% 24.2%
; ¥ ! .

‘Total Project Cost . S

(Economic) in Mil US$ 135.6 6819 . 45.7 . 20
NPV of Benefit at 10% ' :

Discount rate (Economic) 19417 193.2 (1.9) o 3.0

* Using LRMC cost at 500 kV T o : . )
FIRR in 50 ycars - 127% - 13.2% 41% 19.7%
‘Total Project Cost N . . ' '
(Financial) in Mil US$ 11489 . . 1,074.5 713 31
NPV of Benefit at 12% g1 wo | @ 175

Discount rate (Fmancral)

The economic benefits of power is based on LRMC EIRR of rrrrgatron is below
10% which shows fow economic v1ab13|ty while the FlRR is as low as 4.1% and
hence irrigation would not be objeotrve ofi mvestment FIRR of the total project is

' 12 7%, slrghtly hlgher than the opportumty cost of caprtal (12%)

XIH RECOMMFNDATIONS

C 87

| The Feasrbrlrty Study has concluded that the Munda Dam Multrpurpose Pl‘OjeCl is
_ feasible technically and vrable economrcally and envrronmemally Recogmzed as

being in a state that the detailed design can commence whenever the fund

~ becomes avarlable ‘the Feasrbrllty Study recommended that the ﬁeld mvestrgatron
- and studies requrred for the detailed desrgn as descrrbed below be conducted
_ provrded that dependmg on the fund avarlable a part of the 1tems therem could be
) '_ ' advanced prror to full scale detarled desrgn ' - '

Freld Investrgatrons for Munda Dam

88
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R requrred for the detarled deslgn in the ﬁJture for conﬁrmatron of the foundanon
~_ condition at exact locatrons of the stmctures to meet the ﬁnally determmed layout
- :_the conﬁrmatron of the rock mechamcal characterrstics the detailed confirmation

of the quarry sites, especrally about Todobo Banda quarry, and the detalled :

- _confrrmatron of the borrow area at West Sadar Garln ' '

: 'I‘opographre Survey A series of detalled topograph1c survey will be requrred for
' the detailed design of the structures and looatrons where no topographrc survey
" could be done i in this I*eambrhty Study, i.e. the re—regulatron weir, contraetors site
~_installation area, the proposed quarry sites with access road routes thereto the

borrow area for concrete aggregate and earth embankment rnatertals all bemg ina

- scale of 1:1,000 or Iarger

Geologrcal Investrgatron A detarled geologrcal mvestrgatton wrll ﬁrrther be

$-20
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- Hydrological Investigation: The following hydrologtcal investigations are
_ recommended -

1) Observation of the new hydrological gaugmg stations establtshed at Zulam
| and Munda during the feasibility study stage should be commenced and
continued. : o -

~2) Rainfali observation network in the Swat River basm should be tmproved by

addmg rain gauges especrally in the western side mcludmg Panj Kora Rtver
basin and Ambahar River basin. _ : : :

3) © River gauge network should be strengthened by addmg at least a gauge in
Panj Kora basin and a gauge m Ambahar basm ' : :

' Hydraullc Model Studtes Hydraullc model studles are recommended for the '
_ spillway, power 1ntake and river outlet in order to evaluate

1)  Required shape of the spillway forebay e
2) . Discharge capacity of both the gated and non- gated overflow sections ': '
3) Flow behaviors in the headworks, chute, and energy dissipator .

4 Selection of shape and locations of aeration system within the chuteway

5) . Required shape of power mtake in respect of bellmouth and anttuvortex
o device | s
6) - Requrred shape and length of river outlet facdtttes :

- Fleld Investlgattons for Irrrgatlon Facrlttles

92

0

"Topographtc Survey A detarled topographtc survey w1|l be reqmred for detatled :
~ planning and design for the new command area at both leﬁ and rtght banks at a
‘scale of 1:5 ,000, along the feeder tunnel and its outlet area at the nght bank, the |
pumplng statton area and the locattons of major structures such as river crossmg, 3
aqueducts road culverts superpassages at a scale of 1:1,000 or larger In addltton :

_cadastral maps over the command area should be complled :

Geologlcal Inveshgatton A detatled geologtcal 1nvesttgatton wnll be requlred for

~ the detailed design of the feeder system at both banks. The mVesttgatton would
include such items as, but not limited to, core drtllmgs at the mtake and outlet of _
the feeder tunnel and pump statlon and seismic reﬁ'actton along wath the feeder_ '
o tunnel IR : '

Items of Fleld Investlgatton and Studles Pl."lOl‘ to Full Scale Detalled Desrgn e

94

Durmg and prtor o arrangement of ﬁJll scale ﬁmd for the Project some of ﬁeld |
mvesttgatlon and studies may be advanced wrth ﬁ.lnd avatlable or arranged by the

Government of Paktstan Those are s
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)

2) -

3)

4)

Topographic survey and geologreal lnvesttgatton over the re-regulation
Weir. : _

Preliminary study on hydropower plant at the re-regulatron Weir.

Prehmmary study on mini hydropower plant utilizing the irrigation water
for the left bank and head available in the feeder tunnel.

Topographic survey and geological investigation for the command area at
the right bank where development of the lift irrigation scheme may be
considered even prior to implementation of the Munda dam. 3

Environmental Assessment

95

The following issues will need detailed analysis to be carried for the next phase of

3)

4

Others '

_ Envrronmental Assessment.
_ 1)
- 2)

An EIA for the route of the transmission lmes selected for the Project.

Detailed studies of fish for fragmented populattons and other aquatic life

‘will be carried out. Commumty part101patton and evaluation of the
economlc beneﬁts w;ll also be carried out.

Detalled plans for rescue and retrieval of archeologtcal srtes establtshment

of a museum, andaplan forthe promotion of tourism. S
A master plan will be developed for wrldltfe conservatton range

' management soctal forestry, medrcma] plants and eroston control.

-~ In relatron to the development of new command arca, the following i issues should

be seitled wrth the local admlnrstratton durrng the detalled design stage or prior to

. the decision of the mplementatron

1)

_2)

.3

Issues related to the development of new command area be settled first w;th

Indus Rwer System Authorrty (1RSA)

The issue on the Palai small dam scheme which is pendmg should be settled | _' '

and decrston on resumptton of its constmctton should be made

| The issue on the exrstmg Tangl lift rrrrgatron scheme should be settled and
' agreement with the farmers as to what the scheme becomes a part of‘ the

new command area should be arnved at,

- Thei issue on the exlstmg Warsak left rrrtgatlon scheme should be settled 80
I ‘that a part of the command area be mcorporated in the new command area,
s
L : command area, together thh the explanatton eampalgn to the concerned _
- farmers and/or resrdents ‘ S '

Pormatton of farmers assoctatlon should be mmated wrthm the new



6) Field investigation should be conducted as to the details of the exis'ting tube
wells owned by the privates within the new command area and confirmation

should be made if the owners are ready to participate in the new irrigation
system. ' ‘
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'Fable S2 Load Forecast (Country)
(Without Captive Power) 7
Based on Normal Growth Assumption of Encygy Conswmption

Growih

Losses

Energy

Source: WAPDA - -

Energy : Load Peak
Year Sales Rate | T & D |Auxiliary] Total {Generatedj Factor | Demand
Gewn | (%) | @ | @) | @) | Gwh | (%) | Mw)
1997-98 45,035 | 424 | 2579 | 275 | 2854 | 63,024 | 698 | 10,308
199899 | 47,737 | 600 | 2454 | 268 | 27.22| 65505 | 689 | 10872
199900 | 51,078 | 700 | 2317 | 266 | 2583 | 68867 | 683 | 11,515
200001 | 55165 | 800 | 2181 | 265 | 2446 | 73,026 | 677 | 12319
2001-02 | 59,578 | 800 | 2048 | 263 | 2311 | 77482 | 671 | 13186
2002-03 64344 | 800 | 1916 | 261 | 2177 | 82253 | 665 | 14,122
arussson | 7% | | SR | ssw | 5%
200304 | 70,135 | 900 | 1860 | 261 | 2121} 9011 | 662 | 15348
2004-05 | 76447 | 900 | 1802 | 261 | 2063 | 96313 | 660 | 16,670
200506 | 83,327 | 900 | 1744 | 260 | 2005 | 104221 | 658 | 18087
200607 | 90,827 | 9.00 | 1687 | 260 | 1947 | 112,786 | 656 | 19,625
200708 | 99,001 | 900 | 1630 | 260 | 1889 | 122,062 | 654 | 21,29
Gruoozos) | - e0m | R e | sam | sew :
200809 | 107,018 | 900 | 1572 | 259 | 1832 | 132,108 | 653 | 23111
200910 | 117,624 | 900 | 1558 | 259 | 1817 | 143,734 | 651 | 25214
200011 | 128210 | 9.00 | 1544 | 258 | 1802 | 156389 | 649 | 27,509 -
201112 | 139,49 | 9.00 | 1530 | 257 | 17.88 | 170,166 | &4.8 | 29,975
201213 | 152326 | 900 [ 1507 | 257 | 1773 | 185163 | 648 | 32,618
|or@oosay | . 5.0% o o j. R I 8% S 89%
2013-14 | 166035 | 9.00 | 1515 | 257 | 1772 | 201,783 | 648 | 35547
2014-15 | 180,978 | 900 | 1515 | 257 | 1772 | 219,943 | 648 | 38746
201516 | 197,266 | 900 | 1515 | 257 | 1772 | 239,738 | 648 | 42,233
201617 | 215020 | 900 | 1515 | 257 | 1772 | 261,315 648 | 46,034
 |eo17-18 | 234372 | 900 | 1515 | 257 | 17.72 | 284,833 | 648 | 50,177
G.R(ZIOIS-IISJ 90 o ' 3 son | | e
AV.GR. _ L o
(l997-20i8) 3.4% _ ) 73% | S.Ogﬁ;




Table 83 Gencraling 'Ca‘pa.cizty. Additioh During 9th
Five-Year Plan (1998/99 to 2002/03)

Name of Power Station/ - 9TH FIVE YEAR PLAN
~ Fiscal Ycar ending
3th June - - 1998 1999 2000 2001 2002 2003

A. PUBIC SECTOR

-1 Chashma Nuclear _ 0 0 325 325 325 325

2 Chashma Low Head Hydel 0 0 184 184 184 184

3 Ghazi Barotha Hydel 1-5 0 0 0 0 1160 1450

Subtotal (4) 0 0 509 509 1669 1959

Addition during 0 0 59 0 1160 29
theyear - - - '

B. PRIVATE SECTOR

LABSLaPkLd. | 32 362 362 362 362 362

2 Southern Elec. Power Co. Ltd. - . 117 - 117 117 117 117 117

3 AES Pak Gen: Ltd. | 365 365 365 365 365 365
4 Habib Ullah Energy Itd. 140 140 140 140 140 140|

5 Liberty Power Project ' 235 235 235 235 235 235

6 Japan Power Gen. Ltd. S0 - 120 120 120 120 .- 120

7 Rousch Pak Power Ltd. 0 412 412 412 412 412

- 8 Uch Power Project - "0 586 586 586 586 . 586

9 Fauji Kabirwala 0 157 157 - 157 157 157

10 Altern Energy Lid. - -0 14 4 14 14 14

11 Ecshatech Ltd. 0 20 -2 20 20 20

12 Davis Energon -~ 0 10 10 10 10 10

13 Power Gen. Syslem 0 116 (116 - 116 116 - 116

14 Saba Power Co. , 0 114 114 114 114 114

15 Northern Electric Co. .0 6 6 6 6 6

 Sublotl(B) | 1219 2774 2774 2774 2774 2774

 Addifonduing | 1219 1555 0 0 0 0
the year (Thermal) L S

 Toll(A+B) © | 1219 2774 3283 3283 4443 4733

| TowlAddiion | 1219 1555 - 509 0 1160 290
. @ L - duingtheyear . " - S R o o

Lo S@Ur'é'é: WAPDA Power Syslcms S@aiisii’cs | L




Table S4 Summary of Project Cost Eslinu‘ile‘

453

Description - F.C LC Total
: (million US$) | (million USS) | (million US$)
L. Base Cost ' ' ' '
(1) Local Contract _
L-1 : Access Road 0.0 33 33
- L2 : \VAPDA Camp 006 50 5.0
L-3  : Power supply system 0.0 - 1.0 1.0
Sub-total (1) 0.0 9.3 9.3
(2) International Contract - _ . o
. I-1 1 Diversion Tunnel 375 334 - 709
12 : Main Civil Works 1882 163.6 3518
13 . : Gateand Penstock 45.7 - 81f . 538
I-4 - : Turbines and Auxiliaries 50.2 . 56) 55.8
I-5 - : Gererators and Auxiliaries 700 .19 71.9
- 1-6 . : Switchgear Equipment "~ 16.8 1.8 18.6
- I-7 . : Transmission Line & S/S 148 5.0 19.8
. 18 + Irrigation Facilities - 168 230 - 398
Sub-total (2) 4400 | 2484 6884
 Sub-total (1)+(2) 4400 257.7 6977
(3) Engineering Service 340 113 g
(4).Adminislralion 00 174 174
(5) Land Compensallon 0.0 25 25
©) Enwronmcnta] Mmgalu)n E 0.0 _ 50 .50
Sub-total (1) to (6) 474.0 2939 767.9
(7) Tax } | 00l 1201 1201
- Sub-total 1 (Base cosl) o 4740 4140 4880
' l[ Conlmgency ' ' .
- Price Conungency .91'.5 7161 1691
‘ Physical Conungency 4 46.3 - 455 918
.~ Sub-total 1 (Contmgency) 1378 1231 2609
Total Project Cost 61138 s371] 11489
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“7 % Federally Adﬁlhis.lt'r‘éd Tribal Areas” .
District and Tribal Headquarter
a | South Wazirisran Wana
b | Nosth Waziristan Miranshah
¢ | Kumram ' Parachinar
d { Orakzaj Adam Khel
¢ | Khyber Landi Kotat
€ | Mohmand Yakkaghund
g | Bajaur Khat
@ Munda Project Area Diistrict and Tribal Headquarter
. : 1 | Chitral Chitral
2 | Swat Kalam
3 | Dir . Dir
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. S o ) 16 | Kohat Kohat
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0 ” |00 . ISO mm 18 | Bannu Bannu
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¢ Kalam Gauging Station

PANJKORA RIVER

SWAT RIVER

Downstream Users Drawing
About 8.5m’fs (300 cusecs)

"KABUL "RIVER .

" Local Farmers Dramng /)D// \ )
AboulSTm’is(ZOOcusecs) . Y
PROPOSED}"\
MUNDA - .

DAM

Notes : I) Intake dlscharges for the abeul imigation schemes and cana!s are puscnlcd in Tables C4 1 C4 4 nnd 01 6 in Appcndlx C
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Cése “Flood Control . Total Aunual Flood Control Flood Control
Volume . Average Damage Benefit ~ Benefit
No.  [x10%m™)] - . [x10®Rs)] fx10° Rs.] (x10°US$)
1o 0 48223 _
2. 45.743 : 2.481 0050
3. 33518 . . 14705 - 029
43 23.557 24.666 ) - 049
.50 8143 . 39.480 ' 0.790
i - 4338 ' 43885 i - 0.878
7 2.246 - 459717 . ' 0.920
- 8 - 0.634 i . 47.589 ' ' 0.952
.9 . 0214 - 48009 S 0960
10 "~ 0.084 - 48139 - : 0.963
I § 0.046 . 48.177 . . © 0964
~ US $1.0 (1999 price) = Rs.50.00
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Case  Flood Control Total Annual Flood Control ) IFlood Control
Volume Average Damage Benelit Benefit
No.  [x10°m] - [x107° Rs.] [x107 Rs.] ix10° US 3]
3 ] 48,223
2 1 45.743 24481 0.050
3 10 11518 14705 0.294
4 20 23.557 24,666 0.493
5 50 8743 A9 480 0.790
6 5 4338 43,885 0.878
7 100 2.246 45977 0.920
8 150 0.634 47.589 0.952
9 200 0.214 48.009 0.960
10 250 0.084 48.139 0.963
i1 KL 0.046 48.177 0.961
US $1.0 (1999 price) = Rs.50.00
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