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' CHAPTER 10 DAM OPERATION SYSTEM

General

- In case of a multipurpose dam prOJect it is paramount to have the opcration

system established in advance of its implementation. The present portfolio of
WAPDA covers operation and maintenance of (a) generation, transmission and

i dlslnbutlon of power; (b) irrigation, water supply and drainage; (c) prevention

of water logging and reclamation of waterlogged and saline land; (d) flood
control; and (c) internal nav:gatlon in the countey but future one seems
intransparent subject to the next phase of the forthcoming orgamzatlonal

( restructuring. On the other hand as was mentroned in Sectron 5.5, the North-

West Frontier Province lmgatron Drainage Authority was establrshed in 1997
to take over all irrigation and drainage functions covered by the Irrrgatlon

. Deparlment of GONWFP. It is therefore necessary (o elearly demarcate among
- the agencies concerned their responsrble area before implementation of the
, PmJect preferably before commencement of the detailed design.

Power Plant Operatron and Flood Frghtmg

Power generatron contnbutes the ma]onty of benefit eammgs in the Pro;ect So

- far all the hydropower plants except a few which are for KESC were operated
by WAPDA. There is no doubt at present that WAPDA wrll establish an

 operation team to operate the power plant. The power plant operatron includes .

" the operatlon and maintenance of the plant comprising powerhouse switch

- gear, power waterway, spillway, river outlet, re-regulation welr, ‘and other -

relevant structures to the Munda Dam Multipuipose Project. Flood fighting and

maintenance flow operation also fall in the portfolio of the operation team No
- separate formatron for seasonal ﬂood fighting can be considered as those

~ facilities are incorporated in the power generation facilities. Dependmg on
'future restructurmg, there may be a possrbllrty to operate the power plant '

indirectly by employrng or hiring a power operatlon company which may be

" constituted at the time of completron of the prOJect In such cases, flood - -

| ' frghtlng should be mcluded as a scope of the works for the company

| ;103___] e
. "I'he establrshed North West Frontier Provrnce Imgatlon Dratnagc Authorlty

Irrrgation Water Supply

(NWFP]DA) is an autonomous body for irrigation management though the

* structure of the organization and pr_oces_s_o__f _lmplemen_tahon a_re yet to be

' formulated subject to recommendation by the Institutional Reform Consultants

- for which the procedure to appoint consultants was initiated in June 1999, This
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is a part of institutional reforms in the jrrigation sector under the National
Drainage Program (NDP) assisted by World Bank and other donors.

According to the program, the Farmers Organizatioﬁ was supposed to be
formed within one year after the establishment of NWFPIDA and Area Water
Board, which is on pilot base, but it has not yet been 1mplemented as of the end
of 1999. . : :

1t is certain that NWFPIDA would be concerned wnh operatlon and

mamtenance of the irrigation component of the Munda Dam Multipurpose

Project and the outcome of the deliberations on the Farmers Organization
- would be applicable to the new command area of the Munda Dam

Mulupurpose Project. Further activities of the Atea Water Board on the Swat

" Canal Command would be mﬂuentzal to the new command area of lhe Munda
' Dam Multlpurpose Pl’OjCCt

Possnble Operatlon Orgamzatlen

s | Untll NWFPIDA is completely set-up and funcuonmg well, WAPDA will be
the only possxble operatmg body of the Munda Dam Multipurpose PmJect

' As mentioned in Chapler 4, WAPDA (Power Wing) used to conlrol vertically

phnmng, design, construcllon and operation and maintenance of generation,

~ transmission and dlstnbunon facilities, but they are in the process of
: dlssolutlon for the purpose of attalmng eorporatlzanon and pnvahzanon of the
, 'power SeClor. WAPDA (Water_ Wing) will be in charge of the hydroelcctnc' |
~generation of multipurpose and reservoir type projects covering all phases of
. planning, design, construction, and operation and maintenance. The current
_' hydroelectric groups of the Power ng wlll need o be mcluded in this
- -orgamzauon : ' '

' _In this context, WAPDA will be the respon31ble body for lmplementahon of the
- Munda Dam Mulhpurpose Project as well as operation and maintenance, but
irrigation component of the pro_lect may be covered by NWFPIDA when it

becomes operatlonal
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CHAPTER 11 ENVIRONMENTAL ASSESSMENT

Genera!

Accordmg to the GOP gurdelmes a comprehenswe EIA is required for all dams,

© reservoirs, and hydroclectric power projects with a maximum storage vol_ume

greater than 50 million m* or surface area greater than 8 k'mz, and hydro projects

_above 50 MW of installed capacity. The EIA is planned and carried out following

the detailed 1997 GOP, ‘Guidelines for the Preparation and Review of
Environnlehtal Reporis’ and ‘Policy and Proc_ed_ures_ for Filing Review and
Approval of Envirouniental Assessments’. In addition donor' agency guidelines,
c.g. World Bank ADB and JBIC (OECE) also have to be followed |

' The EI1A has to comply with the, “Pakrstan Envuronmental Protectlon Act, 1997” |

B reqmrements where the EIA has to be submitted by the executmg agency to the

R

. Provincial Envrronmental Protection Agency in NWFP For resettlement and
o compensatlon issues, most hydro projects have followed the ADB and World Bank
S requarements ngorously since Ghazr Barotha Hydropower Pro;ect '

| Pnor to the EIA an IEE was camed out based on JICA Envrronmental Guldelmes

for Dam Constructlon PrOJects JICA Envrronmental Guidelines for Infrastructure

PIOJeClS (Water Supply) and the World Bank’s New Policy on the }:,nvu'onmental o
: Aspects of Dam and Reservorr Pro_;ects All the detarls of IEE mcluswe of the
: results are descrlbed in Appendrx H B o ' :

Exlstmg Env:ronmental Condrtrons

. The’ Swat Rlver ongmates at an elevatlon of 4, 850 m rrsmg hlgh amldst the
~ western Karakorum and Hrmalaya mountains, and it moves to the west of the

Indus Rrver near Kalam. It i is jomed in the northern Swat by the Usho and the

Gabral rwers then ﬂowmg southwards it passes through an elevation of 4,000 - |

s, 500 m to the west. At this locatlon the condmon of water in the river is clean =

. and cold. The Swat ijer near 1ts source is pnstme with vrrtually no pollutron o
There are 16 types of ﬁsh found in the Swat River in the Munda reservorr area,
" The Mahseer Swatl ﬁsh (schlzathorax) and Sher mahee are Iocally famous for

_ _'.-'_‘thezr taste and are ﬂagshrp specles in tlus portion of the Swat ijer The

vegetatlon i the dam and reservo1r area can be brlefly described as dry .
S _subtroprcal broad based forests comprrsed mamly of kau {Olea cuspzdala) |
"'."-"-";""phulal (Acac:a modesta) and scrub x o :

'{.""_1'1"'.1 e
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The extensive irrigation systeni providés water for agriculture in Mardan and
Peshawar Districts. Downstream of Munda Headworks, the Swat River gels'
divided into Abazai and Khiali Rivers, these branches join into Kabul River near
the town of Charsadda. The Swat River in the south has become mostly degraded, |
due to agriculture run oft and animéi grazing activities. The ecological conditions

- of the surrounding area are also degraded due to excessive grazing and timber
cutting. The dam and reservoir area, and command area are shown in Figures

11.2.1 and 11.2.2. The environmental impacts anticipated due to the construction

- of the Munda Dam Mulnpurposc Prolect are dlscussed below.

Potential Environméntql Impacts

Fishery and Aquat:c Blodwersny

‘_ The followmg ﬂsh were caught dunng the enwromnent survey from the Munda

Dam reservou area

Fish Cel[ecte_d I‘_cif the Field Survey d_f Swat Ri\‘er"at' qudaI Dam & Rése_n'oir '

Classification - Scientific Namé - | Local Name | English Name
Family: Cyprindae SR - LT
Sub Family: Rasborinae - L R R -
- : B 1. Baraliusvagra . | Chilwa -~ - Carp
= . 2, _Bamlms bendehsrs Patha Chilwa | Camp
: Sub Family: Barbinae o : B IR B
' - 3. Labeo dero Pchari Rohu Carp
4. Labeo ajdocheﬁus Torki Carp
- pakistanicus - B : o
5. Tor putitora Mahseer Carp
6. Punlius ficlo Ti¢lo popra Carp
B N 1. Puntius Sophore " . | Sophore popra | Carp
Sub Family: Gariinae : R S '
] e ) 8. Gara gotyla Palher chat Camp
Sub Family: Schizothoracinge : R - .
S "~ | 9. Schizothorax : - - Swau oo | Snow trt)ul
plagiostomus '
10, Piychobarbus Ladakhl SNowW Ladal\hl stow
. conirosfris - - carp - v §ocarp R
11. Racoma labiata - . | Chun mahi Snow trout
12, Schizopyge Asalamahi . | Snow trout .
i L ~ Cesocinys ' R IR
SUbFaﬂ“]) Cyﬂnmnae T I
13. Carassius quratus | Goldfish -~ | Goldfish
Famﬂ)' Stsondae : IS IRt I S
. } t4. Gl)aptothofax'myia Stlemani, Kan Cat ﬁsh R
TR i T Aapr(PUShto) i
Family; Schilheidae NS
T T ] 15, Clup:somanazrr.- B Shcrmam Catﬁsh
Family: Chandidae = - . . |- . _ :
L 16. Chamm prmc!aia Daula : _Snakc hcaded
- : ﬁsh L
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The sections below provide the potential impacts on the fishes identified and how
the people of the area are impacted by it.

(1) Impacts durmg Construction

1)

Obtaining sand and gravel as constructton material from the riverbed would
have a negattve lmpact on the aquattc biology of the river, and it should be
avoided. The river “deposits of sand and grave! are breeding and foraging

-grounds for many fish. Past instances of borrowrng sand and gravel for
" construction purposes in upstream arcas of the Swat River had already shown

- a decline of Mahseer and Swati fish populatlons in the river.

2)

. from the riverbank and care is taken to transport and unload the matertal at the
o constmctton site in a way that minimizes negattve impacts. '

"'1"3)

The earth matenal for the dam core zone will be procured from borrow pits a
few kilometers downstream of the dam site or one located i in the reservoir area.
This will have no 1mpact on aquattc btology if the construction is at a distance

The solid and liquid waste produced as a result of construction acttvrty and the
presence of‘ a workforce may effect the water qualtty if not dtsposed ofina

 sanitary manner. Of spectal mterest are the air-bound dust particles produced
during bfasting and carth- movmg and sand at the construction site. Dust from

- excavation acttvrttes and _d__umptng in water bodies wr_ll lead _to a turbtdtty of
'_'water .' o R ' S
The 1mpact of butldmg two cofferdams and a water passage through the'
tunnels Wlll lead to a complete drymg out of the river between the two
o cofferdams This w11| mean a short-term loss of fish and other aquatic biota in

‘ "thts area. The exact stretch between the two coﬂ'erdams is not known but |t

: _may be a minor loss.

- (2) Post Constructron or Operattve Phase _

' 1) Negattve Impacts

Due to the constructton of the dam, a 56 knt long reservorr wrth an

L mundated Surface area of 24 km’ wrll be created. T he followmg changes and
. tmpacts are anttcrpated ' : '

a) Fragmentatton of Populatron e

o The f'rrst major rmpact in the area wrll be the creatlon of a reservoir Wl‘tlch

j *;.wrll 1mpact on the fishes and other aquattc ltfe ‘Lake fauna and flora have .

b 'fj_”therr own characterrstrcs Fish mrgrate upstream and downstream to spawn

to f'tnd better or altemattve foragmg grounds and to ‘avoid seasonal rigors of -




“climate. The dam will halt the upward and downward migration of fish.
~ This will lead to fragmentation of fish populations into two.

b) Migration for Spawning

- Though there are no documented observattons on the spawmng behavror of
" most of the foragmg fish in the pl‘OjCCl area; ltterature shows that in similar
| habrtats elsewhere most of the breeds search t‘or_spawnmg areas in shallow
water close to their foraging g'round's The Sher Mahi breeds in the gorges of
| 'the Swat Rwer in Mohmand Agency. The fisheries otﬁcrals of FATA have
also observed breeding close to the Munda Headworks The Sher Mahi could
- be consrdered a flagshrp or chartsmatlcl popular species that wrll suffer no
_negattve effects by spawnmg upstream in the Panjkora Rwer or in the Swat

- Rwer where surtable spawmng grounds wrll also be avallable

The Swati (Schrmthorax plagostomus) and other members of the
Schlzothoracmae family, are also plentiful and could be consrdered as
- flagship spectes In the operative phase, the Swati and other related specres '
L will fmd new suitable spawmng and breedlng grounds after bearing the
~ initial trauma of a changed habitat. Downstream from the proposed dam srte
the Swats may face the problem of changed water flow. - . '

, The spawntng grounds and breedmg behavior of' the golden Mahseer of
o Malakand have been studted by | Khan (Ref 1) in the area where the Swat
- River drams mto the Malakand Agency In the past the Swat RIVE‘I' at

- Mmgora was an tdeal place for Mahséer breedmg The breedmg grounds

- were lost due to many anthropogemc mterventlons ie., water dlverston
" extraction of gravel from rlverbeds and pollutron The Mahseer start their
~ upstream mtgrauon to the streams and rivers of the Malakand division in
.. March and remain there untll September The breedmg season extends from

"_'Apr;l to September in the Swat and Panjkora RJvers Three spawnmg
periods dunng early June late July, and late August were observed _
‘According to Butt (Ref. 2) in his unpubllshed data the Mahseer seems tobe -
: reSIdent in the Mohmand Ageney where rt breeds throughout the year '

e In summauon spawmng and breedmg of the Mahseer in the Swat Rwer - _- '
" occurs from Chakdara, Totakan Sallal Patt1 (all in the Mohmand Agency) _

“down to the Khtah RrVer A]though the Mahseer has extenstve spawnmg and

'_'breedmg areas many of these areas will be lost due to mundatmn in the

_' _ reservoir area related to the constructton of the proposed dam. Areas like 7_ o
a 'Salal Pattr (m the reservorr area) and parts of the Swat Rrver drammg SR

through Mohmand Agency (up to the dam srte) and beyond wrll be affected S
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~ due to fluctuations in the water levels. This will be disturbing to the fish
~ habitat and is a serious negative impact that will require mitigation measures.

¢) Lossof Foragmg Ground

' The fonnatton of a reservoir and related altered flow reglmes in the project
" area and downstream will result in physico- -chemical changes and will also
have negatwe effects on the fish foragmg grounds. The initial loss of
- foragmg grounds and food due to the sudden and serious change in habitat
" and water flow will lead to a loss of food and feedmg or foragmg grounds.

" d) Sedtmentatlon

: Sedlmentatron or srltmg is another 1mportant eonsequence of dammmg and

- 'changed water flow. The accumulatron of sedlments in the reservorr and its

method of dlsposal (if any) downstream from the dam may have a negative -
-__eﬂ'ect on aquatic biology. The annual sedrment inflow into the Munda
_ reservoir has been estimated at 373 ton/km®. The volume reqmrement for _
storing sediments aﬂer 100 years have been worked out to be 373 million
m’. '

The area of concem regardmg the accumulatron of sedlments is ﬂoodmg
 The ﬂoodlng is due to natural oF operatwe mechamsms '

P Water Flow Regtme o

The current natural ﬂow of the water will be changed due to the constmctron o
_ 'of the dam and stormg water in the reserv01r Intermlttent mechamsms of
water release will have serious negatwe tmpacts on river ecology,' g
partlcularly downstream from the dam. This will be mitrgated to some extent '

by re- regulatlon dam The water shortages from October to March will be an

- area of concern, Even no river flow downstream the Munda Headworks has

_"Vbeen reportedly expeneneed m thls season As is seen in Chapter 5 an'

- additional water of 2.8m’/s (100 cusecs) will be reIeased This could be an
ecologlcal mamtenance ﬂow based on the currently drawn volume and the
future requlrements In addmon the reservolr study has concluded that
enough water downstream wnll be avarlable because of continuous power "
- generatron The negahve nnpact will be only durmg mmal rmpoundmg '

' f) Changes in Physro Chenncal Parameters and Water Quahty

The dam wrll mtreduce changes m amblent temperature the amount of .
drssolved oxygen in the water PH value and mmeral and salt levels, The
most critical ehange wrll be the amount of dtssolved oxygen in the water as

o well as temperature ehanges and_str_attﬁcation (partl_cul_arly in the Te$ervoir).

_,..1 1%5 e



- According to Lone, “the water quality in an impoundment can often be better
than that of the original stream due to the precipitation of solids; exposure of
water to light and air for longer periods; thermal stratrﬂcatlon resultmg ina
reduced heat budget for the system and trappmg of nutrients.” (Ref‘ 5)

_However the quahty of water may detenorate due to turbidity and the
| depletlon of oxygen because of pollutlon Pollutlon has 1ncreased in the
~areas from Kalam to Totakan. There are no close settlements up to Patti
.Banda in the proposed prOJect area and it is therefore almost free from
anthropogemc pollutants ' ' '

Pollution problems may arlse due to the-establishmen—t of post constructi()n
new settlements and the decreased flow of water from the reservoir
~* downstream. The gushing water released from turbmes can cause a super
~ saturation of gases in the water This super saturation leads to gas bubble

- disease in fish, their symptoms 1nclude the blockmg of caplllarres in the

~ fish’s gilt ﬁlaments

g) Rooted Vegetatlon

. There are no rooted trees on the bank up. to the maxrmum water level of the
- rrver It is generally recommended in srmrlar pro_;ects to remove all decaying
_trees whrch otherwise will lead to the productron of methane gas (a

) greenhouse gas) and snags for fishermeén’s lmes

7.2) Posrtrve Impacts _

a) Enhanced Fish Productlon

f he constructron ofa 56 km long reservoir wrth an mundated surface area of o
24 km? and 1,694 mrllron m’ capaelty W1ll create a new resource for capture
and recreatlonal ﬁshenes The increase in fish productron wnll depend upon :

the type of stock and how it adapts to the new physwal condmons and which
new specres of ﬁsh are mtroduced The Tarbela and Mangla reservorrs both

. ~with approxrmately the same chmatlc condlttons produce 150 and 1000 '

metne tons of ﬁsh per annum respectrvely

_.b) Canal Flsherres S 5

The two new rmgatron eanals proposed in thrs pro;ect along wrth the': =
. exrstmg canals of Doaba and Swat (LSC) should be developed as an -

'addrtronal source of ﬁshenes ‘The Department of Flsherles Provmcral

L Irngall‘)" and Dramage Authonty (P[DA) and WAPDA may undertake a

@




joint study to utilize this valuable water resource for further augmentation in
fish production.

c) Improvement in Qualrty of Life

Al the prOJected changes rclated to the proposed dam, including the

construction of roads, supply of more consistent electricity, incoming tourists,
recreational frshing,' and better harvest of capture fisheries will bring positive
| impacts on the socioeconomic conditions of the area’s inhabitants.

1L 3 2 Agrrculture and Water Usage

The irrigated area in the 12.9 km long Right Bank Canal (RBC) and the 14 km

-. long Left Bank Canal (LBC) will measure approximately 2,043 ha and 4 066 ha,
respectlvely, and totally 6, 109 ‘ha. The entire RBC command area lies in

Mohmand Agency The command area of LBC falls in Mohmand Agency, Tangi

: o Tehsrl of Charsadda Drstrrct and Malakand Agency )

o (1) Land Ownershlp Systems

In the tnbal terntory of the Mohmand Agency, the land belongs to the tnbes who
' form the community. Legend has it that the chref of the Mohmand trlbes

Mohammad Baba, allocated fands in the present Mohmand Agency to drfferent
tribes based upon certain criterion, presumably in proportlon to each tribe’s

populatron Then cach tnbe allocated land among its dlfferent households again, ‘ |

presumably by criterion of household size. ~After thlS initiai distribution, the

-+ household's land- passed to the males of the next generation in equal proportron
_ Theére are no land records or cadastral maps but each household is aware of the
. ownership of all land in the area. Land is not sold to men outsrde the tribe or even
~ outside the clan Ifitis sold then it is to men from ones own clan.

= In the settled area lymg mthe command area, i.e. Tangr and Malakand the land is
_ "generally mdwrdually owned Cadastral maps and ownershrp records mamtamed ] '
. by the révenue department are avarlable

. (2) Agrlcultural Practrce o

: The major agrlcultural practlces followed in the command area are as follows

1) More than 95 % farmers use tractors only less than 5 % farmers use ammal o |

plow excluswely

o : 2) The use of chemrcal fertrhzers is falrly extensrve Approxrmately 80 % of the

farmers use mtrogenous fertlhzers and 60 % use phosphate fertlllzer

ST



3)

The survey has found that all the farmers have shown an interest in improved
seed, but due to limited supply the incidence of usc is not reflective of their
interest.  Only 56 % of the farmers use improved wheat sced, while

'corresponding figures for maize, oni_on, and tomato are 12 %, 8 %, and 44 %,

| 4,)

respectively. - . :
The use of insecticides, pestlcldes and herbicides is low among farmers

' Contnbutmg factors may include high prlces low croppmg mtensrty, and the

5)

'Around 23 % of the farmers use hlred laboron a permanent basrs and another
. 13 % reported using casual_labor on thelr farms. On an average, full- -time
~ hired labor was used for 23 days per farm per season. This was an unexpected -

o

farmers’ madequate knowledge '
Threshers are used by 36 % of the survey’s sample farmers

fmding, explained by the high representation of high ‘value,: skill intensive

.vegetable farming in the sample farms’ cropping pattern.

The introduction of eommereral scale cultivation of vegetables has been

mstmmental in spreading rnformatlon about modern farming practices rn the

- .command area The farmers are constantly rmprovmg their current practlces
'_ and it is expected that the _process wr]l accelerate with the coming of the

" proposed canal

o

Lrvestock

'. -l_All but 4% of the sample farmers surveyed own lrvestock Srmrlarly, around 70%

- of the farmers keep poultry

_ Goats and COWSs are consrdered to be the most 1mp0rtant lwestock and account for

87 % of total livestock owned by the sample farmers. Accordmg to surveyed data,

the average holdlng is 17 heads per hvestock owners and 12 heads per sample

farmer in general The composmon of llvestock is as follows

Composrtion or Ln estock

Ne.| - Livestock o Number owned: 0 o
" S Total . | . - Average per houschold of: -
- ' o Owners - . Sample farmersmgeneral
1. {Buffale - | . 13 |- S04 013
2. |Cows 403 L 420 L 403
3. |Goats = - [ 1 S R I [ SR A K S
|4 [Shep o | UsT p o090 - L 087
5 |DraflAnimals - 70 - | . 073 < - 070
- | Total All Kinds 130l T 1361 SRR &5 I
Poultry - ' l'188 T 1700 R 1200 -

Sheep and goats are almost entrrely dependent on grazmg in the command ares.
Followmg the operatron of the proposed canals the bulk of the current grazmg




land will be farmed for 2 crops a year, thereby reducing the land available for
grazing. Hence, most farmers think that the sheep and goat population will either
decrease or stay constant after the commissioning of the proposed canals.

In the case of buffaloes cows, draft animals, and poultry the farmers’ perception
has been that the populatlon will increase. Among the main contnbutrng factors to
this pereepnon is an expected increase in fodder avarlabrhty

(4) Water Usage
The following' use of water has been found to be common in the command area
during the field surveys: ' ' '

a) _Drmkrng

| . b) Washmg and bathmg

1133

c) Irrrgatton '

d) Raﬁmg upstream to the Munda Headwork on raﬂs made of tmck tlres in order

- to cross the river orto ﬁsh : _
¢) Boating at the Khiali Tnbutary for crossmg the river or for ﬁshmg purposes
- 'and collectmg wood. : Co -

" Archeologlcal and Cultural Herrtage

M MundaDamArea

. The shrme of Jud Baba 3 km downstream from the proposed dam srte on the left

bank of the Swat Rwer is the most srgmﬁcant ancrent Musitm rehglous structurc

Cin the protect area. It will not be threatened by the PrOJect Dunng the

mvestlgatlons no rehable or authentic mformatlon was avallable regardmg the
antrqurty of the shrine, its ancestry, or 1dent1ty, although the local people revere
Jud Baba This area wrll be very close to the access road and max:mum care will

~ be taken to ensure the safety and mtegrrty of‘ thrs shrme dunng the constructron

S perlod and later durmgthe operatton perlod

" On the rrght srde there is also a grave/shrme where there has been an enclosure

' under constructlon and local people place colored scarves. Thls is in the area .

‘_ _'whcre the access road wrll have to be constructed Shrlnes are normally sensitive
- and delicate i issues. and would be dealt in a careful and cautious manner. The -

rPolmcal Agent of the Mohmand Agency wtll be asked to medtate wrth the -
S f." relocatton of thrs grave wrth help of local area s prtest (maulw) |

o A few ktlometers downstream of the dam on the nght bank on top of a hrll where'

"currently, the Frontrer Constabulary (FC) prcket is located is a site locally known

| as K_ha_za_na_Ghun_d. This site will not be affected by the project at all. However,



looking from this site one gets a most speclacular view of the dam and the river. It
should be developed as a tourist attraction, consisting perhaps, of a museum where
the project area related anliquities could be displayed and provrde for a
recreational atiraction close to the Munda Dam.

(2) Reservorr Area

The survey found that the reservoir area has no srgmﬁcant archeologlcal sites or
remains of cultural heritage.

) .Canals Command Area

Left Bank

‘There are 15 known archeologrcal sites in the command areas of the proposed let

‘bank canal Of these thrrteen sites were new excavations. In the command area of
'~ the proposed left bank canal there are ll archeologlcal sites of great cultura!
mrportance '

| In the command arca of the proposed leﬂ bank only three sites (Matzero Dand

g Ghalta Bakkara, Kotagai) will not be endangered or affected by the constructron :

of the canal

] Durmg the survey it was observed that all 11 of these archeologlcal sites were
: subjected to lllegal drggmgs and some of them have been badly vandahzed The

' srtes are under threat from the local people who use stone blocks from the sites for
_constructlon purposes The fol!owmg are the major sttes some of whrch would be -

- negatrvely 1mpacted by the pIOJE:Cl

' a) Sular Khat is in the command area and wrll be negauvely 1mpacted by the'_ .

o pro_:ect , - S :
b) Selay has been vandahzed and wrll not be negatlvely lmpacted by the pro;ect
©) Kajtgal (Kandar) Hlegal excavatlons have been carried out here for the last 3

o cana! : , o O ,
d) Dlgrr Raj - thls site has had extensrve rllegal excavatrons and w1|l also be
' negatively impacted . o ‘ o

e) Salgaro site has a Gandhara perrod stupa a*ld statues and reheves have been
' excavated by the farmer leasmg thrs land Thrs stte wrl! be negatlvely lmpacted o

by the proposed left bank canal

f) Kandarai, at this site the owner is removmg stones from the exposed wall The'_ o

' proposed canal wrll pass through and the srte will be negatrvely rmpacted

SRR TR TR

years. Thrs site will be negatrvely lmpacted by the constructron of the leﬁ bank o
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Right Bank
" In the right bank canal area there are four archeological sites, of which two are

new excavations. The site, Kanre Qala will also not be negatively impacted by the
canal. However, illegal diggings have damaged this site substantially.

The sites Shin Ghundai and Zarif Koruna, will be negatively impacted by the

Project. The Zarif Koruna site is also endangered because the tenant farmer

* working there, has determined to excavate all the Aryan era, 2" century B.C,,

' "'g'rav"cs and remove the gravestones to make'a'passage to obtain a better supply of

water from an irrigation canal. Kanro Qlla and Zarif Koruna are both located in
the Mohmand Agency. '

- Some of‘ the arch_eologlca_i sites .in the command areas of the proposed right and

left bank irrigation'canals'are likely to be negatively impacted during construction
and operation. The prospect of the availability of irrigated land is also a potential

__"dariger for the archeological sites. The increasing land reclamation for agriculture
~will ultimately lead to the feveling of archeological mounds,
" Once the final alrgnment of the proposed canals and its command areas is

'_determmed salvage or rescue excavatlons of the endangered srtes would be

N essenllal

Ecologlcal Condmons S

- The pl’OjCCt area is located in the southern part of the Swat valley, here the Swat
River passes through a narrow gorge The prOJect area has 150 species of scrub

B vegetatron The scrub vegetatlon is sunted for grazmg cows and goats which due

to overgrazing " has now become seVerely degraded In the reservorr area, more

than 6,000 goats, and 4 ,000 cows are owned by the focal pcople for . grazing in the
rocky and craggy scrub vegetatron terrain. The ecological condltrons are bemg

N detenorated dueto overgrazmg, deforestatlon and huntlng

L Informatlon on the pI'OjeCt area’s vegetatron was collected through random

samp]mg m 110 square~meter quadrant’s laid out in the dam, reservoir, and the

R command area of the proposed canals and along the ‘reaches of the Swat Rlver
downstream of the dam. A total of 15 vegetatron communities by hab}tat types

. were, found in the pro;ect area, The ﬂonstlc composmon of all the habltat types

L were 1nvesl|gated at the Munda Dam site, reservoir area, and command area. The

' dam and reservmr area malnly possesses scrub vegetatlon type with sonie trees .

_;:and wrld paims Most- p]ant specres found werc common fo areas nnpacled by
heavy grazmg and tree-fellmg ' o
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In t_he-ﬂora of the project area, there are 24 species of Preridaceae, 21 species in

~ Liliaceae, 22 speeies of Cyperaceae family, 52 speeies of Graminae family, 19
_species of Paprlrona!ae famrly, 12 species of Labiatae f‘annly, while Camposrlae

family has 36 specres Graminae t‘amrly has the maximum species, which is -
followed by Composrlae famrly Only four threatened species were noted in the

project area.

_ Natural plant communities mclude Acacm mlo!lca Dodonaea viscosa, Rhazya

smcla leyphus mmmmlaf ia, - Adhatoda  vasica, Chrysopogon, Aerua
psendofomentosa and Themeda anafhem as tmportant plant communities. The

prolect area has no endangered specres as far as ﬂora is concerned.

The pro_tect area’s fauna includes 17 reptrles 2 arnphrbrans 36 mammals and 119
birds. Avian famtly Accrprtrrdae had 13 specres followed by Turdtdae wrth 11
: specres Amongst the Mammalra t‘amtly Murldae has 9 specres

_.Dunng the erdhfe survey 1nterv1ews it was found that some specres like Unal_ _

and Kabuli Markhor were present in the project area in the past but now they are
locally extmct No rare or threatened ammals were seen durmg ﬁeld surveys.

: Accordmg {0 the locals very f‘ew ammal specres are found in the area, since over
" the years, they have suﬂ'ered from habrtat degradatton and uncontrolled hunttng

it is antmpated that the duck and waterfowl populatton will increase in the o

. 'reservotr The reservoir area due to the scrub vegetation is a!so very suitable

habitat for Seesce Black, Grey and Chakaur Pariridges. The measures need to !

mtttgate the adverse etrstmg ecologtcal lmpacts include wildlife conservatlon

. erosion control socral forestry, range management sustamable use of medtcmal

L 'plants and development of ecotourism mthe area
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People Af’[‘ected | _

- (1) General

The followmg section provrdes 1nformatron about the 1mpacts on people aft‘ected

. in the dam reservorr and command areas of the prOJect

= a) Socroeconomtcally the people in the Dam Reservorr and Command Areas

+ (CA) are backward and tradtttonal The main means’ of their lrvehhood are a .-

B agrrculture mostly subsrstence ‘and as day labor mostly unskrlled

o b) ‘The socral orgamzauon in the project area is tnbal and ethmeally Pushfoon

thh the joint ‘household being the prtmary unit. The settlements vrllages and - -
towns are collecttons of households of people belongmg to the same ethnic

_ group or subgroup. The people o_f this " reglon _rep_ortedly aspire upward
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“mobility and not averse to movement and change for sociceconomic

betterment. Because of the lack of economic opportunity in CA, considerable
out-migration has been occurring, and continues.

By and large the area’s population is skeptical about the goVemme_nt projects;
the Munda Dam Project has been on the books for over thirty years now. The
respondents of the field survey had heard about the project but were not
concerned about its actual construction, as it had not been 1mplemented for a
long time.

The overwhelmlng response about the prolect was posrtlve consrdermg that it

A would prowde 1rrigatlon water, which will srgmﬁcantly rmprove the largely

agriculture base cconomy of- CA

The negative envrronmental impacts of the proposed pro;ect in CA would be
negligible. There are 118 people living in the reservorr and dam area, with -

5,500 goats and 1,300 cows approxlmatcly in the reservoir area, most of these

- are seasonal, from October to April. Goal and cow herding is the main activity

of these people Near the dam site there wrll be resettlement of people who

have ‘dwellings and cleared agrlcultural plots The WAPDA Compensation

'Survey ‘Team has estlmated that all of 118 people as above will be
' compensated for resettlement together with therr hutments and low quality

- houses made of cobbles and tree leaves. The table. below provrdes a
: breakdown of the land houses and people who wrll be compensated

RERRTETE



Poputation & Property in the Munda Dam Axis & Reservoir as of Junc 1999
(Village Sur\e) Conducted by WAPDA)

Number Land

L Number |
Name of the Appreximate - of Total Area
Village Location (;i‘ Iilg;ie(ssf Families/ | Population | Posscssed
o : . l.l. S Persons : : in ‘Marla® _
[ Bara S - _ 3 3 3 23
Adeera : - B :
Chak Mundi o 6 -8 8 9
Todobo |3 kin, U/S from 8 21 - 2l . 68
Banda Dam Axis, R/B of ' o
the river : : nE
JoroghBanda |5 km. U/S from 1z . 12 12 - e
' Dam Axis, R/B of

S the river e N I
Munda Dam Huts on the dam| . It 11 11 38
Axis site L/Boftheriver | = S ' _
Changal - e 3 -5 R T 5
(Sandak Patti) N o R :
PalosaiBanda - |5 km. U/S from - 29 29 29 - 35

- ... -|Dam Axis, R/B of TR I : . -

: - Jthernver - . : : IR
Bara - Palosai|5 km. U/S from 6 6 . S 8
Banda . | Dam Axis, R/B of ; . S - ;

' ' lhe river : - - e
Bara - Gurkai N Y .6 - 6 1 10
Banda : oL . : : IR
Ziari Godar - |4.5kmU/S  from| -1 | - o1 | 1 .3
‘ + | Dam Axns R/B of S T e e
GuikaiBanda * |7 km. WS from 6 9 SR B ¥
: . | Dam Axis, R/B of | . - _ , e '
7 Jthenver o - . : cl
Shamat  Khan { 12km.U/S - from] - 2 . 2 . "2 DR
Banda - tDam Axis, R/B of{ - o A s
the river ' C . S ,
Narai Banda | Hkm. U/S from| . 2 PR SRR I R 4
B | Dam Axis, R/B of{ =~ .- - B TR BT
- o |theriver - : : R : ey
Durood Banda 15km. U/S  from N 1 | S 4
S Dam Axis, R/B of o - - :
: : the river - - R
Khajumi Khula |[L/Boftheriver - | - 3 3 3 5

Grand Total - : - : 102 s -1 . 118 .- 245
Note:lMarla=25Yards’ : : R S A

. And the tables below provndes mformatton about the land area requlrements
during the conslructlon of the Munda Dam ' ' L

Required Lam! Ama for Constructlon of Permanent Fac:!ntics

* Facilities B CArea@m) | - Remarks
Access Road I I ' :
Right Bank; Leng(h 6km Width: 10 - 60,000 P_emmnenl_ o
Left Bank; Length: 5 km, Width: !Om | 60000 - | . Permanemt
WAPDASta!ICo!ony o oo 150000 ] - Permament -}
| ' “Total] 270000 - - | - Permanemt - | ° o e
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Required Land Area for Constiuction of Temporary Facilities

S - Facilities : a - Area(m®) - Remarks
Contractor - Civil Works - 120,000 Temporary
Contraclor -- Metal Works ' 20,000 ‘Temporary
Contraclor — Hydromechanical Works - 15,000 Temporary
Contractor — Hydroelectrical Works o 15,000 Tempornary

: : : Total 170,000 Temporary

-
9

Short Term Positive Impacts

The construction activities witl provide a big employment opportunity to
the locals. The level of positive lmpact of employment will be a function

_ ~of the scale and duration of civil works. The provision of employment
“locally will have a positive impact in two ways. One through the

increased consumption capacities of the workers, which will raise the

Y

demand for local goods and services. And second through the reduction

~in out- mtgratlon which is a considerable existing problem.
Those who provrde local materials and resources will be rccewmg cash
' compensatlon This is likely to affect the consumpt:on pattems of the

“beneficiaries, which in turn will have a positive spill- over eﬁ‘ect on the

demand of goods and services of daily life. -
The bmldmg of access road on both sides of the Swat River downstream
of the Munda Dam and to the borrow plt 8.5 km) for the movement of _

constructlon machmery and dump trucks ctc. witl facilitate the
_devclopment of the local mfrastructure o

(3) Long Term Posmve Impacts

a)

_ productlvlty of the command area through the prov:snon of irrigation

The most 1mportant posmve lmpact will be a boost in the agncnltural

. water. The people of the area are traditionally inclined to farming and

agncultural actmties Even now wherever water is available for eroppmg,

. people have developed thriving farms and orchards. In many cases
- rugged land have been leveled and made cultivable. The major hurdle i in

N '_the agncultural development of the area 1s lack of regular supply of water
: Once water becomes available, there are indications that the people of

; the area wnll be capable of takmg advantage of that in order to better their '
' '_ socloeconomlc condmon The human resource will be there for a major
| tmprovement in agrlcultural productivity. The avallablllty of water will

LTS prowde the necessary natural résource,

LS
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L ® L

o

- qualitative positive shift in the avallabrirty of cssential servrces like

The electricity generated in Munda Dam would give a significant boost
to the local mining, and aﬂ”tlrated small mdustrres which are strugglmg
at present. -

There have been some reported (1929 1995) floods in the Swat River
which have caused some destruction. The constructlon of the dam will
mitigate and will ~considerably eliminate, chances of ﬂoodmg in the

- future.
d)

The provision of i_rrigation water “and electricity will ' contribute

significantly in the overall cconomic development of the people and the

area. This economic uplift will factor into social development and a

E educalron and health.

Short Term Negatrve Impacts

There is a small human habrtatron wrth 102 hutments in the reservoir
area, which will requrre relocanon after the dam has been completed and

- the sprllway comes into operatron Out of 102, there will be 11 hutments

'_ at the proposed dam axis.
b)

The construction actrvrtres wrll necessarrly mean the eoncentratron of

- workers around the burldmg srte This could have a negative impact on

'_the nearby local communities. The closest villages to the dam site are

- quite small and the infusion of even a small number of outsrders is lrkely

“to havea brg impact. - : R IR
The use of roads for the movements of constructron equrpment would

“have a negatrve effect on the already stressed communrcattons

f rnfrastructure

X
- introduce negatlve elements into the local ecology To a degree this is . -
L __unavo1dable but care should be exercised regardmg the storage and use

The use of dynamtte for blastmg, for constructlon purposes wrll

of such materrals and the timing of blastmg actlvrtres .
The excavated earth from the prOJect will arnount to 10 mtllron m

thrch can beconie a problem Plans. l‘or the: appropnate utrl:zatron and '
i safe drsposal of such materrals sl'rould be undertaken I

Long Term Negahve Impacts a

“The key and complex problem wrll be of the rrghts over the use of
|rr|gat|on waters, and the ownershrp and use of land. The provrsron of

~ irrigation water wrll inevitably rarse the value of the land and the _

- poss1bllrty of land related drsputes

16
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b) Currently in the command area about 50% of the locals are landless, and
the land-owners also have small holdings. With the increase in the
productive value of the land the traditional landlords, many from the
proximal settled areas, are likely to acquire the land.

Envirenmenhl Management and Monitoring

A comprehensrve and eﬁectwe envrronmental management program will be
required that establishes the envrronmental protection and rehabilitation during
construction and operation phases of Munda darh. This program will mcorporate
an envrronmental ‘monitoring program that will provide control and information of
changes anticipated du_nng the project implementation. It ls.assumed that many of

__these changes will have correctly been predicted by the EIA. However, flexibility

1141

will be provided to deal with some impacts that may have dlﬂ‘erent outcomes and
- their correspondmg mmgatlons '

Enwronmenta] Management Plan .

The Envrronmental Management Plan (EMP) wrll b'e the mam and
comprehensnve env1ronmental proteetlon plan to carry all the requrred
envrronmental issues mto the detailed de51gn constructlon and operatlon ‘phases.

_ IV The EMP will be rmplemented by a senior professronal from _WAPDA’
- Envrronmental Cell who wrll have the overall eontrol for all aspects of the .
program ' '

) The EMP w;ll be developed as part of the requrrements for detalled desrgn of the

Munda Dam. The EMP will build on the EIA report and will plan for the many

" diﬁ‘erent envrronmental condltlons and requrrements that will exist during the -
‘_,deta1led desrgn constructlon and operatron phases Overall the EMP wrll have
~ two 1mportant components ' ' '

' (l) An overall strategy together thh a tlme based schedule for eanymg out the

EMP and a detarled budget and areas of responsrbmtles for WAPDA and the -
people s partlcrpatlon ' : - )

: (2) A Prejeet Site Protection and Rehabrhtatlon Program whrch wrll be prepared '

- for the remstatement of dlsturbed areas This program will propose how
'disturbed construetlon SItes are to- be rehabllltated together with site

stabrhzatlon and re-plantatron of lost vegetauon Mrtlgatron requrrements for

-+ site'clean up and stabrhzatlon of major waste drsposal areas af’ter constructron' .

- is completed wnll be mcluded

RN
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In addition a comprehensive watershed management program will be considered
to initiate tree planting and alforestatron during the detailed design stage of the
project.

Environmental Monitoring Plan

Monitoring will involve the measurement and reoording of en\{ironmental, social .
and economic variables associated with the Munda Dam Multipurpose Project.
This plan should provide information on the characteristics and functioning of |

-~ variables in time and space, and in particular on the occurrence and magnitude of

the impact. Monitoring can improve environmental management of the project. It -

* can also be used as an early warning system to identify harmful trends at the dam :

site and the entire prolect area before it is too late to take remedial measures. It

- wrll help in identifying unan_ttcrpated impacts. Monitoring wrll__also provrde an

. acceptable database, which will be used in mediation between interested parties.

Monitoring is one of the most effective guarantees by WAPDA of its commitment

‘to environmental quality. Monitoring. of key activities will be required during
detailed design, constructlon and operatlon The followrng areas wrll be mcluded

in the momtonng plan

:-(1) Water Quahty Momtormg -

| 'Water qualtty momtormg will be reqmred to (t) establlsh base lme envrronmental

' condmons and (ii) evaluate eﬁ‘ects of the Swat Rrver s drversron during the

constructton period.

- Water quahty measurements wrll be needed from the Swat Rtver before Panjkora
' Rwer s confluence for basrc parameters mcludmg nrtrates and phosphates and at '
1 km before the exrstmg Munda Headworks for human use parameters that wrll o

- mclude btologtcal oxygen demand (BOD) chemlca[ oxygen demand (COD) and

: bacterlologlcal contammatlon

: Addrtlonal water quahty measurements wrll need to be made to evaluate the eﬁ'ect
. of the Swat Rrver 8 drverston The samples would be taken regularly over two.

years on a two- month basrs I

(2) Frshery and Aquatlc Brodrversrty Momtormg

_ The EIA has assessed that the ﬂsh specres composrtton is unlrkely to be aﬂ‘ected_ Sl

i . by the dwerston though productrvrty will most lrkely decllne The momtormg wrll

_ be carried out to conﬁrm the valrdlty of this assessment A momtormg program
- will recommend that the samples be collected for ﬁsh and plankton every two -

I TET R
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" months at four places of the Swat River, before the Panjkora River’s confluence,

reservoir area, near Pattai Banda, and the road bridge near Munda Headworks near

canal inlet.

(3) Resettlement and-Compensation Monitoring

| The community a_cceptance of large dam projects is now being judged by the

fairness of the resettlement and compensation procedures. Similarly, in the Munda

"dam’s case it will not only be the amount that the affected people will receive but

- alfso whether this is handled by WAPDA in a speedy and acceptable manner to the
) people. finked to the land around the reservoir and the dam site. Like in Ghazi
- Barotha, an NGO group would be able to act 1mpama|ly with respect to mediation '
 between WAPDA and locals. In addition a commumty awareness program will be

beneficial to advtse and reassure the local commumty

) C()Sls ol' Land Compensatton and Em'lronmental Mttlgatmn

'The cost for resettlement compensatton and land acqutsmon was estlmated at
USS$ 2. 46 million equwalent (Rs 123 million) by WAPDA compensation survey
._team Major items surveyed comprise fand acqutsttton compensation and
- replacement/relocalton cost of privately owned houses and structures, farm -
“products and community mfrastructures cost of resettlement v11lages contribution

to integrated regional development program, cost of studies and others.

'Brcakdown of the cost estlmate IS shown in Tahle 92 11 with the followmg

summary
Cost Estlmate for Land Compensahon
Descnption ' Amount Amount
' R (Rs,1,000) - (USS 1,000Equiv.)
Lancl acqutsihon e 20,000 .
Compensation and replacementfrelocauon cost of .. 2,500 S0
privately owned houses and structures -~ | T i< | T o
Cosl of resetlement villages ~—~ ~ 0 - ) . 50,000 - 1,000
Conlribulion to mtegrated reglonal de\etopment ST 5,000 - - 100
program - - - SRR
Relocation of Commumty lnfraslmcturc L .. 12,000 - o 240 ¢
Compensatlonforfann product&trccs - - .- 1,000 . S 20 -
Costof studies - -~ o0 S 2,500 50
oo | Others w e e T C e 30,000 600
- Total T T 123000 - 2,460

Al thc details are also prowded in the Appendtx H The costs denved hcre could

change durmg the negottattons for the purchase of the land whtch may be
protracted : : SRR :
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The cost for environmental mitigation is for minimizing or offsetting the adverse
impact due 1o constiuction and operation and mitigating the costs of biological,
socioeconomic and physical impacts of the project on the affected area. The total

“mitigation cost was assessed to be US$ 5 nnlhon equlvalent (Rs 250 million) as

summarized below:

Cost Estimate for Enyimnmcntal_Miti-gatiori

Description ' _ ~ Amount © Amount
L S (Rs.1,000) (USS 1,000Equiv.)
Fisheries ' : : - 20,250 C0 405
Archeology & Cultural Heritage - 51,150 1,023
Ecological Conditions .-~ - =~ B 92,900 © . 1,858
Apgricultural/Water Usage - - R %000 - 180
Environmental Management and Momtonng Cost - 76,700 - 1,534
Total ' ' - , © 250,000 ' 5,000

A line item detail of mitig.ation costs is shown in Table 9.2.12,

' _Conelusions

The conclusrons drawn from the Envrronmental lmpact Assessment for the
. eras1b1hty study stage and the recommendatrons for their mlttgatlon measures are -
" summarized below The objective of these recommendattons is to maximize the '

benefits and to minimize the undesrrable impacts of the Munda Dam Multtpurpose

- Pr0ject on the envrronment and the surroundlng local commumty

1) i ﬁshery and aquatlo btodwerstty, ﬁeld studtes and analysrs found 16
species of fish in and around the Munda Dam reservoir area, although there

will be a reducnon in their populat:on durtng the constructlon period. The EA

- devised mltlgatory measures to make the fishery more productlve SO there
-~ will be great opportumtles for enhanced fish production in the reservoir being

o 56 km long and up to 190 m of water depth. Penodro stockmg of fish. will be .

. _camed out throughout the Pro_tect life from constructlon to operatlon period.

2) For the archeologlcal and cultural heritage 1ssues attempt was made fo

evaluate all the sites in’ the Munda Dam area. Apart from one small

. grave/shrme downstream of the dam on the leﬁ slde no other eultural srtes e

“will be adversely affected by the Munda Dam and reservoir.

i 3)' The ecologlcal condltlons wrll not be harmed and there wrll be no srgmﬁcant'

" loss of any rare or prectous ﬂora caused by the constructhn of the Munda

Dam. This wrll be an opportumty to organlze the grazing Iand in a sclenttﬁc a

. manner where areas are pertodlcally rotated for replemshment The sedrment

; load wnll be 90% less passmg the dam srte A 28 m3ls compensauon

a0
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discharge downstream of the Munda Headworks will maintain the biological
minimum flow.

4) The reservoir is unlikely to exacerbate any landslides or falling rocks within

~ the Munda Dam praject area. '

5) Excavation (underground & surface) will yicld large'amounts, some 10
mitlion cubic meters of earth and dirt materials. These will be utilized and
disposed oft in an envrronmentally acceptable way.

- 6) * The Project will displace in total 118 people. All of these people would be
easily resettled as discussed in the WAPDA‘s Compensation Survey &
‘ Resettlement Actron Plan in nearby areas in the Mohmand Agency.
7 ‘The loss to any rnf‘rastructure will be five wire and rope bridges. -
8) The procurement documents shall include such a provision that during
| constmctron the Contractor should give preference to hiring labor from
within the above people s0 as to maintain good working relations between '
the Munda Dam Multrpurpose PrOJect and the local people who are
' economlcally not much above poverty level. : |
9) The cost of envrronmental mitigation has been esttmated at US$ 5 mrllron
o equwalent (Rs 250 mlllton) _ ' . .
- 10) The cost for rese(tlement compensatlon and land acquisition has been
assessed by WAPDA to be US$ 2.5 million equwalent (Rs 123 mlllron) The'
compensatron costs derived at here could change durmg the negotratrons for
the purchase of the land wluch may be protracted '

'l) Khan, 8. A, Golden Mahscer of Malakand, Directorate of Fisheries N.W.EP, l’eshawar. 1998. :
2). Butt, LA, Some Observauons on Fishes of N, WEP, Pakrstan, Unpubhshed Peshawar, 1998.
3) Dijk, Albert Van and Hussam M. H Envuomncntal Proﬁle of N.W.EP, Pakistan Entcrpnse & Dc\ elopmg _
- Consulting, Istamabad, 1994, : .
Lohani, B. N, ‘el. al. Environmental lmpact Assessment for De\elomng Countnes in Asra, Volumc 2,
Selected Case Studies, Asian Development Bank, 1997 ’ o Lo o
5) Lone, K. P Infand Fisheries and Aquacultme in Pakistan: A Rewew Paklstan Agncu]lura! Rcscarch. '
Council, Istamabad l933 AT ' S
6) Qureslu M R Common Freshwater Fishes of Pakrstan, Pood and Agncullure Councrl of Pakrstan, _'
'Stock\\ell A, Flshenes and Aquahc qullat Rcsource Assessment Manua] Volume II Ftsh and Fish
. Habual Samplmg Methods of \‘.’ater-bodres in NWFP Second Aquaculture Detelopmenl Pro;cc{ o
" Darecterate of Fisheries N.W. EP, Peshawar Scptembcr i995
_ SHYDO, GoNWFP Maultan H)droponer Project Feambrhly Study, Final Repon Volume 3 .
Y Envi |ronmental Assessment, Srr Wlllram Halcrow and Partners, 1996 _
{‘ennant, DL Instream How Regrmes for Frsh \Vrldlrfe Recrealron and Related Envrromnental

. Resources Frshcnes 1 (4) 1976 7' =
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10) WAPDA, Neelum-Jhelum Hydroelectric Project, Feambah!y Study Report Volume 3: Environmental
Tmpact Assessment, Norconsult and Norplan, A. S, 1996.
11) World Bank, Enwronmenlal Assessment Sourccbook, Volume 1 Secioral Gmdelmes Euvironment
- Depariment, Technical Papcr No. 154, i991.
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CHAPT ER 12 ECONOMIC AND FINANCIAL EVALUATION

Approach to Evaluation

The economic viability of the Project is the fundamental requnrement for the

Munda Dam development to be feasible.  The proposed PrOJect is ptanned to be a
multi-purpose dam providing power generation, irrigation, and flood control.
The prOJect 5 VIablllty is assessed for the pro;ect as a whole firstly, and then for

" each respective purpose. 'Ihe analysrs of separate purpose necds the allocation

of the dam development cost based on the conventronal method called separable

b cost-remammg beneflts

- Three types of power beneftt can be oonstdered ~‘The ftrst type compared project

cost to the cost that would have been incurred should thermal units be used, thus
deriving the benefits from avoided thermal.  The second, an energy cost-benefit

- evaluation, used the Long Run Maiginal Cost (LRMC) as bcnefrts to determine if -
. the a]locatlon of scarce resourocs for the hydropower development can compete
 with mvestment in other sectors of the Pakistan eoonomy ‘The third fo]lowed the
' second cost-benefit model except that the benefits are denved from consumer

surplus

| As the current trend d1ctates and the GOP s pohcy encourages pnvate sector
- partlcnpanon in hydropower generatton ﬁnancral analysrs of a p[O_]cCl is becoming
i more and more 1mportant Even if the GOP/WAPDA is gomg to undertake this
_Protect an mdependent entity may be. estabhshed to be responsrble for its own
proﬁts and Iosses '

The ecritical questlon that the flnanclal analysrs should answer is whcther the
.~ overall prolect is profltable and whether the. potentlal mvestors pnvate or public, -
~or joint efforts, will see the incentives attractlve enough for them fo forgo the _

lnvestment opportumties elsewhere to invest in the Munda pro;ect Equally
important, whether the prolect could brmg reasonable level of income to the

3 government, federal and provmcral through dmdends dlstnbutlon taxes, water
: charges, and other charges and duties while marntalmng an affordable tariff tevel,

lower than the 1997—1998 average level of lPP S purchase prtce at busbar.

A detatled fmancral analysrs was camed out on power generatton alone (usmg the -
separable cost - remaining benefrts) Three modalities of f:nancrng schemes were

- tested: 100% owned by private 1nvestors durmg the 25-year concession pCIIOd |

' ‘(BOT), 100% owned by public sector durmg the s_ame period, and joint ventures
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' '__used are the shares of rmports and exporls Jin total trade (Average .
' lmports+Average Exports) / (AVerage Imports+Average Exports+Averagc Tax on
' ]mpor{s) SCF in this Study is 0. 89. '

» Thls value rs close to those used by the World Bank in GBHP and other =
hydropower analyses in Pakrstan - As the data ate not avarlable the denvat:on of

between public and priv'atc sectors (BOT) with public equitj.r financed by
international soft loans.

Assunrptions and Conditions
 Parameters for Evaluation
1) Drscount Rate

A drscount ratc of 10% was used in the economrc analysrs to reﬂect the

" opportunity cost or scarcnty value of capital in Pak1stan This value is derived from
- discussion wrth WAPDA economrsts and was used in other studies mcludmg
- Ghazi-Barotha Hydropower Project (GBHP) A discount rate of 12% was also

tested For fmancra] analysrs a drscount rate of 12% was used

(2) Exchange Rate

: An exchange rate of US$ 1 for Rs. 50 was used in the analyses

'(3) Standard Conversron Factor . B

The: Standard Conversron Factor (SCF) represents the rat1o of the price of all -

goods within the countries to their international prrces SCF is mamly determmed

B by the forcrgn trade polrcres of thc host govemment It is derived by a weighted -

average of lmport and export tarrffs (w1th any subsules excluded) The welghts

~ shadow factors for cemcnt steel skzlled and unskllled labor were taken from other '
' studres or usrng SCF ' ' L




SCF Calculation

(Million Rs. at current prices)

. 1995/6  1996/7 1997/8 Average of
: - three years

Imports ' 397,575 465,001 436,338 432,971.33
Exports _ 294,741 325313 337,160 319,071.33
Tolal Trade . : - 692,316 790,314 773,498 752,042.67
‘Taxes on Imports (net) 88,916 86,094 74,497 83,169.00
Subsidies on Imporls
New Taxes on Imporis -
Taxes on Expoils L : :
| Exporis Rebate = - 9,367 12,288 11,744 - 11,133.00
SCF - ' - : 0.89

Source: Cenlral Burcau of Revenue Pakistan

(4) Project Life

- The project life depends on lhe endurabrlrty of its components The servrce llfe of
- crvrl works was assumed at 50 years and the electrical and mechamcal

components are assumed to be replaced durmg the tife of the project. Regular

repair and marntenance wrll also be factored into the recurrent cost However, for
fi nancral analysrs, only the concessiorn perrod 25 years in thrs case, was f

consrdered

’ (5) Prrce Escalatron

lhe cost estimate and correspondrng cash ﬂows in the economic analysts reﬂcct
- the mid-1999 constant price. Price escalatlon is taken into account up to the year _
2009 when the dam construcnon is completed The total constructlon cost of the |
pro;ect including price_ contrngency is estimated in Chapter 9, However,"

estrmatron of price contmgcncy would be nceded for financial analysrs of power

_ only. The World Bank’s Manufacturers Unit Value (MUV) is employed and the*
' _mtematronal 1nﬂat|on rate is assumed to be 2.4% per year. |

© Others g 7 -
In the ﬁnancral analysrs, a US¢ 0.23 per kWh water charge 1s levred to' ,
_mdependent power producers (lPPs) as the policy of the Government of Paktstan '
‘_ __'_‘-Thrs water charge is applied to the three financial models (joint venture, 100%
" private, and 100% public) since an independent entity under whatever fmancmg o
o 'scheme is supposed to be responsrble for its own profrts and losses '

123 R



12.2.2 Valuatioh of Cost

(1) Cost for Project Evaluation

The total cépital cost on the Munda p'roject was estimated at US$ 1,148.9 million
(including US$ 120.1 million in tax and duties.), of which US$ 611.8 miltion, or
53% is in foreign cost. Since the h'y'dro'gcneration capacity is estimated to be
740 MW the unit cost is US$ 1,553/kW installed based on the total capital cost

“The cost estimated is based on the detalled figures presented in Sectlon 9.2

The constructron penod was assumed to start from the year 2002, and Iast to the
year 2009 and the disbursement schedule is shown in Table 12.2.1. The date of

_ 'commlssronmg was assumed in the year 2010. Any cost, such as engmeermg and
“preparation fees, before the year 2002 was treated as the cost mcurred in the year '
2002 '

o (2) O&M and Replacement Costs

= Annual Operatron and mamtenance costs for the hydrOpower plant were estlmated |

" on the basis of the general expenence of the Study Team for plants under similar

* conditions, and on specific information for other hydropower plants in the regron

The average rate for Oo&M was assumed at 0 5% per annum of the total capital

cost, and average aurlllary rate and line loss to dehvery point were assumed to be

1 3% of the total generatron

The replacement of various equrpment at mtervals durmg the pro_]ect llfehme has _

o been included in the econormc analysis as a lump sum replaoement cost of
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;' : US$ 135 7 mr!lron that would incur in the 30th year of operatlon Lo

'Valuatron of Benet’ts N

Power Beneflts

(1) Avorded Cost

' Thermal plants contemp]ated in the rccent gene:atlon program (up to 2018)
' rncludes 9,000 MW of coal fired units and 10,080 MW of combined cycle units
- for base load supply So the avoided thermal umts assumed wrth the Munda 7- e
-;- Dam is a mix of gas turbine and combmed cycle generators Only the capacnty L
- cost of gas turbine is conmdered for peak power generatlon Capacrty cost of gas -
turbine, at 100 200 MW unit class, is assumed to be US$ 480 per kW bascd on - E
- the unit cost in other studies by HEPO and updated to 1999 price. The off-peak _
'energy does not contnbute any avorded thermai capacrty, but does av01ded fuel
_ and 0&M cost of the thcrmal power plant SR '
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The details of the Munda avoided cost assumpﬁon is shown in Table 12.3.1.

- Long Run Marginal Cost (LRMC)

Long Run M'arginal Cost (LRMC) is used assuming that the power will be sold to
WAPDA grid. LRMC was calculated in a sludy conducted by HEPO in 1994/95 as

shown below

Long Run Marginal Cost at 1994/95

_ Le“zi "~ Marginal Capacity MarginalEuerngost US¢/KWh
. - US$kW USSIkW-a Peak Olf-peak
Generation -~ | 461 - 54 : 370 3.16
500kv .. 559 .. 66 - 376 _ Kk
220KV o591 . 0 ' 3.80 : . 327
132kV - - 689 : 81 _ 339 336
C66kV B IR 7 B B 404 ‘ . 346

"33kv T D725 ' 8 - 434 © 365

" Note: kW-a means annualized cost of capacity cosl

Source: Hydro Eleclnc Plannmg OfF ice

- _For the Munda pro_lect use of transmrssron lrne of 220 kV up to Shahrbagh
_ substatron was optrmrzcd but in this study, LRMC at 500 kV level which gives a
: conservatrve value is applied and updated to a level of September 1999 as below:

o LRMC at September 1999 o
- Capacity . Capacity . : Peak B Oﬂ‘-peak
L 5 ' US$/KW US$/kW-a ' USﬂkWh - US¢/kWh -
500 kV Level - 583 - 70.29 392 : 3.36

I'he LRMCs at peak and off-peak are estrmated to be US$0061/kWh and.'

- US$ GOSGIkWh respectrvely

Energy generatlon of the Munda hydropower is as foilows

Total Energy Genera(ed :
cop P e s T Peak - Off-peak = - ~ * 'Total
Energy at power plant (GWh) - 847 1,560 : _ 2,407
Energy at grid (GWh) = - . 835 1,540 ' 2,375

Installed capacily(MW) 740 -

_ The multrplrcatron of the LRMC wrth energy generatron gwes ihe pnmary energy
- benefrt (US$ 51 06 mrlhon) and secondary benefrt (US$ 85 47 mllllon)

| (3) Consumer Surplus

WAPDA’s average tanff as of Apnl 1999 was calculated to be about Rs 3 76/kWh
Cor equrvaIent to US¢ 7 52/kWh.  The tanff ‘was oonsrdered however, to
- underestrmate the rcal value of electrrc energy to consumers in a power shortage

s
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- situation. © A more appropriate measure of this value is the consumer's

wrllmgness to pay (W1?P) for electncrty

Consumer surplus is the method usually used in cstnnatmg consumer’s WTP. It

“may be derrvcd by obscrvmg how much consumers of various categories are

willing to pay for electricity from alternative sources. T he consumer surplus was
estimated at 81% over the prevallmg tariff in both studies of the Matiltan and

Ghazi-Barotha Hydropower Projects. In this Study, consumer surplus is assumed
o be conservative, around 50% over the prevarlmg tariff. '

_ The tariffs wrth consumer surplus at peak and off—peak are estlmated to be .
US$ 0.1094/kWh and US$ 0 0547/kWh.  The multiplication of thesc tariffs with
energy to be generatcd grves the consumer surplus -based benefits consrstrng of

US$ 91 4 mllllon for pnmary and US$ 84.3 mllllon for secondary energy

Agncultural/lrrrgatron Beneﬁts

The evaluatlon of the agrlcultural and 1mgat1on costs and beneftts is based on

Ir 'w1th and without scenarios and clevelopmcnt concept dlscussed in Chapter 5. The .
a -1r1cremental net beneflts were calculated and converted into economic price for
- economic analySIS Three lrrlganon benefrts that is, for new command area, for
addttronal water supply for LSC system, and for stable and sufficient water supply ,

" to civil canals, were consrdered here.

"An 1mport parrty pr1ce of major crops such as wheat rnarze and soybean is

. 'estrmated as economic value of them based on the :World Bank’s World

. Commodrty Prlce Apnl 1999.

(1) Beneflt for New lmgatron Command

Net annual 1rngauon benefnt for new’ rrrrgatlon command of the Pro;ect is

;'estlmated at Rs.152,100,000 (wrth pIOJCCl Rs. 163 900, 000. wrthout projcct

- Rs.11,800 000) The unit beneflt is Rs 24 900 in terms of specrfrc benefrt of unit
' agrrcultural land per hectare o : :

(@) Supplemental Imgatlon Water Supply to LSC System When Water Shortage R

Happens

) All reductton of productrons of crops caused by water shortage can be regarded as o §
© the pl‘O_]eCt beneflt and calculated at Rs. 96 625, 000 annually as shown as follows S
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Annual Benefit of Supplemental Irrigation Water Supply to LSC System

Crops Cropping { Cropping | Shortage | Specific [Damaged| Recoverced
Intensity Area of water | Benefit {efficiency | Benefit

' " . {Acres) (Bs./Acre) : a 000Rs)
Wheat 40% 53,800 23.6% 4,789 100% 60,805
Sugar Cane 25% | 33625 | 23.6% | 8,958 25% 17 7_72
Sugar Beel 5% | 67925 | 23.6% - 8,671 50% 6,881
Oil Seed - 3% 4,035 23.6% 2,152 50% | 1,215
Rabi Fodder 6% 8,070 23.6% 5,804 50% 5,527
Vegelables : 2% - 2,690 23.6% 14,627 50% 4,452
Total -~ ' : 96,625

Total command arecaof [SCis 134 500 acres

(3) Stable and Sufftctent Water Supply to (,wrl Canals Locate(l Downstream of
Munda Headworks ' : _

B erl canals have supplled rrrlgahon water and mumcrpal water to the concerned |
. command areas. During Rabl (dry season), it is not possible to supply sufficient
water to the civil canals under the present condmon because of lack of runoff i in

the Swat River.

Beneﬁt due to cnhancement of 1mgatlon by provrdmg sufftcrent water to the crv:l

'canals may be con31dered to be produced by making the presem ramfed”
 cultivation to lmgated cultivation of wheat during Rabi. Since the command area
of concerned civil canals under the Project is 5,300 ha (13 000 acres), it wrll bnng '

o about Rs 41 ,000, 0(}0 annually as the 1rngatlon beneflt

.."_'In the present beneﬁt analysrs only 5.7 m’/sec (200 cusees) for the exrstmg c1v1|_ -

canal were taken into account. 285 m’/sec (100 cusecs) as malntenance flow as

referred to Subsectlon 5.4.3 were not evaluated as its use at downstream stretches
can not be proven on sound base though the same would be utlllzed for some -
purposes somewhere while it ﬂows down to the ocean. :

'_ (4) Total Imgatlon Beneflts

- The total lrrlgatlon benefrts due to the Munda PmJect are summarlzed as follows

Newittigaton ~ Rs 152,100,000

Supplem_ental water - Rs 96,625,000

- Sufficient water -~ Rs 41,000, 000
| - | Rs 289, 725 000 -

: The benef:ts total Rs 289 7 mrllion or US$ 5. 79 mllhon In'fi'n‘ancial analysis,
- “only the irrigation benefits for the new command area, Rs 1864 mlll;on or
g US$ 3 73 mrlhon are used ' '



12.3.3

12.3.4

' '12_.3.5

: Operation (Simple Cash Flow)

Flood Mitigation Benefits

. The flood mmgatron benefits were calculated based on the historical flood
damage data. The probablhty of drfferent average annual flood damages was
calculated and the incremental benefits extracted for financial analysis and

converted to economic benefits., Economic and financial benefits were calculated '

as US$ 0.92 mrllron and US$ 1. 03mrllron respectively.

Summary of Benefits

'The followmg table shows a summary of benefits

Summar,),r of Beueﬁts S _
_ ' e -~ (Million US$)
" Tofal Power Irrigation |Flood Centrol
_ et o N : Generation Iy
LCOHOH‘IIC BC}HCr'S IH FII'S‘ Ycaf Of 14325 - 136-53 . . ' 579 - ) 0.92
Operation :
Financial Benefits in First Year of 208.79 _ 2042 . 373 © 103

anrronmental Benefrts

’ Envrronmcntal beneﬁts of avorded thermals unrts in Pakrstan are substantral
'_ _Although they were not consrdered in the base models they were tested using the

- internalized envrronmental cost of thermal units. Based on a World Bank study,'

" incorporatmg Envrronmental Concems into Powcr Sector Decision- makmg, 1994

- the env;ronmental cost for coal-fired generatron was estimated at about USe 1.73

a _ '_per kWh gas turbme about US¢ 1 32 pet kWh, and combmed cycle US¢ 0.86 per

~ " kWh with note that the latter two were adjusted so as to suit for fuel being gas

feastbllity study, the environmental cost for gas turbine is assumed for peak power '_
generation at USg 1 32 per kWh and for combmed cycle for off-peak generatron,

instead of diese! oil which \ was the base for the World Bank study In the present

. atUS¢ 0. 86 per kWh.
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CostAllocatron e e

g The Munda dam is a multl purpose pro_tect and the dam constructron costs

© estimated are allocated into power generation, lrrrgauon, and flood control. 'I‘he'
-~ method ca]led Separable Cost Remamrng Beneflts is used for cost allocatlon and .
' results are tabulated below: e ' -
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Cost Allocation

(million USS$)
- Rematning Benefits Method Power Irri%alio Cl:)lr??r(il Fotal 1
a | Total Multi-purpose project cost, 12% NPV 641.0
b |Benefits . ' 1,825.3 310 86| 18649
¢ | *Alternative Smgle Purpose Pro_|ecl Cosl - 1,883.0 32.0 87| 19237
d | Justified Bxpenditure (lesserof borc) 1,825.3 31.0 86| 138649
e | Separable Multi Purpose Project Cost 268.8 39.8 0.0 308.6
f | Remaining Justified Expenditure (d-¢) 1,556.5 0.0 86| 1,565.1
g | Percent Distribution of f | 99.45% 0.0% 055% | 100.009%
h R‘ﬁgl;:{ﬂ‘&ﬁ;’féwse_P'OJEC‘,COSIS ] 3306 00 18] 3324
i | Total Altocated Cost (e +h) = ..~ - 599_4 3081 18 641.0
j |PercentDistributionofi .~ | o351 | 621%| 0.28%| 100.00%
Cost Allocation , _ .'
' R ' Million US$
S - : . : Economic Cost Finaucial Cost
Economic cost ((LC-1ax)*0.894FC) - 1356 - 1,1489
“Economic cost ((LC-1ax)*0.8%4FC)-Power © 7 6879 e 1,074_5
Economic cost ((LC-lax)*O-.-89+FC)-Irrigation . T L na
Economic cost ({(LC-tax)*0.894FC)-Flood - o B '2:0 SR IR N

" Viabiliiy of Project

Economlc Vlablllly

= The economlc VIablllty of the Prolect was assessed by the economlc 1nlernal rate

of return (EIRR) Economlc construcllon cost is estlmated to be US$ 735.6

' "mllhon Beneflts consrst of power generatlon, lmgatlon and flood control out

of which power beneflts are separately esumated by 1) avmded cost, 11) LRMC '
) and m) consumer surplus ' : .

- .'(1) EIRR ofth_e Prfoject"r.: S
B The cash ﬂow 1s shown m Table 125 1 where avoided costs of gas turbme =

account for capacnty, O&M and fuel expenses for peak generauon while that of - |
" combmed cycle does fuel cxpenses only 'I‘he FIRR of avoided cost is esllmated :

'to be 13 65%



LRMC

The power beneflts comprise primary and secondary ones Since the Munda
Project conmbute to generation of envnromnental benefit as exp]amed in 12.3. 4,
the EIRRs of the Project estimated based on LRMC is further Cl&SSlf[Cd into those

* with and \vlthout enwronmental benef“ t.

' LlRR wnh t.nvnronmcntal bcneﬁt : T 149% |
EIRR without cnvuonmental benefit o 13.3%

. The cash flow of LRMC is shown in Table 12 5 2 and 12, S 3

Bolh peak and off- pe-ak enelgy tariff are -assumed to be 50 % over the prevailing

encrgy tariff. The cash flow is shown in 'lable 12.5 4 and ElRR is estlmated to
'lmlss% | L

() EIRR by Purpose -

,. . ._The estlmauon of power beneflt is represented by LRMC Tlle.resul'ts'of ElRRs
by purposes are summanzed as follows ) ‘

12.5.2

L EIRR l)y Purpose

Description - “EIRR .- . - | : 'Iable as reference
Power ’ S 1:‘1_{1% - o Table 12.5.5
Trrigation - - - ‘ ; ' 9% - Table 12.5.8
Flood control . Co242% - | Table125.10

Financial Viability

" “The financial VIablllty of the Prolect was assessed by fi nancnal mternal rate of
) return (FIRR) Fmanc;al construction cost is esnmated to be US$ 1148 9 milhon

- The results of FlRRs are summanzed as follows

FIl?._RbyPurpose B

Description ST FIRR " 'Table as reference .
_The project asawhole : S R23% - " Table 12.5.6 '
Power ~© . . . Co 132% 0 | 7 Table1257
Irrigation © o 41w o [ Table1259
Flood control = =~ - e 197% | Table 12,541
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12.6
12.6.1

Financial Analysis
Genceral Description

The-ﬁnan_cial analysis of the Munda Project was based on the assumption that the
scheme (Power Only) will be owned and operated by an independent company

: (Prrvate or Public, or Joint Venture) that will supply all the energy generated o

the nalronal grid. The grid was assumed to be operated by WAPDA or the future

~transmission company, which will purchase all the energy_at a tcchmcally and

econornically acceptable point (at 500 kV level). The tariff, as well as other

: relevant parameters for fmancral analyscs, was determmed based on two

principles: a) the Project must be proﬁtable, and b) the tariff level should be lower
than Rs 3.9/kWh whlch was pald to IPP in 1997/98

- Three scenarios are envrsroned 100 % publrcly owned, 100 % prrvately owed,
“and Publrc—Prrvate joint ventures. Prices used in the analyses are market prices. -

The analyses were carrred out in fixed prrces at the mld 1999 level A25 year life
after commrssromng of the Munda Pro;ect was assumed as stlpulated in the

_ Polrcy Framework document for IPP project At the ‘end of the 25 years, the
PrOJect wrll be transferred to the Govemment free of charge '

E (1) 'lanff Peak and ()ff-peak pnce g

: Off-peak tariff is usually calculated as 8(}% of the peak tarrff in other studres In

. the Long Run Margmal Cost table the dlfference is between 81 and 85%. The

load factor of WAPDA system is 69.8% in 1998, 1mplymg a larger difference in

" peak reqmrement and average consumptron However in order to mamtam'

~ consistency between economrc and financial analyses 80% of peak tariff was

assumed for the secondary energy in the financial analysrs

' (2) Parameters for Fmancral Analysrs

: The basrc assumptrons for fmancral analyses are summarrzed as follows

'__".1'2.’:1'1 : )



- Pavameters for Financial Analysis

_ Financial Parameters
[ ,
Description Unit Public- 100% 100%
: o C Pi Privately- | - Publicly-
o rivate L .

: ' : owned owned
Total Capacity (Base Model) - - MW - 7140 140 740
Plant Utitization Factor (Firm Energy) % 3714 (13.06) | 37.14(13.06)  37.14(13.06)
Total Cost (exclude Intesest during | o yog | 91633 | 91633 91633
_construction and Price contingency)

Debt-equity Ratio - 7030} 7030 7030
Years of the Project Considered Years - 25 - 25 - I
Weighted Avérage Interest Rate R 98 125 ] 18
0&M : % 1 1 1
Annual Escalation of O&M % 124 124 1.24
Water Charge .~~~ . - USc 0.023 0.023 | 0023
Depreciation K - .25 Years Flat Rate - Flat Rate Flat Rate
Tax - = : % 0 0 : 0
‘Insuranceand_[)e\elopmentfeeas% e oy 1 : 1

of lotal cost -

< Note:* Insurance on the loan during the construciion period is requlred by lenders and
Development Fee 1s_assumed before _and_durmg the eonstru_cllon period.

R 12 6.2 Cost Assumed for Fmancral Analy31s (Power Only)

'lotal mvestment cost is US$ 10927 mtlllon at the mld 1999 prlce level

including customs dunes and tax of (10.7%) on Jimported equnpment and other _

procurement items and price and physrcal contmgencres the cost of transmlssron . %! |

* equipment was mcluded in this total. Replacement cost was considered to
E mamtam the plant in proper workmg condmons for the concessron perrod

Cost Est:mate (Power On!y) SR |

(Based on Pubhc-Pmater Oﬂned Model} S

‘ - Unit: Miltion US$

Totalin 1999 US$ | 2002 | 2003 | 2004 } 2005 | 2006 | 2007 | 2008 | 2009 | Total
Disbursement 29% | 59% | 81% | 103% | 18.0% | 209% | 22.1% | 108% | 100.0%
Schedule : - S N - .
Total in 1999 ) Pt A " S '

US$ excluding IDC 3_5.9r 5296 7402{ © 9484| 165.11] 19135 202.7e 99311 91833
Nominal Price - | 38.63] 5823| 83.34| 109.34] 194.93| 231.33] 251.00] 125.89] 1,027
Total to Date | 3863] 96.86] 180.20] 289.54| 484.47| 715.80] 966.81]1,092.69| 38650

- {mc ' ' 1330 - 477 1000] - 1735] 2007 45841 e6s5.71]  8334] 2574

_ tnsurance and fee 028} - 044] " 065 089 1357 . 1.94]  222]  146] - 95
Tolal 1 4023] 6344]  93.99] 127.58] 225.87| 279.11| 318.93] 210.69{1,359.60
‘Total fo Date 40.23} 103.63] 197.67] 325.25] 550.82| 820.93!1,148.8611.359.55] . ..
Folal Loan 28160 4441] 6579  89.31| 157.90{ 195381 223.25] 147.48}. 9517
Tola!Equity 1 1207 1903 2820 38.28 -61.67 33.73 95.68 '63.21 407.81

I‘he drfference in fmancmg models wrll have rmpact on mterest durmg'
* construction (IDC), loan interest rate, and taxes (although not assumed here), ele.
Accordmg to the usual praeuccon IPPS, 1% of the total cost was added dunng the o @
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initial phase of the Project to cover the development cost and insurance fee on

loans during the construction.

Benefits for I‘mancral Analy31s

(1) Revenues

- The energy generated and supphed net of line loss and auxiliary use, was taken to

be 835 GWh for peak energy and 1,540 GWh for off-peak energy. The tariff was

set at 1999 prrce and will be escalated at 2.4% per annum (mternatronal inflation
- rate) before Commercral Operatlon Date (COD) and 1% after COD. The weighted -

average price of peak and off-peak tariffs in mid-1999 was assumed to be

._US$00662 and escalated to US$00860 in the year 2010, the date of

commissioning. Annual revenue was assumed to start at US$ 204 million. The net
cash received also includes a small amount of interest recerved on the deposnt in

| the bank. _ _ _
- The plant factor was st at 37 14%, but only 13 06% is used here as flrm energy, _

:_ consrdermg the ~ hydrology risk,  Therefore a hrgh peak power tariff,

- US$ 0. 0987/kWh in 2010 price, was assumed for the Project. The tariff for the -

secondary energy. is 80% of the prlmary tariff. - Table 1261 explains the
processes taken for this calculatron Based on the rules setup by the govemment _

- policy, the followmg three step tarrff structure was assumed

Peak Energy l‘arrfl' at Current Prlce

Years T 1 : Tanff(US#lkWh) in 1999 -
oi-lz | 16 -
< 13.22 . S ; 1.4

23-25 o . s : 7.6

o Durmg the flrst 12 years the tarlff wrll be slrghtly high to cover the loan

: repayment and insure a reasonable level of profrt to the 1nvestors In the next fen

.: . years, the tarlff wrll be brought down after the loan repayment requtrement is
o eased 'I'he tarrff wrll return to 1ts 1nrtral level Just before the Pro;ect is supposed to _
.. be reverted to the government ' :

i The WAPDA’S purchase prree from IPPs ¢ can be used here as a reference to the |
- .tarrff ealculauon S T » - _



© Estimated IPP Price to Consumers

= - US$ = Rs. 43.1958 in 1997-98
Generation  Average T&D | Average T&D* Rs./kWh US$/kWh

Rs./k\Wh Rs./kWh " Required Average Price . _ :
391 062 013 - 4.66 T 0108

Note: * Since power transmission opcration is becoming a separate enlity, the current and
future Transmissions & Distributions (T&D) cost is used to estimate transmission cost.

. Source: WAPDA

For the use of water by the power company, a water'.charge of US¢ 0. 23/kWh.is to
be levied. This charge is deducted from the bulk tariff pard to the company by
WAPDA.

In vrew of the long term power demand ‘the full energy supply, peak and off—peak,

| from the Munda Prolect was applted in the analysrs

' (2) Cost

The cost per kWh, levelrsed to the year 1999 js US$ 0. 0687 assuming a 16% rate

" of return on equrty investment, based on Publlc anate Investment Model

'-CMMc1zea
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_ Plub:lic-Prlvate' Investment Model

The pubhc—pnvate model assumes a jomt venture between GGP and a consortrum .

- of private sector An mdependent power development company under BOT

' schedule was assumed in this model and the debt-equrty tatro of 70- 3(] was used.

GOP would be responsible for 25% of equity mvestment and the GOP cqurty was

; assumed to come from an mternatronal soft loan, with an mterest rate of 1. 8%, o

30 year rcpayment mcludrng a grace perrod of ten years

' Thc Welghted average tnterest rate of the loan for the whole pro;ect (70% of the
. total cost) was assumed at 9. 8% The prevaient mterest rate of commercral loans

in Pakrstan was assumed at about 12.5% whrle the 1nternatronal soft loan of i 8%

- was assumed as mentroned above. The mtematronal soft loan, in this modet was

: 1ssumed to cover 25% of the total loan to correspond to the proportron of the L
- government ownershlp of the project. However OECF loan can actually cover up o R
S to 75% of the total progect cost sl : A

Annual O&M and i msurance cost ¥ was assumed to be 1. 0% of the tota] prOJBCt cost
" and ‘escalated at 124% per annum Annual msurance and fee durmg the'ﬁ '

RSV




construction period was assumed to be 1% of the toan portion (70%) of the total
annual investment.

Plant self-use and line loss was assumed to be 1.3% as in the economic analysis.

US¢ 0.23/kWh was used for water charge according to recent government policy.

IPPs under the 1994 government policy were exempted from corporate income tax,
~ therefore, the corporate income tax was not assumed here.

A flat 25 year deprecratron rate was assumed 'lhe concession perlod is 25 years
. and after 25 years, the project will be reverted to GOP. The analysis i is presented

in Tables 12.6.3 and 12.6. 4
The results for the Public-Private Investment Model:
 Equity 30% - - : o
R Government - 25%
s o Developers - 5%
. Loan - 70% N o S o .
' : Commercial loan 5% Government cquily loan” 25%
- Interest 12.5% © - Inferest © - 1.8%
Repayment  25yrs . Repayment " 30yrs

Grace_ e . Grace . 10yrs

PIRR and NPV for Pubhc-Pma(e Inveslmeut Model

Public-Private Investment Model -~ . = - FIRR (%)
1. ' [ FIRR on project - L . S e : . 1238%
2. | FIRRonequity =~ = "7 w T : - 15.2%
3. | FIRR on GOP receipis, mcludmg Dividends, Water Charge and others 17.4%
4. | FIRR on GOP (Dividendsonly) =~ = = . . L 15.2%
5. | NPV at 12%, Million US$ of Total GOP Receipis : R 86.7
30 R Revenue Components

.

- Million US$
2

Figur'e 1261 Public-Private Investment Model: Million US$

12 6 5 anate Investment Model

’l‘hrs model assumes IO(]% prrvate mvestment in the PwJect Thc debt equrty will
strll be 70 30%, yet the loans will all come from commerctal loans wrth hrgher

s



~ interest rate, at 12.5% in weighted average, and short repayment period, in most
cases, without grace period.

~In the 100% Privaleiy-owned Model, the governmen_r’s income will come from
water charge only. The analysis is presented in Table 12.6.5.

=1 _Fi RR for_ll]_ll] ‘-70. Private Investment Model

. 100% Private Investment Model . FIRR (%)
FIRR on project - - . ' : '  128%

o

FIRR on equily . SRR 1%

300

Revenue Componenlts

250
200

150

Million US$

e T Water Charges

- 2010 012 2014 2016 2018 220 iezz'ztm 0% 08 200 W2 WM

) - Year : : L
I‘rgure 12. 6 2 anate Investment Model: Mri!ron US$

: _g"To achieve a Financial Rate of Relum above 12% on equrly, the PrOJect wrll need o
. a hrgher tariff to cover lts development cost and hrgh mterest rate, whreh wrll '
exceed the average currenl prrce paid to IPPs ‘

1266 Publrc Investment Model o _
In Publicly owned Model the power company wrll pay no tax and the pmJect cost -

'w111 be covered by an assumed international soft Ioan at an mterest rate of 1 8%
L per annum, 30 years repayment perrod and 1(} years grace

' '_ FIRR and NPV for 100% Pu_nlie ll.nveslmeu('_Model.

__100% Public Investment Model o FIRR (%)
1. |FIRRonproject = - = S e 12,89
2. |FIRRonequity - = - S R C2632%
3. |NPVat12 %, Million US$ in water charge and drvrdends S 562.7

rms model wrll bnng more favorable returns to lhe government The only rrsk is
1f WAPDA,IGOP can marntam a tanff level on a par wrth lhat of IPPs so that the -
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12.6.7 -

Project will be commercrally vrable The analysrs is presented in Tables 12.6.6 and
12.6.7. ‘ '

Sensmvnty Analysis of FIRR

- Rtsks in mvestmg in hydropower projects in Paklstan from a developer s point of
- view, include external and project risks. External risks are forcign exchange risks
(converttbrlrty and devaluatton) and inflation. Project risks are the possibility that
* the sales prlce agreed 1n the power purchase agreement faits to be honored with

unexpected tax increase.  Other risks include cost and time overrun, power
production shott of prO_]eClIOII for hydro and other reasons O&M cost increased

by 20% of the total project cost, commrssxonmg date delay by one year and

unexpected increase of water charge and corporate mcome tax.

Sensrtrvrty analysrs of FIRR was carried out on the 100% publicly owned model

- to test the risks involved in the protect The results are favorable as shown in
. Tables 12.6.8 to 12.6.12, except the return on project is somewhat sensitive to the

12.6.3

delay and mvestment cost mcrease, 1mpiymg a lengthy duration of pro;ect

. constructlon
- i Sensrtrve Anaiysrs ol _
o ~_Risk Analysrs | FIRR on PI‘O_}EC‘ FIRR on equty
1. |Gor lnveslment Base Case S o 128% 26.2 %
2. |O&M CostIncreasedby20% - . | - 128% 1. T 261% .-
3. | Water Charge Upby 20% . S120% - 261%
4. |10%Increasein Investment Cost | = 109% . | - 23.1%
5. ' | 10% Decrease in Total Energy Sales 1 116% 241 %
6. Pro;ect Delay by One Year o K - 1T7% - : 229%
Loan Repayabrlrty

At this stage, no sponsor for thls Pro;ect has been 1dent1fred and the allocatron of -

~ fund resourees was - roughly esttmated based on expertence However Debt
Servtce Current Ratio (DSCR) was tested for the three financial models wnth

vanous werghted average 1nterest rates 12. 5% for 100% prrvate 9. 8% for pub]rc-
o pnvate Jomt efforts, _wrth a long repayment penod of 25 years (no grace period
L assumed) The minimum DSCR is 1.4 times for the ]omt venture, 1.1 times for .
| 100% pnvately owned whtch are below the usually requrred 15 times by .

‘mtemattonal development agencres The loart terms assumed for the 100%

PUbllcly owned model are 1.8%, 30 years, with 10 years® grace P enod The

g mtmmum DSCR for this model is 50 times, showrng a very strong loan

' repayment abrhty, because of the low mterest rate and the long’ gfﬂce Pef iod.

"_12-—17 .



12,7

* Note: DSCR means (Net after tax profit excluding depreciation, interest and

repayments) / (Principal and interest payments).

Summary of the Economlc and Financial Analyses

The analysis was carried out on the basis of the proposed project plan and cost

estimate done by the Study Team. T: he financial cost was converted into economic -

cost by netling out price escalanoa, duties, and taxes. Shadow pricing to forelgn

- exchange is usually derived from the difference between the Opcn Market Rate

and the Govcrnment Rate, but Is not used here, since Rupee was generally free to
float on the international currency markets when the feasibility study was

; conducted Ad_;uslment was also made using standard conversion factor, =

Since the Munda iject is mulupurpose, the estlmated cost was allocated into

_ -lhree different portlons power gencration, 1mgat10n and flood control using
: Remalmng Benefits Method Both economle and financial analyses, simple .

methods, were tested on total pro;ect ¢} power generanon only, (2) 1mgatlon

only, and 3) ﬂood control only The results are shown as follows

' Compara!neAnalysns '
(Sn_:nple Cash Flow) o
S : Unit: Million US$

Total Project* | Power Only* [Irrigation Only |Flood Conirol

EIRRinSOyears | 132% | 134% 971% | - 242%

Total Project Cost N T cema st o - :
(Economic)inMilUss | - %6 | 6819 4 457 200
NPV of Bencfit at 10% : N RSN I T :

- | Discount rate {Economic) :194'1-7 3 21932 () : 305

| * Using LRMC cost at 500 kV . o e N _
FIRR in 50 years . - - 127 % - 132% 4.1 % 199 %
"Total Project Cost 1 145 1. ae b g Pl
(Financial) in Mil US$ 1,148.9 . 10745 - n3 So3 N
NPV of Benefil at 12% st | ese o T (27'-2)' T yas

Discount rate (Financial)

_ EIRR of lmgahon is below 10%, whlch shows low economlc v1abtl|ty whtle the .

i FlRR is as low as 4. 1% and hence nngauon would not be objechve of mvestment
- FIRR of the total prolcct is 12 7%, sllghtly h:gher than the opportunlty cost of
- capital (12%) ' k
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