- H4.2.1 Construclron Phase

Thc proposed Munda Dam construction aclmty wril entarl

i) Procurement of construction malcml
ii) Laying down and cxc*watmg the foundatron, bhstmg, and bulldmg the
- structure; : L : -
_ m) Use of constructaon machmery and olhcr cqmpmcnl
“iv) Manpower and ils activity; : - :
v) Rock material for construction will be taken from the quarry srle Ssppsre
downs slream or Todobo Banda falling in Ihe reservou' area. It wr]l have no
- impact on the flora or fauna of lhc river in lhe pr{)jCCl arca; and '
' vr) Excavalcd carlh to amount to 10 m hlgh in an area of 1 km

- The dam ﬁllcr materra] and concrcte aggregalc would nol bc obtamed l'rom rwer
- deposits of sand and graVcl downslrcam of the Munda Dam srte The source for
. the filler rmlena] or concrete would be quarry rock Obtaining lhlS material from
L the rrverbed would have a negative impact on the aquatrc blology of the rrver The
. river deposits of sand and gravel are brccdmg and foragmg grounds for many fish.
Bacteria and fung; decompose in this zong, thus releasmg organic nutrients for the -
first lrophlc level of organisms. Pasl mslances of borrowmg for sand and gravel
- for conslrucuon purposes in upslream areas of lhc Swat Rrver has alrcady shown a .
: declme of Mahseer and Swau fi sh popuhlrons in lhe river. C

| Smce, the earth matcnal for the dam core zone wrll be procured from quames a
few kllometers downslream of the dam site or onc located in the reservoir area,
~ This will have no impact on aqualle biology if thc construction is at a distance'. .
- from the nvcrbank and care is ta.ken to transporl and unload the matcnal at lhe
- conslruclron sile m away that mlmml/cs 1mpacls PR Lo s

" The solid and quu1d waste produced as a rcsull of conslrucuon aclmty and the
=prescnce of a workforce would cﬂccl the water qua]rly it not disposed of in a
* sanitary manner. Of special intérest will be thc alr-bound dust parircles produced S
. during blasting and un]oadlng gravel and sand at the construclron sile. Dusi from .
: excavatron actwmes and dumpmg in water bodles wﬂl icad toa llll‘bldlly of waler '

' A]lhough the volume estimales arc nol yet war!ablc, 1t is Cerlam lhal conslrucuon R
~ activity will produce conslruclion waste. The easresl and mosl economical way (o -
dispose of the waste would be to dump it in lhe river but lhls will adverse]y effect -
' the water quallly A safe melhod of d}sposal aWay from lhe nverbank must be S
"found ’ : LT G _ e
B 01] lubncants and other chemlca]s used durlng the conslructlon proccss may entcr
_ the river as waste. . This wrll be- minimized if not tola!ly elnmnaled by the' A
R judICIOUS use and drsposal of chemlcals and proper machmery mamtenance o - | e
o prevcnl ]cakagc IR : e LI e 4
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- The workforce will be tempted to catch fish during their tenure at the construction

site. If fishing is limited to angling with proper permission and duc regard for

" fisheries rules it may be permitted. The most scrious violation leading to a loss of

fish would be if explosives or chemicals were used to procure fish. ‘This is a
strong possibility as explosives, and chemicals will be casily availablc during the
construction period. This possibility must be avoided by educating the
construction workers and o!hcr staff about the lmpomnce of preserving aquatic

biology.

The areas of concern are: .
1) The cxcavation of grave] and sand from the riverbed w11] lead to a loss of

. _brccdmg and foraging ground for many fish. :
2) Solid and liquid waste produced during the construction or workcr s activitics _
“and then dumpcd in the river will adverscly cffect the water quality.

3) Consltruction wasle, 1f dumped m the rlvcr, will havc scrlous ncgatwc 1mpacls

~ onthe water quahly

.' 4)'Workers using explosives or chcmlcals to fish \wll lead to loss of ﬁsh

'parllcularly young f‘ sh, in the rnver o

Posl-Construction or Operativc Phase

(1) Ncgallvclmpacls -

‘Due 1o the conslrucnon of lhc dam a 56 km long rcscrvmr w:lh an mundated
surface area of 24 km”® will bc created. Thc post- conslrucllon or operahve phase =
wnll foresce ihe followlng changes o ' . : :

' _":a) Fragmen!auon of Populauon -

B ,_Thc nalural clownslrcam flow of the water from the dam will changc Thls
will be due to a rclcase paltcm condmoncd by the powcr generation at -
‘powerhousc and for the new irrigation ‘canals, cx1st1ng lower Swat and

Doaba canals and waler release rcqulred tor thc ncw lrrlgahon canals '

',_,__'ic ﬁrsl major 1mpacl in Ihc area wnll bc lhc creahon of a reservoir in a
- lacuslnnc (lake) form habnat for ﬂora and fauna ‘Lake fauna and flora have
 their own charactcnsilcs Fish migrale upslrcam and downstrcam to spawn, -

SRR 1o find bellcr or alternative foraglng grounds and (o avoid scasonal rigors of

| climale. Thc dam will halt the upward and downward mlgrallon of fish.
" This will lcad to fragmeniauon of populations into lwo and over a longer
perlod of llmc thc adaplcd spccws may d1splay gcncuc changes .

) Mlgrallon for Spawmng

' 'Though lhere are no documcmcd obscrvallons on the spawmng bchavmr of
' nosl of lhe foragmg ﬁsh in the pro]ect arca hlcralurc shows lhat in 31mllar :

s



habitats clsewhere most of the breeds scarch for spawning arcas in shallow
- walter closc to their foraging grounds. The Sher Mahi breeds in the gorges of

"the Swat River in Mohmand Agency. The fisheries officials of FATA have

- also observed breeding close to the Munda Headworks. Young hatchlings,
presumably of Sher Mahi, were also obscrved during the ficld survey. The
Sher Mahi could be considered a flagship or charismalic/popular species that
will suffer no negative effects by spawning upstream in the Panjkora River
or in the Swat River where suitable spawning grounds will also be available.

The Swati (Sehizotlro'rax' plagostomus) and olher members of the
~ Schizotharacinae family, are also_plentiful and could be considered as

- ﬂagshrp species. There have never been serenlr[' ic studles or data on

_ spawnmg grounds, spawning behavior or breedmg season The breeding
- scason is from June to August for all members of Schr/othoraemae found in

the field survey. The ‘observation made by flshermcn and substantraled by
fishenes officials is that the eges ¢ are laid in shallow water in a gelatinous :

mass numberrng in the thousands Fries become visible to the naked eye in

subsequent months after the absorpiion of lhe yolk sac The young fish

caughl from Qosar downsiream up to Munda Headworks supporl lhe view
hal spawmng ground may be avallable all along the rwer s '

_ In the operahve phase the Swati and other related speeres wlll fmd new -
. suitable ‘spawning and breedrng grounds after bearmg the initial trauma of a
Echanged habitat. Downstream from the proposed dam srte lhe Swali may -

o face the problem of changed water ﬂow o

o The Labeo dero (Pehan Rohu) and L. dyoeherlus (Tork;) hke other carp"
- - species, breed in July and Augusl. They generally lay their cggs where

~ rooted vegelatron is present in the inundated water during the rainy scason.
Carps in general are prolilic egg Tlayers, laymg millions of eggs but no site-
: speerﬁe data of thelr brcedmg b1ology have been avarlable m the pro_recl area.

e ,Of all the specres of fish found i in the sludy area, the Mahseer (Tor pulrtora).

has ailraelcd the atlentron of Paklslam Indian, and Nepalese scientists. Their

"spawmng behavior, grounds and seasons are bctter known and are

summan?ed here’rﬁer f

. ]t is reporled that the Mahseer breeds 2 3 lrmes m a year Its breedmg S
season extends from lhe arrival of the rains in summer until September The .-
- rain, combmed with hrgher lcmperatures trigger the ﬁsh to move upstream

, to seek surtable spawning grounds The spawning grounds are shallow water, -
preferably springs or small lrrbutarres The males mature first, followed by

. females. Gravel beds are prcferred where the waler flows slow and s{eady, SERE
. “are the preferred breedmg spots. The number of eggs vanes from 600 ~ -

L ‘63 000, avcragmg 4, 2()8 eggs per kg of fema]e fish body werght
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The sPa\vnilrg grounds and hreeding bechavior of the golden Mahscer of

* Malakand have been studied by Khan® in the arca where the Swat River
' drains into the Malakand Agency. In the past, the Swat River at Mingora

was an ideal place for Mahseer breeding. The breeding grounds were lost

* due to many anthropogenic interventions, i.e., water diversion, extraction of

gravel from riverbeds and pollution The Mahscer starl their upstrean

- migration to the strcams and rivers of the Malakand division in March and

. remain there until Scptember. The brecding scason extends from April 1o

_September in the Swat and Panjkora Rlvers Three spawning periods during

- early June, late Ju]y and late August were observed The survey team had
- observed fish frics one to two months old in ‘the K]nalr River (a trlbutary of

the Swat River downstream of Munda Headworks)

. Accordmg to Butt in hls unpubllshed ‘Some Observauons on the Frshes of

NWEFP’, the Mahseer scems to be resrdent in the Mohmand Agency where it

. breeds throughout the year. The fishenes officials of FATA have observcd
o Mahseer spawning grounds near Munda Headwork a fact that is mentioned
- in their Annual Report ' : '

'V_IThe Study Team s fi ndmgs COnf“ irm’ Ihese observallons as they eo}leeted

young fries (4 5 em} from the river downstream of lhe Munda Barrage and

at Frontier Constabulary (FC) Post, 'Tangr

":In summatlon, spawnmg and breedmg of the Mahseer in lhe Swat Rwer

occurs from Chakdara, Tot'lkan Sallar Pattr (a]l in the Mohm'md Ageney) _

o down lo the Khlall Rrver

L _Although the Mahseer h'lS extcnsrve spawmng and breedmg arcas, many of _

', _'these areas wrl] bc lost due to mundahon in the reservoir area related to the

o conslructlon of the proposed dam. Areas lrke Salai Patti’ (in the reservoir
| area) and parts of the Swat Rlver drammg through Mohmand Agency (up to

the dam site) and beyond will be affected due to fluctuations in the walter

_levels “This is a senous negatwe 1mpael that requircs mitigation measures.
- These could include constructmg channe]s and ‘weirs for the passage of fish

ho movmg upstream g

! e) Loss of Foragmg Ground

L The formatlon of a reservotr and relatcd altered ﬂow regnues in the prolect
| area and downstream wnll rcsu]t in physrco chemleal changes and will also -
B 3 have negatrve cffeeis on the fish foraglng grounds Frshcs foragc in the carly
L hours of morning and late hours of cvemng in shallow waler. The fi sh found
o in the Project area range [rom strict herblvores (feedlng on a]gae) to fish
- -feedmg on maero mvertebratcs o ﬁsh calers (prscrvorous) and a number of
S specres arc ommvores (pl'mt and ammal drct) 'I‘hc Sher Mahl also depcnds

on terreslrlal adult insccts, : '



The initial loss of foraging grounds and food due to the sudden and scrious
change in habitat and water flow will tead to a loss of foed, and fccdmg or
foraging grounds However, freshwater biota (both plants and animals, '
including fish) are known 1o re-colonize rapldly afler a change in the water
" flow or a loss of suitable foraging grounds. This qccurs due to:

" 1) ‘The recruitment of new members from the vicinity.
~ 2) The drilting of juvemles O SPOres of young larvae and fries. _

~ 3) The acrial flight of insects to lay eggs and breed in new, sunable areas.
' Slmllarly, a]gae and other phytoplanklon will rapldly re-eolomn in changed :
cncumstances Pools and puddles creatcd on the ‘embankment of the |
rescrvoir and downslrcam from lhe dam sue may also crcale new sites for
' zooplankton L ‘ S

'd) Sedlmentallon e

Sedlnlentailon or sﬂlmg is another 1mpomnt consequence of dammmg and

" changed water flow. The accumulatlon of sediments in the reservoir and its

- method of dlsposal (if any) downslream from the dam ma).r have a negative
cffect on aquahe biology. Durmg the early phases of reservoir malumy, the

S sedlmen!s may have a posmve 1mpact as the river. dramage in the Project E

 area is oligotrophic, meanmg lhat there i IS enough orgamc malena] to sustam .
: aquatlc biota.  This may be due to the rocky nature of the rlvcrbed The .

' _l_‘sednmenls will provnde a base for food productnon for orgamsms and
eventually for E‘sh '

S Howevcr thcre are two areas of eonccm regardmg lhe aecumulauon of

i sedlmenls The. ﬁrst is ﬂoodmg due to nalural or operatlve mechamsms

o i l"he sec0nd is the releasc of sedlments downs{ream which w1]l lcad to -

turbldlly Turbldlly directly < effects the efnclcney of resp:ration in fish and
m'ty have many md;rccl eftecls on lhc growth of fish '

' Fish and other blola havc eﬂ|c1cnt mechamsms !0 adapi to a changed

'_phymcal and chemical cnvuonment and other paramelers Rain, crosion and."

' flooding i merease sedlmematlon load annual]y and add to lurbldlty untll sohd Do

. parlicles seltle down However, ﬁsh do adapt lo these occurrcnces

Al times crrallc release of water from the ‘dam downsiream for power .-
generanon or 1rr1gallon and water released from the sp]llway w1ll effect fish B3
and olher b:ota ) may also lead to slrcssful condmons for lhem R

. e) Water Flow Reglme

The curreni nalural ﬁow of 1he Waler wsll be changed due {0 lhc conslrucuon . .
"of the dam and storing waler in' the reservoir. Intermlllent mechamsms of R

water rcIease wrll hwc serious negahve lmpacts on rlver ecology,_



particularly downstrcam from the dam. This will be mitigated to some cxlent
by the re-regulation dam. '

The avallablhly of water in summer months (from Apnl to September) doces
ot seein to posc @ prob]cm as water from the dam can be released
downsire’tm However, walter shortages from October to March are an ¢ area
of concern. A provision of 2.8 m’s biological maintenance flow has been
eslimated in the Main Report, based on the currently drawn volume and the
~future requirements. In addition, the reservoir study has concluded that
. enough waler downstream will be available because of continuous power
' generanon The negatwe lmpact will be only durmg initial 1mpound1ng

{) Changes in Physnco Chemleal Parameters and Water Quallly

T he data on current watcr quahly has been prowded from sxte—spe(:lfic areas
and from secondflry sources on dtfferent seetlons of the Swal River. '

'The dam will mtroduce changes in lhermal levels, the amount of dissolved -
oxygen in the water pH value and mmeral and sall ]evels The most critical
. change will be the amount of dissolved oxygen in the walcr as well as
 thermal changes ‘and stratification (particularly in the reservonr) They could
Cbe posuwe or neganve and m’uor Or minor. = o

A dlscussmn on each parameter or on lhe cumulanvc lmpacls of most
parameters is beyond the scope of this sludy The on!y solution that can be
prcsented in this sludy isa safely level and monllormg p}an '

. The water quahty in an lmpoundment can often be better than thal of the
_ 'ongmal stream due 1o the prccnpnatlon of solids; exposure of waler to light =
- and air for louger perlods thermat slrahﬁcalton resultmg in a reduced heat o
- budgel for ihe system and trapping of numents o -

The dam w1|l 1ntroduce changes in amblent temperaturc lhe amount of
E 'dlsso]ved oxygen in lhe water, pH value and mmeral and sall levels. The
 most cnucal change w1|] be the amount of dissolved oxygen in the water as

- . " well as temperalure changes and straufleauon (parllcularly in lhe reservmr)

> Accordmg to Lone “lhe water quahly in an 1mpoundrnenl can often be better

than that of the orlgmai slream due to the preelpnallon of sollds exposure of _'

“ water to light and air for longer perlods lhermal strahfical:on resulting i in a

- _:_reduccd heat budgel for lhe syslem and trappmg of nulnenls” (Ref )

_ _' ; However lhe quahty of watcr may de!erlorale due to lurbldlly and the -
' :'_deplchon of oxygen becausé. of po]lullon Pollullon has increased in the -

L areas from Kalam to Totakan There are no closc seltlemenls up to Patti
_- Banda. in the’ proposed Pro_|ccl arca and it is Ihereforc almost frce from :
: --anthropogcmc pollulanls : ' ;
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Pollution problems may arise duc o the establishment of post-construction
new seltlements and the decreased flow of water from the reservoir

downstream. The gushing watcr released from turbines can cause a super

saturatlon of gases in the water. This super saturation leads to gas bubble

~ disease in fish, their symploms include the blocking of caplihncs in the gill

ﬁlamcnls by gas emboli.

) Rootcd chct'ltlon

- ‘There are no rooted trees on thc bank up o ihe 1mx1mum water lcvcl of the

‘river. 1t is generally recommended in similar projects to remove all decaying
-~ trees which otherwise will lead to the production of melh'me gas (a .

- grecnhousc gas) and snags for ﬁshermcn $ lmcs

' In the reservoir, currenlly, lhcro is not much possnblhiy of humus i in lhc river

stretch due to a lack of prominent decomposition. The dccomposmg

-_vcgehnon if lc[’t submergcd aﬁer thc 1nundatlon, wnll prowde organic
. material uscfu] to aquallc blology

: The typlcal vcgelauon in the pro;ccl area is scrub forest in the foothllls Thc -
plams are \wll decompose easily and prowdc a rich base for food producuon S

i the reservoir for various orgamsms

(2) :

_Posmve Impacts

a) Enh'mccd Flsh Producllon

'The crcallon of a 56 km Iong rcscrvmr wnh an lnundated surface arca of 24 o
km’ and 1,594 million cubic mclcrs capacny will crcalc a new resource for

caplurc and rccrcauonal ﬁshcnes The amouni of fi sh producllon will

" depend upon the iypc of stock and how it adapls to thc new physrcal

. condmons and Wthh new specws of f sh are mlroduced

e The Tarbe]a and Mangla rcservonrs bolh wnlh approxnmately lhc same
L c]umllc condtllons produce 150 and 1 000 metric tons of fish per annum

. Thc rcvcnuc from these rescrvonrs amounls o Rs. 0.43 and Rs4 1 million

and the hatchlmg and fry producllon at lhe facnlllles arc 0. 25 and 0.5 million,

) respecllvely Flshcrmen number 400 and 1,500 at Tarbela and Mangla Dams
rcspectlvcly Thc two rcservmrs prowdc recreauonal fi shmg facnlmes lo

1 500 2 0()0 anglcrs/]mc flshmg per annum

,"._rb) Crcatlonof.lobs .

o Another posmvc 1mpqcl of lhc proposed dam wou]d bc thc creahon of -
profcssxonal jobs in fishcries as cxcmphfled by the Mangla and Tarbc}a
" rescrvoirs. Currcnily there ar¢ 42 and 30 cmployecs rcspcclwcly in the dam'

jflshcnes for lhcsc rcscrvonrs

om0




- ¢} Canal Fisherics

Paklsian has the most extensive 1rrrgnuon canal system in the world, with
more lhan 40, OOO km of prmnry and 160 000 km of sccond‘rry canals.

Unforlunately, such a vast, polentlal source of ﬁsherles has not been
exploited due to various constraints. The two new irrigation canals proposed
in this project along with the existing canals of Doaba and Swat should be
developed as an addltlonal source of fisherics. 'lhe Department of Frsherles,
~ Provincial Irngatlon and Drainage Authorlly (P]I)A) and WAPDA may -
undertake a joint study to utilize this valuable water resource for furlher

: wgmcn{anon in fish produetlon

- .id) Improvcment in Quahty of Llfe '

Al lhe pro_]ected changes re}aled lo the proposed dam, mcludmg the -
E conslruclron of roads, supply of more consrslenl clectricity, incoming tourists,
_ recrealronal fishing, and better harvesl of capturc fisheries will bring posmve :

impacts on the soeloeconomlc conditions of the area‘s 1nhabrlanls The
fi shcrmen and people involved in the secondary phase of fishing (ﬁsh sellers,

" fried fish sellers, tourist guides and rcniers of lme ﬁshmg equrpmenl elc) '
wﬂl parllcularly beneﬁt 7 .

| \e) Nav;gatlon and Boalmg

These actlvmes are posruve 1mpacls and recreatlonal boatmg m the reservo:r :

' w1ll be evaluated in tInS phase i

H4 2 3 Sahent Pealures of Major Impaets in the Operauonal Phase

.'l_a)
: b)

oy

The construenon of the dam will lead to a fragmenlallon of habllat 'md ﬁsh
populauon into laeuslrme and lotic cormmunities. '

"_Frsh mlgrallon (parlrcularly of mdlgenous spec1es) for spawmng upslream )
from the dam will be hampered. L y . :

In lhc 1mt1al phases there ‘will be a loss of i‘ sh as we]l as, thelr feedmg,

- 'spawnmg and sheller grounds
“ay
: 'i:mechamsms to re]oc'lle and re-colomze new ' suitable areas. _ L
- The Swati’ and Sher Mahl Awo expenswe in !he markct f" sh have w1de]y T
' dlstnbuted spawnmg areas. Forage fish and carp (Torkl) breed close 1o their

" foragmg grounds in shallow waters. There wnll be some loss of fi sh whrch :

- may be eompensated later when condntlons slabllme o R
':Spawmng grounds for Mahseer have been repor{ed lrom ihe Panjkora and

This ‘loss . w1ll be mlmmal as fish: 'md oiher org'm]sms have cﬂlelent'

Swat Rlvers in upslrcam areas and thcy have '1]so becn reported downstream
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by

- as far as the Khiali tributary. Still the loss of fish due to construction may be
significant and must be mitigated. :

* Scdimentation will lead to turbidity and also dctcrloralc waler thty
Sedimentation in the reservoir in its carly maturing phqsc may hwc a posmve
lmpact as it will lead to food production for fishes. ‘
Downslrcam from the dam the sedimentation load w1|l havc a ncgauve unpacl
The low water flow rcglmc in from October to March and its maximum
utilization for power gencration will adversely cffect lhc river ecology

~ downstream, especially below the Munda: Headworks. Po]lutlon problems,
which are a barc minimum now, may reach serious proportions. This will be

_ mlllgalcd by 2.8 m’/s compensation relcase. The in strecam flow rcglmcs for
fish, wild life recreation ‘md othcr rclated enwronmcntal resources s

' presemed in lablc below.

_j)' ;

_ :1)

- K

20 fishermen, who use g;ll or casl ncts The rest arc fish Lonlraclors and sellers of -
 Iried fish. lllegal fishing is rcported ovcr cxtcnswc areas of the Swal RlVCl’. Thls'

is

and ponson—-'lnd needs - to be momtorcd and curbed - lhrough stricl Jaw S
- cnforccmenl Current laws and rcgulallons pertalmng lo ﬁshcncs arc governed by" ' -
thc North - West Fronher Provmcc Fishenes (Amendment) Acl Rccrcahonal __
fIShlng is uncommon in the sludy area. . ..o S

In Slream Flow chll]]ES for Fish Wlldhl‘c Rccreatlon and Rclaled lmwronmcn!al Resources

“Recomniended Basc Flow Regimes
Narralne Dcscnp(ion of F]om Oclobcr- Moarch | April lcmber
I‘lushmg of Maximum R 200% of the average flow A :
| Optimum range o 1 60% of the avcragc ﬂow
Quistanding Co e 1 40%
Excellent = - -~ - - s 1 30%
Good . n 20%
Fair or degrading - . 10% o
Poor ol minimum_~ - c 10% we : :
Severe degradation .~ - - 10% of a»erage ﬂow to Ixro ﬂow

Sourcx 'lennanl DL

Reduccd Swat Rlver ﬂow s 1mpacl \Vlll bc (1) loss of ﬁsh h'lb}l‘ll (n) loss of
visual amenity and (m) lower water quality. - : S
The posilive 1mpacis include the polcntlal enhanccmcm in hsh produchon, -
'recrcahonal fisheries, and increase in fishermen and lhenr income. '
In the post-dam conslrucllon phasc mmalmg canal l" shcrics can [urlhcr

. enhance fi sh productlon

shlng related work employs about 40 pcoplc in !he area, Thcsc mcludc roughly- -

conduclcd in a highly dcslrucuvc manner-—i.c., uslng exploancs clectrocuuon




4.3
H43.1

Archeological and Cultural Herilage
Introduction

The s!udy area falls within thc Gandhara region, " which includes areas around

~ Charsadda, Mardan, Khybcr, Mohmand, Swat, Dir, Malakand, and Bajaur. The

entire Gandhara region lics on lhc nghl bank of the Indus River.

._'lhc Gandhara region was conquercd repcatcdly by dnftercnl nations and

dynasties; from the Achfiemem'ms Grecks, Mauryans Bactrian Greeks, Soyihlans

_ ParthJans and Kushanas to more recent rulers such as the Mughals, Sikhs and the '

- British. The region is believed to have flourished l'rom about the sixth ccntury BC

~tlothe ﬁﬂh century AD.

7 ’I‘wo archcologlcal sites were alrcady known fo cxist in the sludy area before field
_surveys were conductcd These are Zarif Koruna, which is an ancncnl Aryan

- cemetery belonging to the proto hleOl’lC period, and Ihe other is Kanro Qala, a

stone fort that has been uneovcred by illegal dlggmgs Both sdcs arc suuatcd

B "'away from the pro;ccl area, and will not to be aﬂecled by the project.

Durmg field SUrveys for lhlS study, ten archcologwal sites were dlscovcrcd {o lhc

cast of the dam site, four of whlch fall within the left bank command area. A
* number of sites had already been excavated illegally, and some arlifacts had been
removed. Three of the sites within the command area will not be affected by the
'proi]ccl as they are located on hilltops. The only sue that may be affccted by lhc'

o ‘ pro_lect is Sulal Khat a hlgh mound ]mered w1lh amfacts

_ Only two archcologlcal snes were dlSCOVCl’Cd lo the wcsl of the dam sue Both are

: locaied outmde the right bank command area, and are not expee{cd to be aﬂeeted :

by the pro;ec{

- The study area also contams four shrmes Jud Baba s shrme is located in lhe right -
~ bank command arca, ‘whereas the shrines of Shahji Baba, Chalgazai Baba, and
- Zarif Shah Baba lie in the left bank command area. The shrme oi Jud Baba w1ll

' :mosl hkely flot to be aftccted by the projccl :

" The sites of concem descnbed above arc cnher lhreatened dlreclly, i.e. by pro;ccl .

conslrucllon or mdlreclly, i.c., from land clearing that farmers may undcrtake o
' whcn lhe proposcd now 1rr1gallon canals makc more culllvable land avallablc ~

‘ Once ihe alngnment of thc proposed canals is  fi nahzcd salvage and dcvelopmcm
_work for the endangered sites should begin. Sllcs such as Khazana Ghund Kanro

S Qala and Zarif Koruna cou]d be’ dcvcloped for tourism. - All artifacts salvaged .

could be displaycd ata museum lhal could bc eslabllshcd closc to the dam suc

o H4.:3f2'

Munda Dam Area .

“The shrme of Jud Baba 3 km downs{refxm from the proposcd dam suc on lhe lcﬁ
bank of the Swat Rwer, is the mosi mgmﬁcant 'mcmnt Musllm rcllglous struclurc_ .
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in the Project arca. It will not be threatened by the proposed Munda Dam Project.
During the investigations, no reliable or authentic information was available
regarding the antiquity of the shrme its ancestry or 1dent1ty although the local
pcop]c revcrc Jud Baba. This arca will be vcry close to the access road and

~ maximum care will be taken to cnsure the safcty and integrity of this shrme during

the consiructlon period, and later durmg the operauon period.

: On the right side there is also a grave/shrine where there has been an enclosure

under conslrucnon and local people place colored scarves. This is in the arca

- _whcre the access road will have to be conslructed Shrines are norma]ly sensitive
and delicate lssues and would be dealt in a carcful and cautious manner. The

-~ Political Agent of ihc Mohmand Agency will be asked to mediate wrth the

E A few km downstream of the dam on the rlghl bank on lop of a inll where

' relocauon of this gravc with help of tocal area s pncsl (maulvr)

currcnl]y, the Frontier Constabulary (FC) picket is localcd is a site !ocally known

" as Khazana Ghund Thrs site. will not be aﬂccted by the Project at all. However,

, lookmg from this sue one gets a most spectacular view of the dam and the river. It

- should be devclopcd as a fourist attraction, consrstmg perhaps, of a museum where__
the Pro;ect arca’ rclatcd anhqumcs could be dlsp]aycd and provide for a
'rccreallonal auracuon closc to the Munda Dam

o H4.’3.3

Reservolr Area

T hc survey found that lhe rescrvorr arca bas 1o srgmf’ canl archcologlca] snles or .

. remams of cullural henlage

H4.34

I the command area of thc proposed Ieﬂ bank only thrce srlcs (Marzcro Dand N o
" Ghalta Bakkara Kolagar) wrl} not be endangered or aﬁectcd by lhe conslrucuon '

-‘T he C‘ommand Area Can'a]s o
@ chl Bank | I,
. _There arc. 15 known archcologlcal srtes in the command arcas of lhc proposed let
" bank canal. Of these, thrrlcen siles werc new excavallons In the command area of o

- the proposed left bank canal lhcre arc 11 archeologrcal sues of grcat cultural i |
lmponancc o ' R . _

of%he canal

- _Durmg, lhe survey it was observed thal all 11 of thcse archcologlcal snies were s
e ﬂ'sub_]ccicd to illegal dlggmgs and some of lhem have bccn badly vanda]rzed The -
sites arc under threat from lhc Ioca] people who use. slonc blocks from them for .
_ construction purposes. The following are the major sntes, some of whlch would be
negauve!y 1mpaclcd by lhe Prolcct g - ' '

CoH3
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a) Sulai Khat is in the command arca and will be negatively impacted by the
Project. :

 b) Selay has been V'lndah?cd and w11] not be ncgatlvcly impacted by the Project.

¢) Kajigal (Kandar) - lllcgal cxcavauons have been carried out here for the last 3
- years. This site will be ncgatwcly 1mpaclcd by lhc construcllon of the left bank
. canal. o : o : -
d)' nglr R'x] - this site has had exlenswc 1lleg11 cxcavatlons 'md will also be
: ncgalwc]y 1mpacicd '
¢) Salgaro sitc has a Gandhara perlod stupa and stalues and relieves have been
- cxcavated by the farmer lcasing this land. This site wﬁl be ncgalwely
impacted by the proposed left bank canal. ' ' '
[)' Kandarai, at this site the owner is removing stones from the cxposed wall. The
' proposcd cana} w;ll pass through and thc site will be ncgatxvely lmpaclcd

g (2) nght Bank -

In lhc right bank canal arca therc arc four archco]oglcal 31lcs of whlch two are
new cxcavalxons The site, Kanro Qala will also not be ncgatively 1mpactcd by the
_ canal Howcver, 1llcgal dlggmgs have damagcd this suc substantla]ly -

- The sites Shm Ghundal and Zarif Koruna, will be ncgalwcly 1mpacted by thc K

R Munda Dam Project. “The Zarif Koruna site is also endangered bccause the tenant

farmcr workmg there, has determined to cxcavate all the Aryan era, 2™ century

- B.C., graves and rcmove the gravesloncs to make a passage, 10 obfain a better

' -, supply of waler from an mlgahon cana} Kanro Qlla and Zanf Koruna are bolh

" located in thc Mohmand Agency

'.Somc of the archeologlcal sites in the command arcas of thc proposed rlghl and

U left bank irrigation canals are llkcly o be negatively lmpacted during construction

< and operatlon “The prospect of the avallablhly of irrigated land is also a potential

dangcr for the archeo]oglcal sites. The increasing land reclamation for agncu]luro

: wrl] ultlmatcly lcad to the levelmg of archcologlcal mounds

Once the [‘mal allgnmcnl of thc proposcd canals and its commancl areas is -

N delermmcd salvagc or rescuc cxcavallons of thc endangercd sites would be -

T CSScntIal

- f"ﬁét;et__

;Terrestnal Ecology e - Seon
s ant1c1pated !hat thc duck and walcrfow} populatlon wnll mcrease in thc
“ Teservoir, “The rcservmr area due to the scrub vegetation is also very smlable

_habnat for Secsec, Black Grey and. Chakaur Parlridges The measures need to
R mmgatc the: advcrsc ex1stmg ecologlcal ImpaClS include wﬂdllfc conscrvauon -
o eroslon control socnal forestry, rangc managcmcnl sustamablc use of medicinal



plants, and dcvclopment of ccotourism in the arca, Most pkmt spccws found were
common to arcas dcgradcd by heavy granng and hmbcr cutting.

Accordmg to published Titerature, the study arca comams 7 bird spcc;cs 2
' mamnnl species, 12 repile species and 2 amphibian specws that are classificd as
* rare, and 2 mammal spccws that are classificd as threatened. However, no rare or
Ihrcatcncd animals were scen during field survcys Accordmg to locals, very few
animal species are now found in the arca since, over the years, thcy have suffered
from habitat degradatlon and uncontrollcd hunhng

' Soﬂs of the sludy area were found to bc of mixed mmeraloglca} composnlon and
of varylng lcxlurc. “There was a strong corrclation bciwccn soﬂ types and -
vegelalxon commumtlcs ‘ :

“The study area’s arable hnd was categormcd mlo ‘land capabllny classcs usmg :
the US Bureau of Reclamation System.  This syslcm categorizes land into four
classes accordmg to its suitability for agncullure sunabilny dccreases from Class

Tto IV, It was found that 29 percent of the study area fai]s in Class I, 11.6 pcrcent R

1n Class Il 23 9 percent in Class H, and 27 percent m Class V.

. Water quality analyscs has showed lhat the valucs of all safely parametcrs were' '

well within limits. : Nitrate and phosphatc contenls were found to be low,

mdlcalmg that on!y fimited agncu]ture is pracnccd in thc upslream areas ‘and lhe

~ use of fertilizers is limited. Low nulnenl lcvcls combmcd with cllmatlc and
‘ hydrologlcal factors, suggcsl that eulrophlcallon in the rcscrvon' is unllke]y

: Rcsults of thc ecologlcal survey havc showcd lh'u the siudy area‘s ﬂora and fauna -
" have bccn significantly affected by human actwmcs Vegelallon communities "
~ have undergonc sngmﬁcanl dcgradatlon bccause of activities such as c]eanng, :
. fodder collection, livestock grazmg, “and timber cxiracuon, and w1ld11fc"}
_ communitics havc suﬁcred as-a resu]t of habllat degradallon and unconlro]led
: hunlmg ' S - '

No rare or endangercd p]anl or amm'ﬂ specws wcre observed or rcponcd in or

~ around the study arca. Itis bchcvcd that the conslrucuon and operatlon of Munda' '

Dam would not lead to a &gmf icant loss of p]ani or ammal blodlversny, rowded

N approprlatc mitigation, reslorauon and rehablhlanon measurcs arc laken durmg .

the construction pericd and aflcrwards The arca has already undergone sngmflcanl
; cnwronmenlal dcgradatlon and the plant and ammal commumtlcs that w1ll be .

- affected are not of great ccologlcal valuc Slmllar communmes arc found m areas L

‘afound the sludy area

"In lhc sludy arca thc mosl dclnmcnlal actlvny now is chrgraang, .deforestauon
- and huntmg 15 habllat lypea. wcrc delermmed in the study arca logcthcr with the
 wildlife species. The ﬂonstlc composmon of all the habltai types were

: mvcshgatcd at the Munda Dam sue, resenrmr arca and command area The dam o
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and rcservon' area mainly posscsses scrub vegetation type with some trees and
wild palms.

% j The forest will provide valuable watcrshcd prolccuon in the study areca.
' ' Communily bascd social forestry project similar to the onc in Malakand Agency
will be immediately beneficial in the reserVOir_are:i. In addition, it is anticipated
that the duck and waterfow] population will increasc in the reservoir. The reservoir
area due to the scrub vegetation is also very suitable habitat for Scesce, Black,
Grey and Chakaiur Partridges. The reservoir arca for these considerations should
be declaréd a game sanctuary.

The ncgalwc impacts on the arca‘s ccology are few, as shown in the following
heckhsl table: : :

Potenl:al Emlrunmental Impac!s (lu:o!oglcal Condltions) of Munda D'ml Prn_]cct

(Bascd on WAPDA Eavitonment Cell (WI:-,C) “Checklist for Poteatial Issues of
© - Water Resources P(ojec!s”)

0\ erall Impact

Component ' Em'lronmcnt lssue (Upstream / Do\mslream)

Physical S _ ,
Water Siltation of reservoir - . R (m lhelong -term)
' - Swat river watcr quality © ... -
-Swal river discharge o +
Irrigation watér quality . : L +
Irrigation water quality (Project area) N I o+
: . . .0
+

Groundwater quality
Groundwater levels (watn rloggmg)
) Flooding '
Land - ¢ .. | Soilsalieity - - - Ao -
S Soil alkalinity - =~ -~ -
Soil erosion . IR - -
Land availability R R
: ~ | Lad capablllly ' - I R S
Atmosphere Dust S I Construction,-ve
: : Odor o R
: Noise -+ - - o - Construclion,-ve
Chmalc _' © | Climate change -~ - — o S 0 ‘
| Micto-climate change o
Blo!ogxcal - | Bird communities/habitats .~
LT Mamimnal commumncs/habﬂats
Fauna | Reptile communities/habitats
o Flshcommumheslhab]tals

e - Aquatic micio-fauna
Flora - | Forestsftrees - < ST
oo i | Scrub vegetation in lhc gorge
Aquahc \'egetauon o '

[ [FRUPTRVRS (VR e
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. Overall Impact
(Upstream / Downstream)
Socioeconomic Setilement/composition +
| Population (human canymgcap'mty) '
Social . . - | Demography

S Land ownership/security
Social cobesion
Social attitudes
Gender
Health
- : Safely
Economic " | Incomes
T Employment
Land value _
Credit availability
Instifulional - Institutional sct up[cffcchveness
Human Activity | Cultivation
R : Livestock
Fishery activily
Afforestation 7 3
Agro-industrial activities
““Transpori/communications
- Domestic/industrial water supply
Fnergysupp]ymuh?anon E
R | Recreation ' K
Culwral - | Lifestyle (quahlyof life) .

.. | Historic (archeological sx!cs)

Aesthelics (ualural and scenic bcauly)

Component ' Environment Issue -

#lb o (D ko +

+ Ol oo e b

Note' 4= posmve, -= ncgalnc, 0=no changc

- __The Pro;ecl ovcmll is consxdered ecologlcally accephble and ll wﬂl also resull in

' - general upllfl of lhe area and prowde smeablc cconomlc bcnef‘ ts to the pcoplc

© H4.S

F]oods and Thelr Impacts

'Downstream of the Munda Headworks lhc Swat Rlver is a bralded slream "

divided into Khlah Rlvcr with creeks and channcls w;lh ﬁhnds in between, and
the lower Swat C'mal Ovcr the years, populatlon in the area has increased and

sclllcmcms along the river have grown denser. To 1rr|gale lhc agnculiural tands -

on thc river banks, small stone weirs are conslructcd on the river and channels dug
to link them with the fi clds The 1rr1gallon channe]s arc communaily conslmclcd

- and’ ‘maintained: Accordmg to' the Imganon Dcpartment there are 11 major
' 'channels in the area serving 30, 951 acres of land. Floods often damage or wash'
- away lhe dwersuon welrs and 1rr1ga110n channcls ' RN :

'Thc Swal Rlvcr s ﬂoodmg reglme is lhc same as that of all SHOW- fccl slreams of B |

Pakistan and Northern India. Summcr dlscharges are gcnerally 10 to 12 times
grcater than winter dlschargcs Floods vary in duration from a fow hours to (hrec

or four days. Records show that river dnscharge durmg floods is genera]ly lwxce -
- as high as il is normally in that scason the significant pcaks rcachmg up fo five or . - e
“six times the normal hlgh ﬂow Howcvcr such floods are very mfrcquem. :
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At the Munda Headworks, the Swat River floods can reach peaks of 2]'00{} to

- 24,000 cubic feet per second (cfs) ‘The normal high flows vary from 12,000 to
16,000 cfs.

" The effects of tloods in the 'arca mainly consisl of dislocation of temporary

H4.6

~ diversion weirs and irrigation channels, and, occasionally, crosion of the river

banks. Somcllmcs cultivated lands and v1]hgcs are also affected. Almost 75% of
villages in the arca have dikes built along the river banks to protcct land and

~ houses. Howcvcr, these are not always effcctive and, very often, do not last for
more than one scason. The total damage caused by floods to infrastructure had

amounted to Rs. 4.78 million in 1989-1990, and to Rs. 3.25 million for 1998-1999,
These ﬁgures do not include losses resullmg from lower crop ylelds because of

damaged |rr1gatlon syslcms

, Socnoeconomlc Envnronmcnt

| (1) Gcncral

a) Socmcconomlca}ly the pcoplc in lhc areca of the Dam and reservoir are
_ backward and lrachtronal The -main means of their livelihood are
S agriculture, ‘mostly subsistence, and as day labor, mostly unskilled.
- b) The social organization in the study area is tribal and clhmcally Pushtoon,
- with the ]oml houschold being the prlmary unit. The scitiements, vrllagcs :
] and towns are collections of houscholds of people belongmg to the same

- ethnic group or sub-group Thc pcople of this region rcportcdly aspire
upward moblllly and not averse o movement and change for -
" socioeconomic bcltcrmcnt Because of the lack of cconomic opporlumly,

consrdcrable oul- mlﬂratlon has been occurrmg, and continues. =

¢} By and large the area‘s population ‘is skeptical aboul the govcrnmenl-

' "projects the Munda Dam Project has been on the books for over thirty
years fow. ‘The rcspondems of the field survcy had heard aboul the
project but were concerned about 1ts actuai constructron as it had not '

7 been lmplemcnlcd foralong time. . . ' : _
~d) The ovcrwhe]mlng response about the prolec{ was posmvc, consrdcrmg "
7 that it would provadc 1rr1gatlon watcr, which wr]l srgmflcantly lmprovc o

" the largely agricultural cconomy of the ncarby area - .. - -

e _Thc negallvc cnvrronmenlal impacts of the proposcd project would be

* negligible. There wrl] be 118 people involved in reseitlement, with 5,500

C "goals and 1, 30{) cows approxlmalely in lhe reservorr arca, most of thesc
S dre scasonal from Oclobcr to April. Goat and cow herdmg is the main
e aclwny of these people The WAPDA Compensatron Survcy Team has
'esumalcd 118 pcopIc who wrli be compcnsatcd at the dam srte and o
'rcservorr arca Lo : : R : - -



(2) Short Term Positive Impacts

®
9

a)

b)

@

It is sclf-cvident that the construction work will resull in additional
demand for local resources and provadc cmployment opporlumtrcs

Those who provide focal matcrials and resources will be recervmg cash
compensation. This is likcly to affcct the consumphon pauerns of the
beneficiaries, which in turn will have a positive spill-over eftcct on the

“demand of goods and services of daily life.

The consiruclion activitics will pr0v1dc a big cmploymcnt opporlumty to .
the locals. The fevel of positive impact of cmp!oymcnl will be a function

of the scale and duration of civil works The provrsron of employmcnl o '

locally will have a posrlrve impact in two ways: Onc through the

increased consumption capacrlrcs of the workcrs which wrll raise ihe

demand for local goods and scrvrccs And sccond Ihrough the rcductron '
in out-migration, which is a consrdcrable existing problcm o
The building of access road on boih srdes of the Swal Rrvcr downstrcwm

of the Munda Dam and to the quarry (8 5 km) for the movcmem of -

~ construction machinery - and - dump trucks, ete.. will facilitate thc

R developmenl of the local infrastructure. . .

Long Tcrm Posruve Impacls o

' rugged land have been leveled and made cultrvablc The major hurdle in L

The most 1mpor1ant posilive 1mpact wrll bc a boost 1n 1hc agrrcultural_ c

produc!wrly of the command area through the . provrslon of irrigation

s water. The people of the area arc traditionally inclined 10 farming and _ o
. agrrcullural activities, Even now. whcrcvcr water is avallablc for croppmg,

people have dcvclopcd thnvmg farms and orchards In many cases

the agricultural dcvclopmcnt of lhe area 1s lack of rcgular supply of walcr

. QOnce waler becomes available, there are lndlcalrons that the pcop]e of
" the arca will be capab]e of taking advanlage of that in order to bciter their

socioeconomic condition. The human resource will be there for a major

_ 1mpr0vcmcm in agrrcultuml produclrvrty Thc avariablllty of water will

. provide the necessary natural resource.
. b)

The electricity gcneralcd in Munda Dam would glve a srgmficam boost |

to the local mmmg, and aff‘ hatcd small 1ndustrres Wthh are slrugglmg o

at prcsenl

There have bocn some reporled (1929 1995) ﬂoods in ihc Swal Rwer L
o that havc caused some deslruclron ‘However, those havc becn very few o
. and far belwccn ‘The conslruclron of lhe dam wrll mmgatc and wrll :

consrdcrably, mrmmr?c, the chanccs of ﬂoodmg in the fulurc
)

The provision of irrigation walcr and clcctrrcrly wrll comnbutc
significantly in the overall cconomic dcvclopmcnl of the peoplc and the

area. I‘hrs cconomrc up]rﬁ \vrll faclor into socral dcvclopmcnl and a o
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qualitative positive shift in the availability of essential scrvices like

education, and health.

Short Term Ncgatwc Impacts

o

d_)

'lhcrc is a small human habitation close to the proposcd dam site and in
the rescrvoir area, it consists of 102 hutments. There will be a small need
for relocation of the people living in the reservoir area. Out of 102, there
will be 11 hutments al the proposed dam axis that will have to be
rclocatcd after the dam has bccn complctcd and the spillway comes into

operation. S _
‘There is also a gravc/shrmc on lhc rrght srdc and lhc shrine of Jud Baba

3.2 km from the dam, on the lefl side down sircam of the dam. "
Arrangcmcnts will havc to be madc for therr protccllon during the

- construction period and aﬁcr

The conslrucnon actrvmcs will ncccssanly mcan ihc conccnlralron of
workcrs around the burldmg site. This could have a ncgauvc impact on
the nearby local communllres Thc closest v;llages 10 the dam site are
quite small and the mfusmn of evcn a small number of outsrders is hkcly

to have a big impacl.

The use of roads for the movcmenls of conslrucllon cqurpmcnt would _
have a negative cffect on thc alrcady s{rcsscd commumcatrons o
infrastructure. . ' - '

“The ‘use of dynamrle for blas{mg, for construction purposcs will

introduce negative elemcnts into the local ecology To a degree this is

'unavordable but care should be cxercrsed regarding lhe storagc ‘and usc '
of such materials, and the tlmlng of blasung aclivities. : '

Thc excavated earth from the Projcct will amount to 1 km® and 10 m

. ‘hrgh which can become a problem. Plans for ihc appropriate llllll[;.lll()ﬂ o
o and safe dlsposal of such malcrrals should be undcrlakcn

bong Tcrm Ncgatlve lmpacls i_ |

a)

The- key and complex problcm w11| bc of thc rrghls over lhc use of .

- irrigation waters and the owncrship and use of land. The provision of
- irrigation walter will mevrlably raise the value of the land and the

'”f_-"posstbrluy of land related disputcs.
by

Curiently in lhc command arca about 50% of the locals are landless and
the fand-owners also havc small holdlngs ‘With the increase in the

) productlvc valuc of the land the lradruonal landlords many from the - N |
: a_'prox1mal sellled areas, arc likely fo acqmrc thc land. : ,
‘Elcctricity produclron up to 800 MW mstalled capacny, will be thc olhcr :

- major oulpul of the dam. This w1ll 1mpact on the dynamlcs of
. socioeconomic rclallons The Mohmand tribes have alrcady made a

: clarm to royallles from lhe Warsak dam, whlch falls i in Mohmand Agcncy

CHa
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Again the possibility of a conflict of interests (between the locals and the

. government) émcrging around the Munda Dam clectricity would be very

. high. '

d) The gcncrallon and greater availability of clcclrlcny will make the setting
up of mining and associated industries a profitable busincss. However,
there is a strong likelihood that the alrcady rich would denvc most of the

. accrucd benefits, o :
c) Thc Munda Dam conslruchon \Vlll bring to thc front thc problcm of
' govcmancc The building of thc dam is likely to result in the importation
of the governance mechanisms operative in the seitled arcas, and all the

E problcms associated with that. Currently there are (wo para]lcl syslcms of

. administration and justice in operation. Orc, the govcrnmenl controlled

tribal admlnlslratlon systcm under the Political Agent. Two, there is the

- traditional ‘Jlrga system which is niore commumly based and_
Cgahlarlan The cntry of line deparlmcnts will brmg in a third structurc
and comphcale maiters. cven further. The coming into opcrallon of the

" new systems will resull in upsctlmg what currenlly ‘prevails and lhe '

- possibilities of conflicts would be high. - ¥

(*The Jirga syslcm is based on the asscmbly of locql eldcrs who base

“community decisions on a consensus of all prescnt.: Il is the tradulonal
form of rcsolvmg conflicts, it has ns problcms bul is more famlllar and

' acccptable {o the loca]s)

Overall Mltigatlon Stmtcglcs and Mltlgatlon Pl'm o .

Mlugatlon Mcasurcs for Flshcncs

- The proposed Project wnil thC cerhm 1mpac{s on aquallc life in the area most of
- which can be mmgated l‘he cftecls and recommcndcd mlllgalmn acuons are

oullmed bclow

1y

| 2

Flllcr malenal for dam conslruchon shou]d bc acqulred from a quarry Under

no circumstances should the riverbed be excavated for this purpose, or the ﬁsh R
~will be dcprwcd of valuablc brcedmg and foraging grounds Sl

Dam consiruction wasle should not-be dumped in Ihc river, as it will

o dclcrloralc waler qu1hly and harm aquatic life. A dlSpOSﬂl site may be sclcclcd s

away from lhc riverbank, and later dcvcloped for aﬂorcstatlon by lerracmg o

- and addmon of topsoﬂ Ul‘lS‘lfC dlsposal of hqurd wastc mlo lhe nver should :

- also be avoided. - : Le L S _
Once conslrucled lhe dam wnll act as a barner m the nalural upslream and -
-downslream mlgrahon of fish, and lead to fragmentallon of various fish

3 'populfmons in the’ rcscrvorr and downslream rcach Ajthough 1l may be

© possible to ‘construct a fish laddcr to enable fish- to mlgrale such laddcrs have
not bccn uscd succcssfully over h:gh dams (1 e, over 50 m) If afi sh ]adder , -_'_ o

: H42 -
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were considered, considerable research on the target fish species and their

habils would be required before a suitable ladder could be designed. This
problem has the most scrious implications for the Mahscer, which necds to
migrate upsiream for spawning. '

As an alternative to the ladder, the reservoir and difterent stretches of the river
should be stocked with Mahscer seed from the Chakdara Mahscer H'ilchcry,
which is due to open soon.

Inundation in the rcscrvmr area and decreased water flow downstream from
the dam will diminish. fi sh foraging and _spawning grounds and food

| avallablhly (phy’sopl'mklon zooplankton, macro-invericbrates). Howcvcr,
freshwater fish communities adapt efhcncntly to changed habitat conditions

under stress conditions. Morcovcr suitable spawning ‘and foraging grounds :

" will be available for the displaced Swati and Sher Mahi fi sh, as the spccws are

5

w:dc]y distributed in the area.

rThc aquauc life in the Prolecl area will also be 1ffccted by sedlmcntahon of

the reservmr and the sprcad of scdlmcm load bcyond the dam site. In the

i mma] malurlng slage of the Teservoir, sedimentation may aclually prove

o bencficml as it will provide a base for food production for the fish. However,

: a mlmmum dlscharge of water (WhICh has not yet been detcrmmed) will need | _

“to be released from lhc dam lo oflsct lhc negatwc 1mpacls of turbldlty in the
e downslream reach. ' - D
6

In ordcr to assess the volume of water to be re]eflscd to mltlgate the lmpacis 0[ .
reduced downstream flows, use of the “Montana Melhod” deviscd by Tenn'mt

- (1976) is rccnmmcnded This wiil ensure that the minimum water requlred o

- suslain aquatic orgamsms pdrllcularly fish downstrcam from the dam, is

T

" maintained. Data on average annval flow or daily averagc ﬂow of lhc river

after dam conslrucﬂon are not available yet. S _
chular monitoring of the physmal and chemical characterlsllcs of water in the

- reservoir and in the downslrcam rcach is recommendcd to cnsure adhercnce to_
- standard safety levels. o o o B

A]lhough the Project wzll negalwely aftcct lhc area s nalural aqual]c :
- ecosyslem it will havc somc posmvc socaocconomlc 1rnpacls These are as .-

follows:
- 8)

The dam w1ll ensure a bcucr calch for fi shcrmcn and creatc morc cmploymcnl

in fi shlng and rclated busmess in the area. il wﬂl also create a numbcr of

- ._9)_
- increase fi sh production. - : i -
10) Recreational f:shmg, which' is almosl non-cxlstent al prcscnt should bc.

professmnal ]obs in dam I‘ shenes and thus lmllate posulve socnocconomlc E

'changcs

1t may be p0551blc to 1mllatc ﬁshlng in the propoacd canals which would

dcvclopcd on a large scale for rcsmcnis and tourists. -This would prowdc

addmonal jObS and busmess Opporlunlllcs for loml mhabnants
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Mlugatlon Mcasures for Archeologlcal & Cullur'll Hcrnagc

(1) Rescue and Remcval of Archcologlcal Sites and Arllfacts :

~ Appropriate arrangcmenls would be made for the prolcctlon of the archeologlcal '

sites identificd in section above. These could comprise in sifu protection or the
salvage of artifacts for display in muscums. Construction work for the proposcd

~ dam musl be according to the rcqmremcnls of the followmg

1) 'I‘hc Annqlnly Act 1975 and Archcologlcal Excavallon And Exploratnon
" Rules, 1978; and
- 2) UNESCO chal lnstrumcnl 1968

' (2) bstabhshmcnt of Dam S:Ic Museum

E The anllqumes and the. cullural matcna] rccovercd l'rom lhc rescue cxc'watlons of

the endangered sites will prowdc a strong basns for eslab]lshmg a museum near

- the dam snc Therefore, it is recommcnded ihal a sne museum be established as a -

~part of thc Munda Dam Mulupurposc Pl‘O_]CCl ‘The, land and the bu1ldmg for this

. muscum should be prowdcd by lhc PI’O]CC[ proponcms All anllqumes retrieved

- during salvagc OF rescue operahons shouId be placcd in ihts museum

Smcc these artifacts will be the properly of lhe Dcparlmcnt of Archeology and -

Muscums Government of Pakistan,’ formal pernnssmn ‘will have to be obtained

o acceSSLble and safe enough o visit wnhoul escorl. In addmon lo provndmg
"+ recreation in the area, this w1ll hc]p msull 1n lhc local people a destrc to protcct R

for salvage work, and for settmg up the museum. " In case permission | is not - o
‘ granled by lhe Depar!ment a good pholographlc exhibition of the ancient sites
- and f\nuqumcs can be arranged “The sile muscum may also mcludc flora and -
'_fauna samp]es o delCl lhc area’s nalural hlslory and makc thc museum more .
j '1ltracl|ve A f

(3) Promolmn of Tourism -

]n order to promotc tounsm in lhc area, three archeologlcal snes in lhc command .

“area of the proposed right b'mk canalmKhazana Ghund Kanro Qala and Zarif -

Koruna———can be dcvelopcd as tourist aliractlons - The lhrec ‘sites are easily

S Ihe archeologlcal sites.

H4.73

\rhllgatlon Mcasurcs for Tcrresmal Ecology

- The lerrcslnal ccology mmgatlon will mvolvc cxtcnswc rcpalr and dcvclopmcnl e

cftorts. Programs for foresiry, and environmental cnhanccment will be initiated.
Erosion control will be nnplcmcnted by terracmg the reservoir arca. Downslream )

' river bank protection within the rercgulating pond will be takcn up.- Mmgauon-
~will mvolvc constructing mmps for boats on locat;ons 1 km up slrcwm of the dam R

. Hd4
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and closc to Panjkora River’s confluence. Large conservation work including the
quarry sile, borrow arca and spoil banks afler construction wilt also be undertaken.

Mmgalmn Mmsurcs for Floods and Their Impact

- The Mund'x Dam is cxpccied to eﬁeclwciy rcducc the harm mﬂlctcd by tlooding

H4.7.5
(1) Gcncral

Jin the sludy area. Floods may continue to occur downstream of the dam when the
' rescrvoir is full, but their mtensny will be &gmﬁcantly Jower than what it is at

present.

Miligation of Socioeconomic Illlpdcts_

The followmg sectlon prov1dcs chborauon on and mlllgauon about the socio-

" economic 1mpacts in the dam, rescrvmr and command areas of the Project:

a) Socmcconomlcally lhe people in the Dam, Rcscrvou' and Command _

_ Areas (CA) are backward and traditional. The main_mcans of their

- livelihood are agncullure, mosl]y subsmtcncc, and as day hbor, mos{]y
. unskilled. : R :

~b) The social organuauon in lhc pl‘OjCCl area is lrlbal and clhmca]ly

'_Pushloon with the joint houschold bemg lhc primary unil. The

~ settlements, wllages and towns are co]lccuons of households of peoplc .

~'belongmg to the same cthmc group or sub-group. The peoplc of this -

region reportedly aspire upward moblhly and not avers¢ to movement

and change for soc1oec0nnmlc betterment. Becausc of the lack of

. economic opporlumly in (,A, c0n51dcrab]c out- rmgratlon has been
" oceurring, and continues. ' : : :

c) By and large the area‘s populauon is skepllcal about lhc govemmcnt
T pro;ects 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 bul-were ‘concerned about 1ls aciua] conslrucuon as it had not ‘_
- been implemented for a long time. =~ . - '

' 'd) The overwhelming responsc about the prolccl was posﬂwc consu]crmg
~ that it would provide lrngallon waler which will &gmﬁcantly lmprove
" the largely agrlcullura base economy of CA

' €) Thc ncgau\rc cnwronmcnlal impacts of lhc- proposcd pl’OjCCl in CA

~would be negligible. There will be 118 people living, wnth 5,500 goats
and 1, 300 cows approx1male]y at the dam site and reservonr area, most of
o lhesc are scasonal from October to April. :

(2) -Short ’I‘crm Posmvc Impacts L

a) The conslructlon acuvmcs- wﬂi prov:dc a blg cmploymenl opportumly to
Ihe locals T hc lcvel of posmvc |mpacl of employmcm \wl] be a funcuon

':'.H45 _. .
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~ of the scale and duranon of civil works. The provision of employment

b)

locally will have a posurvc impact in fwo ways: Onc through the
increased consumption capacities of the workers, which will raise the

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

in out-migration, which is a considerable existing problem.

Those who provide local materials and resources will be receiving cash
compcnsatron This is likely to affect the consumptron palterns of the
bcncflcrarrcs which in turn will have a posilive spill- over effect on the

_ dcmand of goods and services of daily life.

The building of acccss road on both sides of the Swat River downslrcam
of the Munda Dam and to the borrow plt 8. S km) for the fmovement of
construction machinery and dump trucks ete. will facilitate the

L dcvclopmcnt of Ihc local 1nfraslruclurc

Long T erm Posmve Impacts

‘_a)

The mosl 1mporlant posrtwe 1mpacl will bc a boost in the agrrcullural

producuwly of the command ‘area through the provision of irrigation

water. The people of the arca are lradrtlonally inclined to farming and
agrrcullural activities. Even now whercver water is available for cropping,

"f.pcoplc have dcvclopcd thriving farms and orchards In many cascs
“tugged land havc been leveled and made cultivable. The major hurdle in

L the agrlcu]tural dcvclopmcnt of the area is lack of regular supply of water,

. Once water becomes available, there are indications that the peoplc of

-7 the area will bc capablc of taking advantagc of that in order lo better their o

: somoeconomlc condition. The human resource will be lhere for a major

. b)

. d)
B srgmfrcantly in the ovcrall economlc deve}opmcnt of the pcoplc and the _
- area. This’ cconomrc uph[l wrll faclor into soual dcvelopmcnl and a_' '

@

1mprovcment in agrlculiural produchvny T he avarlablluy of water wrll

' provide the necessary natural resource.

The clectricity generated in‘Munda Dam would gwe a srgmflcant ‘boost

“to the local mmmg, and afﬁllatcd small mduslrrcs whrch are slrugglmg

al present,

" There have been some rcpor(ed (1929 1995) ﬂoods in thc Swal R;ver

: whlch have caused some dcslructlon However, those have bccn very few
and far between. The construcllon of the dam will mrlrgale and w1|1 P

' consrderably eliminate chances of ﬂoodmg in the future. : -

The provrsmn of 1rr1gallon water and clcclncrly will conlrrbule -

quahtallvc posmve shlﬁ 1n the avaliabrhly of essenllal servrccs lrke -
cducauon and hcallh - i L

Short Term Ncgahvc ]mp’xcts ST S

)

Theré is a small human hab]tauon closc lo the proposcd dam srtc and in

* the rcscrvorr arca 1l consrsls of 102 hulments There will be 2 small nced e




for relocation of the pcoplc lwmg in thc reservoir area, Out of 102, there
will be 11 hutments at the proposcd dam axis that will have to be
relocated afier the dam has b_cen completed and the spillway comes into

operation. o

b) The construction actlvmcs will ncccssarlly mean the couccntrauon of

workers around the building site. This could have a ncgative impact on
" the nearby local communitics. The closest villages to the dam site are
quite small and the infusion of even a small number of outsn:lcrs is likely

o h'wc a blg impact. L : .

c) The use of roads for the movcmcnts of conslructlon eqmpment would
have a negative cftect on thc alrcady strcssed commumcatlons '

' mfraslruclure e oo :

d) The use of dynamtlc for b]astmg, for constructlon purposcs will
mlroduce ncgahve clements 1nto the local ccology. To a degrec this is
unavondable but care should be excrcised regardmg the sloragc and use

~of such materials, and the timing of blasting activitics. '

¢) The cxcavalcd earth from the project will amount to 10 mllllon m’,

. whtch can become a problcm Plans for the appropnate utlluallon and '
safc dlsposal of such matcnals should be undertaken.

'- -'(5). Long Term Negalnve Impacts ; L
L a) “The kcy ‘and complex problem w:ll bc of the rlghts over thc use of

- lrrlgatlon walers and the owncrshlp and use of land. The provision of
~ irrigation water wdl mevttably ratse the value of thc land and the

_. 'posmbtllty of land related disputes. . »
- b) Currently in lhe command area aboul 50% of lhc locals are landlcss and

* the land-owners also have small holdmgs Wlth the iicrease in the -

' produclnvc value of the land the traditional landlords, many from the
' proxnmal setlled areas, are hkcly to acqulrc the land

H4 7. 6 Aﬂectcd Peoplc s Partlcnpatlon

.WAPDA‘s Compcnsahon Survey & Resettlemcnt Acnon Plan has cow:red this
issue. : T : :

| H477 Compensatlon Issm:s , B S AT
'- g WAPDA‘S Compensatmn Survey & Resettlemcnt Achon Plan has covcrcd thls =
'1ssuc : c e o . o

| H48 Cosls ol‘ Envnmnmenlal Impact Mlhgatmn P L

"The cost for rcsetllcmcnl compcnsallon and land acquisulon was csumated by '
WAPDA compcnsallon survey team, Major 1lcms surveycd comprlsc Iand

e



" acquisition, compensation and rcplaccmcnt/rclocalton cost of pnvatcly owned

houses and structures, farm products and communily infrastructures, cosl of
resclifement v1]lagcs contribution to intcgrated regional development program,

cost of studics and others. Breakdown of the cosl estimate is summarized as

follows:

Cost for Resclllcmcnl Compensalien and Land Acquisnmn

"~ Amount . Amount -
(Rs.1,000) (US$ 1,000Equiv,)
Land acqmsmon : < 20,000 : : 400
Compensation and replacemenlfrelocallon cosl of 2,500 50
| privately owned houses and structures, - S :
Cost of resettlement villages - 50,000 1 000 '
Contnbulmn to mlegraied regional dcvclopmenl 5,000 100
program C ' g
Relocation of Community Infraslruclurc © - 12,000 240
Compensation for farm producl&lrees - 1,000 20
Cosl of studies "~~~ - 2,500 50
Others - 30,000 - 600
' Tola] 123 000 2 460

_AJI the delalls are also prov:ded in the M'nn Reporl T he eosts derWed herc could
change durmg the ncgotiations for the purchase of lhe land whlch may be
prolrac{cd : -

PR

. The cost for envnronmental mmganon is for mmlmlzmg or oﬂscltmg thc adverse
‘ lmpacl due to conslructmn and operahon and mmgatmg the costs of bxologlcal
' socioeconomic. and physical lmpacls of lhe project on the affeclcd arca. The total
mlligallon cost was assessed to be US$ S mllhon (Rs 250 mllllon) as summanzed
below : - : o :

** Cost for Environmental Mitigation

“Amount

-~ Amount ~ | .
{Rs.1,000) {US$ 1 OO{IEquiv.)
Fisheries ' e o 20,250 S 405 - |
A:cheology&Cullurall[entage : ol 51,150 S 1,023
Ecological Conditions - o - . 92900 | . 1,858
Agricultural/Water Usage I - 7.9,000 e 180
Euvnronmenlal Management and Momlonng Cosl ST 76,700 01,534 :
- “Total . - ‘ 250000 s 5.000

Table H4 2 prowdes lhc l1ne item detalls of mnllgallon cosls for mmlmlzmg or

‘offsetting the adverse 1mpact duc to construction and operaiion and mmgatmg lhe
“costs of biological, sociocconomic and phystcal impacts of the pl’OjCCl on the

- affected area. The total mmgauon cost is assessed to be US$ S million (Rs 250
“mitlion). The breakdown of costs for fisheries is assessed to be $0 405 million, ©.
archcology and cultural heritage is assessed 1o be $ 1.023 milhon and ecologlcal i

3 condlhons is asscsscd to be $ 1. 858 mllhon )T he cosls for cnv1ronmenlal
managemcnl plan and momtormg program are assesscd to be $ 1 534 mllhon o
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The cost for resettlement compensation and land acquisition is the major portion

- of the costs. WAPDA's Rescttlement Action Plan has assessed § 2.46 million

(Rs. 123 million), details arc provided in the Compensation Survey Report. The

~costs derived here could change during the negotiations for the purchase of the

land, which may be protracied.

Environmental Managenient & Monitoring

lnlmductlon

A comprchcnsrvc and cﬂeclrvc envrronmental managemcnl program will be
_ rcqurred that cstablishes the environmental protection and rehabilitation durmg

construction and operqllon phascs of Munda dam. This program will incorporate

~an envrronmcmal moniloring program that will provide control and information of
_ ichangcs anucrpated during the project 1mplemcnlauon It is assumed that many of
these, changes have correctly been, predicted by the EIA & Resettlement Action

L Plan However, ﬂexrbrlrly will be provided to deal with some impacts that may'

S H5.2

| " have drflcrenl oulcomes ‘and their correspondmg mrtrgalron

VEnvimn-mcntal Managcmcrii Plan
" The Envrronrncntal Managcmcnt Plan (EMP) will be the main a'nd,'-

. comprehensive environmental protection  plan to -carry '1!1 lhe required
: ,cnvrronmental issues into the delallcd desrgn construclron and opcratron phases.

"--_'lhe EMP wrl] bc 1mplemcmcd by a . senjor profcssronal from WAPDA‘

| . Envrronmental Ccl! ‘who wrll havc thc ovcra]l control tor all aspccts of the .

program C

_. : The EMP will be dcve]opcd as part of lhe requrremems for dctarled dcsrgn of the
y Munda Dam ‘The EMP will build on the EIA reporl and will plan for the many

different environmental conditions and requirements that will exist during the

L detailed dcsrgn construction and operauon phascs Ovcrall lhe EMP wrll have

two 1mportant components o - _
(1) An overall slrategy logclher wrlh a time bascd schedule for carrymg out the

FMP and a detailed budget and arcas of rcsponsrbrhtrcs for WAPDA and the
pcople s participation. -

| (2) A PrOJcct Site Prolccuon émd Rchabrlrtatron Program whlch wall bc prepared

~ for- the reinstalement of drs{urbed arcas. This program will propose how

'”--3"."_drslurbcd construcuon sites “are to be ‘rehabilitated logelher with site

- 'slabrllzalron and replanlahon of losl vcgctalron Mrllgalron requrrcmcnts for
it clean up and stabilization of major waslc drsposa] areas aﬂcr consirucllon

s completcd wrll be mcludcd



In addition, a comprehensive watershed management program will be considered

o initiate tree planting zmd afforestahon durmg the detailed design sl'\gc of the

HS5.3

project.

_ | anmnmcnta! Momtonng Plan

Momlormg w1]l involve the measurement and recordmg of cnv1r0nmcnlal somal '

‘and economic variables assaciated with the Munda Dam Multipurpose Project.

This plan should provide information on the characteristics and functioning of
variables in ume and space, and in partlcuhr on the occurrence and magnitude of

- the lmpacl Momtormg can 1mprovc cnvxronmcnlal mamgemcnt of the Project. It

' can also be used as an carly warmng systcm to ldcntlfy harmful trcnds at the dam

'_suc and the entire project area before it is (00 late to take rcmcdlal measures. it

o will hcip in identifying unanllclpaled 1mpacts Momtormg w11] also prowdc an

'1cceplable database, which will be used in medlat:on belwcen mtercstcd partics.

. Monitoring is on¢ of the most effcchvc guqranlccs by WAPDA of its commllmenl
o cnmronmental quahty Momtormg of key achvmcs will be requ1rcd during

. 1'15.3.1

delalled de51gn conslrucuon and opcratlon The foliowmg arcas w1]l bc mcluded

in lhe momlormg pl'ln

\V‘IICI‘ Quallty Momtormg

" Water quahly momtormg will bc rcqunrcd to (1) esl'lbllsh basc lme envnronmental |

- conditions and (ii) evaluatc cﬁecls of the S\val ancr s dlversmn durmg the
"-conslrucllon perlod : : . o

WdlCl' quallty me.lsurcmcnts wnll bc nccded from thc Swat chr bcforc Pan]kora e

. River‘s confluence for basic paramctcrs mcludmg nitrates and phosphalcs and at

'1 km before the existing Munda Headworks for human use paramclcrs that will g '
“include blologlm] oxygen demand (BOD) chcmlcal oxygen demand COD and_ '

- baclcnologlcal contamination.

i _H‘s.g.z

" Addmoml water quahty measuremcnls wnll nccd 1o be madc to cvalu*ﬂc lhc eflccl

of the Swat Rlver s dwersnon The samples would bc lakcn rcgular]y ovcr two

: years onalwo monlhs basis. SRR

Flshery and Aquallc Blodwersﬂy Momlormg Cl

The EIA has asscssed thal the fish spcc:es COH‘IpOSlllOﬂ is unhkeiy to bc affcctcd S

= by the dwcrsson though produclmty will most likely. dec]mc The momtormg w1]l

. be carried out to confirm the vahdlly of this assessmcni A momtormg program _ o

will recommcnd that the sqmplcs be. collccled for fish and planklon cvery wo
monlhs at four placcs of the Swat RlVCl’, beforc the Panjkora chr s conﬂuencc o

- reservoir area ncar Palla1 Banda and lhc road brldgc near Munda Headworks near -
c*mal mlel RSP : L , _




HS5.3.3 Rescttlement and Compensation Monitoring

' H6
H6T

The community acceplance-of large dam projecls is now being judged by the
fairness of the resettlement and edmpensalion procedures. Similarly, in the Munda
dam’s case it will not only be the amount that the affected people will receive but
_also whelhcr this handled by WAPDA in a spcedy 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 impartially with respect to mediation
~ between WAPDA and locals. In addition a commumty awareness program will be
beneficial to adv1se and reassure the local commumly

Conelusions & R.cc'ommcnd'a(ir}ns 'for'tlre EIA

Conclusrons Ol‘ the EIA for the l' asrbllrty Siudy .

: The conelusrons drawn from lhe Enwronmenlal lmpacl Assessmenl for the
- Feasibility Study and the reeommcndallons for their mrtlgallon measures are -

summarized below. The objecuve of lhcse rccommendatrons is to maximize the

“benefits and to minimize ‘the undesirable impacts of the Munda Dam Mull]purpose ;
- PIO_]CC[ on the envrronmcnt and the surroundmg local communrly

) There wrll be no srgmﬁcant loss of any rare or precrous flora causcd by the -

constructron of thc Munda Dam This wrll be an opporiumty to organize the
- grazmg land in a screntlﬁe manner where 1reas are perrodreally rot'rted for _
-replemshmem i : : o

~ 2) ‘There will be greal opportumtlcs for enhanccd fish produehon ina reservmr -

_'whrch 56 km long and up to 190 m of water depth.

S 3) ' The sedlmenl load wrll be 90% less passmg the dam srtlc

4)  The IESErvoir is unlikely to exaeerbate any landslldes or fallmg roeks wuhm E

_ the Munda Dam Project area. : ‘. . _ _

5) The only scrious loss to any mfrastruelure will be the newly conslruetcd -
. bridge on the Swat River right after it mects Panjkora River to connect |
. Malakand with Ba_]aur Agency, and five wrre 'md rope brrdges

"'--6) A28 m’/s compensalron dlseharge wrll mamlam the blologrcal mmrmum

T flow. -

7) _"Excavatlon (underground & surfacc) wrll ylcld large amounls (1 km® and

10 m high) of earth and dirl materials. These will be utilized and dlsposcd off
“_inan envrronmenlally acceplable way. T

s o 8) : Apart from one small grave/shrme dfs of the dam on thc rrght sxde no other

R cultural sites ‘will be advcrsely alfcclcd by Munda dam and rcservmr

E 9) - The Project wrll displace in lotal 118 people. All of these peoplc would be -

" easily reseliled as discussed in- the WAPDA‘S Compensahon Survey &

L Rcseltlemenl Action Plan in nearby areas in the Mohmand agency.

"']{)) Durmg construcuon lhc Contraclor should grve prefercnce (0 hrrmg labor .
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from wilhin the above people so as _'to maintain good working relations
between the Munda Dam Multipurpose Project and the local people who are

. cconomlcally not much above poverly level.
11) The cost of environmental mitigation has been cstlmalcd at Rs. 250 mll]lon

- (US§s million). =

12') The cost for rcselticmcnl compcnsauon and ]and acqulsmon ]l‘lS been

| L assessed by WAPDA (o bc Rs. 123 million (US$2.46 million). The
_compensation costs derived at here could change during the ncgouatlons for
the purchase of the land, Wthh may be pro!ractcd

I‘uturc Work Program Dunng thc Dctalled Dcsngn

The following issucs will nced dclallcd amlysm to be carned for !he next ph'lsc of

annronmenial Assessmcnl _ : '

1) An EIA for lhe roulc of the transmlssmn lmes planned for thc Munda Dam
Multipurpose pro_;ccl will need to be carried out, E '

N 2) Detalled studies of fish for fragmcnled populauons and other aquatlc hfc will

be carried out. Community parhc]pauon ‘and cvaluallon of thc economic
bcncﬁls wzll also be carried out, no : - :

3) Detailed plans for rescue and rclrlcval of archcologlcal s1tes eslthshmenl of

a museum, and a plan for the promotlon of tounsm

S 4) Amasler plan will be developcd for w:ldhfc conscrvauon, range managcmenl |

socnal forcslry, medlcmal planls and erosion conlrol
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